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FOREWORD 


This edition of the Minerals Yearbook presents an economic and 
statistical review of developments in the mineral industry in 1937, 
which carries forward the annual surveys of the mining activities of 
the country that were inaugurated more than 70 years ago and have 
been published continuously for nearly 60 years. This long and con- 
tinuous record of the development of our mineral resources is a striking 
tribute to the system of Gef untary cooperation between industry and 
government upon which it was founded and has been consistently 
pursued, with results that have been of mutual and material benefit to 
both industry and the public interest. 

The present volume chronicles an eventful year in the history of the 
mineral industry—one that outstripped the progress of industrial 
activity in general and that, despite a drastic decline in its closing 
months, registered a return for the first time to the level of activity 
established in the boom year of 1929. Production, values, employ- 
ment, and pay rolls, all shared in the improvement ‘witnessed by the 
mining industry, which helped materially to bring the national income 
to its highest level of the recovery period. 

From its encouraging beginning and vigorous progress to its disap- 


pointing close, the history of economic developments in the mineral ' 


industry of 1937 is faithfully recorded in detail and summary in the 
following pages for the information and guidance of the producers and 
consumers of mineral commodities and the general public. 

For the year under review the practice has been inaugurated of 
printing the separate chapters of the Yearbook as rapidly as their 
compilation could be completed, in advance of the publication of the 
entire series in the annual volume, in order to supply the various 
branches of the mineral industry more promptly with the final sta- 
tistics and interpretative text pertaining to their particular products. 
It is believed that this practice will prove of distinct service to the 
interested industries. For a full account of operations in the mineral 
, industry and of the interrelation of its various parts the Minerals 
' Yearbook is the earliest and the most complete reference available. 

JoHN W. Fincu, Director. 

JUNE 24, 1938. 
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INTRODUCTION 


Business activity in the United States rose to a post-depression peak 
late in 1936 and remained almost as high throughout three quarters of 
1937 but slumped drastically in the closing quarter of the year. 
Despite the last-quarter drop, the physical volume of industrial pro- 
duction in 1937 was nearly 5 percent higher than in 1936. 

The record of the mineral industry was better than that of business 
in general. The index of the Federal Reserve Board for mineral pro- 
duction, adjusted for seasonal variation, averaged 114 throughout 1937 
and was also 114 in December, which contrasts sharply with 84 for the 
combined index for all industry. The index for minerals also made a 


MONADA =maa 
{|} th 


\ 
HEEL 
| lv w 

IW Mineral fuels 
AE 

1 A; 
SB 


1880 1885 1890 1895 1900 1905 1910 1915 1920 1925 1930 1935 1940 
FIGURE 1.—Mineral production of the United States, 1880-1937. 
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more pronounced gain over 1936 than the combined index. This 
advance was shared by all important branches of mining except anthra- 
cite. Petroleum production, in particular, rose to 174 percent of the 
average output froin 1923 to 1925. Shipments of iron ore and produc- 
tion of silver and zinc also exceeded the average of this base period. 

The preliminary total value of mineral production in the United 
States in 1937, as reported to the Bureau of Mines by producers, was 
$5,440,000, 000, a gain of 17 percent from $4,662,000,000 in 1936. 
Metals, mineral fuels, and nonmetals contributed to the increase, 
advancing 35, 13, and 3 percent, respectively, from 1936. 

Extensive armament programs of important world powers as well as 
increased demand for metals in industrial uses led to new records in 
world consumption of copper, iron and steel, aluminum, and other 
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important metals. The total value of metals production in the United 
States in 1937 was $1,444,400,000, only 2 percent below the 1929 
level. Domestic aluminum and molybdenum production exceeded 
previous peaks by wide margins and all branches of metal mining were 
fired with new activity throughout the year. 

The total value of mineral fuels in 1937 was $3,122,900,000, also 
2 percent below 1929. This high level was attributable entirely to an 
all-time peak in output of both petroleum and natural gas, for produc- 
tion of bituminous coal and particularly anthracite has dwindled since 
1929. 

The total value of nonmetals production rose only to $841,700,000 in 
1937, not quite 70 percent of the 1929 output. Production of cement, 
stone, sand and gravel, lime, gypsum, and other building materials 
increased only slightly over 1936, reflecting the continued stagnation 
of the construction industry. Markets for chemical raw materials, 
however, were exceptionally good and production of phosphate rock, 
sulphur, potash, talc, and feldspar rose to new all-time peaks. 
Demand for some of the other nonmetals was quite active. 

Collection of statistics of mineral production had its inception in 
1866 and, although there are gaps in the data available for the earlier 
years, the record is unbroken since 1880. From 1880 to 1931 the 
results of the statistical canvasses were published in Mineral Resources 
of the United States. In 1932, this series gave way to the Minerals 
Yearbook, which combined in a single volume data covering all min- 
eral commodities. This new scheme was prompted largely by the 
desire to present a reference volume without delay upon the close of 
the year covered, as well as by the necessity for reducing cost of pub- 
lication. As it was impossible to complete canvasses of the large 
industries in time for inclusion in the Minerals Yearbook the first 
volume was followed by a Statistical Appendix containing all final 
data for 1932 not included in the volume proper, and this procedure 
was continued during the next 2 years. It was found, however, that 
the dual chapters were confusing to those using the Yearbook series for 
reference. Furthermore, the Statistical Appendix was somewhat 
expensive because of duplication between it and the volume proper; 
as a result, no Statistical Appendix to Minerals Yearbook, 1936, was 
issued. To maintain the record, however, all detailed statistics for 
1935 not available for inclusion in the volume were published subse- 
quently in Minerals Yearbook, 1937. Likewise the present volume 
contains detailed final figures for those commodities not completely 
covered last year. 

Minerals Yearbook, 1938, contains final data for the year under re- 
view on more commodities than any previous volume of the series. 
All reviews of metal mining in the Western States are complete for 
1937 except that for Arizona. Production statistics of Pennsylvania 
anthracite are included, although only preliminary data on bituminous 
coal, coke, petroleum, natural gas, ut natural gasoline are available. 
Among the nonmetals, complete final statistics of production of stone, 
sand and gravel, cement, and lime are presented for the first time in 
any Yearbook. 

A further innovation has been introduced into the Yearbook pro- 
gram this year. Heretofore, although mimeographed summaries were 
issued promptly, separate chapters covering the various commodities 
were not released until after the publication of the bound volume. 
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This year each chapter completed by June 10 has been issued as & 
preprint as promptly as possible. Some chapters were released early 
in May, and 47 have been printed and distributed in advance of the 
volume. In effect, the Bureau has returned in part to the system in 
vogue before the introduction of Minerals Yearbook. Reports on 
individual commodities are being preprinted, but all the advantages of 
early publication of the complete reference volume are retained. 

In presenting the results of the statistical canvasses in Minerals 
Yearbook careful attention is given to maintaining comparable data 
from year to year. A special effort is made also to include all avail- 
able statistical information. In this connection it should be noted 
that throughout Minerals Yearbook the use of leaders (....) indi- 
cates that so far as the Bureau of Mines has been able to ascertain 
there was nothing to report. If data are not available, the fact is 
indicated by a statement to that effect in & footnote. Leaders are 
also used in footings where it is quite evident that figures in & column 
are not addable and in other places where entries are not appropriate. 

By act of Congress the collection of production statistics of the 
bituminous-coal industry previously conducted by the Bureau of 
Mines was relinquished to the National Bituminous Coal Commission 
July 1, 1937. Nevertheless, the statistical record of the industry, 
maintained by the Geological Survey and the Bureau of Mines since 
1880, remains unbroken, for the Coal Commission has completed the 
canvass for 1936 and has prepared a chapter summarizing these 
figures for inclusion in this volume. Preliminary data for 1937 are 
also given. The cooperation of the Coal Commission in contributing 
this chapter is gratefully acknowledged, and it is hoped that the 
arrangement may be continued in future volumes of the Minerals 
Yearbook series. | 

Presentation of data on imports and exports in Minerals Yearbook 
is made possible through the cooperation of the Bureau of Foreign 
and Domestic Commerce. In its classification of imports for 1937 
that Bureau reports that the country to which imports shall be credited 
is the country of production—that is, the country in which the product 
was mined. However, any product changed in condition or enhanced 
in value by any process is to be considered as the product of the coun- 
try in which the condition was changed or the value enhanced. Since 
1934 all figures on imports represent imports for consumption. 

The statistical program of the Bureau of Mines depends entirely 
upon the good will and voluntary cooperation of those interested in 
mining. It is a pleasure to acknowledge the generous support of 
thousands of individual mine operators, distributors, and consumers, 
as well as the many public officials and agencies that have returned 
questionnaires or otherwise supplied information. In addition, the 
Bureau is indebted to a large number of trade associations for liberal 
contributions and advice.! 

In the collection of mineral statistics in several States the Bureau 
of Mines receives the formal cooperation of the State geologist or 
comparable State official. This arrangement eliminates duplicatien 
of canvasses by the State and Federal Governments and, through field 
contacts of the State officials, tends to improve the accuracy and 
coverage of the production data. State agents cooperating in the 1937 


1 Individuals and agencies cooperating in the Yearbook program are listed in detail in Minerals Yea r- 
book, 1936, p. XI. 
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canvass were: Walter B. Jones, State geologist, University, Ala.; 

Herman Gunter, State geologist, Talahassee, Fla.; Richard W. 
Smith, acting director, division of mines, mining, and geology, depart- 
ment of natural resources, Atlanta, Ga.; M. M. Leighton, chief, State 
Geological Survey Division, and Walter H. Voskuil, mineral econo- 
mist, Urbana, Ill.; A. C. Trowbridge, director, Iowa Geological Survey, 
Towa City, Towa: Raymond C. Moore, State geologist, Lawrence, 
Kans.; Edward B. Mathews, State geologist, Baltimore, Md.; R. A. 
Smith, State geologist, Lansing, Mich.; H. A. Buehler, State geologist, 
Rolla, Mo.; Meredith E. Johnson, State geologist, Trenton, N. J.; 

Charles C. Adams, director, New York State Museum, D. H. New- 
land, State geologist, and C. A. Hartnagel, assistant State geologist, 
Albany, N. Y.; H. J. Bryson, State geologist, Raleigh, N. C.; E. P. 
Rothrock, State geologist, Vermillion, S. Dak.; E. H. Sellards, director, 
bureau of economic geology, Austin, "Tex.; : Arthur Bevan, State geol- 
ogist, and Linwood H. Warwick, chief clerk, Geological Survey, 
Charlottesville, Va.; Harold E. Culver, supervisor, division of geology, 
department of conservation and development, Pullman, Wash.; and 
E. F. Bean, State geologist, Madison, Wis. In addition, Walter W. 
Bradley, State mineralogist, San Francisco, Calif., assisted in the 
compilation of statistics for California. Robert H. Dott, director, 
Oklahoma Geological Survey, Norman, Okla., has entered into a 
cooperative agreement with the Bureau to begin with the canvass 
for 1938. 

In addition to preparing the statistical summary of mineral produc- 
tion each year Martha B. Clark has been largely responsible for the 
maintenance of continuity of data and uniformity of statistical 
presentation throughout the Minerals Yearbook volumes. 

Elva T. Shuey served as editorial associate in reviewing and check- 
ing chapters. Max Abel assisted in the administrative details of the 
Yearbook program, and Cecilia W. Justice helped in many phases of 
the work. The illustrations for the volume were prepared in the 
graphic section of the Bureau under the direction of Louis F. Perry. 
Mabel E. Winslow supplied helpful suggestions for improving indi- 
vidual contributions and, in collaboration with Anna B. Brown 
and Eleanor C. Reid, was responsible for the editing of the entire 
manuscript. 

H. HERBERT Hucnes. 

JUNE 24, 1938. 
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INTRODUCTION 


This report continues the series of annual statistical summaries 
published in previous years as chapters of Mineral Resources and 
Minerals Yearbook. 

UNIT OF MEASUREMENT 


The unit of measurement used by the Bureau of Mines for each 
mineral product in reports on the mineral resources is that common to 
the industry concerned, and the variation in these units makes it 
impracticable, if not impossible, directly to combine and compare the 
different minerals except as to value. Although most of the products 
are measured by weight, some are measured by volume, some by 
number of “pieces,” etc., and for some no total quantity figures are 
available. 

ELIMINATION OF DUPLICATION 


In the totals for the United States, shown in the following “general” 
tables, duplication has been eliminated wherever practicable, and in 
the State totals given in the State tables virtually all duplication has 
been eliminated. For instance, in both general and State tables the 
output of coke is shown but its value is not included in the totals, as 
the value of the coal used in its manufacture enters into the value of 
the coal production which is included in the totals. For clay, the 
value of the products of the clay industries is included in both general 
and State totals as representing the first marketable form of the greater 
part of the clay produced; the quantity and value of the clay mined 
and sold in the raw state by miners to users of clay are shown sepa- 
rately also, but the value is not included in the totals as it is duplicated 
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largely in that for clay products. No figures are available for total 
clay produced. For asphalt, both native and oil are shown in the gen- 
eral tables, but the value of the oil asphalt is excluded from the totals 
as it duplicates that of the petroleum from which it is manufactured. 

United States totals.—In the general tables both iron ore and pig 
iron are shown, but the value of the pig iron rather than the iron ore 
is included in the United States totals, as that is considered the better 
means of presenting the statistics for iron in its first marketable form. 
For gold, silver, copper, lead, and zinc the value of “smelter output" 
is included in the general totals, and to account more fully for the value 
of the ores treated these smelter figures are supplemented by the value 
of the byproduct sulphuric acid. "The value of pigments (white lead, 
red lead, lithopone, litharge, and orange mineral) manufactured from 
metals is not included in the general tables, as the base from which 
they are made is included in the output of lead or zinc, whereas the 
value of sublimed blue lead, sublimed white lead, leaded zinc oxide, 
and zinc oxide is included, as these are made in large part direct from 
the ores and do not enter into the lead or zinc totals, which represent 
smelter output. 

State totals.—In the State tables also iron ore and pig iron are both 
shown. As blast-furnace products cannot be traced to the States in 
which the ore is mined, the value of the ore is used in the State totals. 
For ores of gold, silver, copper, lead, and zinc no values are shown, and 
in fact none are recorded ; instead, for each of these metals the recover- 
able content of the ores is used as the basis of valuation. "The value 
of the zinc and lead pigments is not included in the State total, as the 
recoverable zinc and lead content of the ores from which the products 
were made is included under zinc or lead. The value of the sulphuric 
acid produced as a byproduct of copper and zinc smelting and zinc 
roasting is not included in the State total, as tracing this product back 
to the State producing the ore has not been possible. 
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STATISTICAL SUMMARY OF MINERAL PRODUCTION 7 


Value of mineral products of the United States, 1880-1937 1 


Metallic Nonmetallic Total 
A TER 
ed (me- ercen 
Year Percent Percent tallic and of 
of change of change! nonmetal- change 
Value from pre- Value from pre) "^no Value hon 
ceding ceding preced- 
year year ing year 
Total, 1880-1932 !_|$38,232,390,000 |......... $86,190,862,000 |......... $162,437,000 1$124,585,689,000 |........ 
1933.............- 411, 300, 000 +45 | 2, 132, 900, 000 —2 | 10, 900, 2, 555, 100, 000 +4 
IO94 540, 300, 000 +31 | 2,770, 600, 000 -+30 | 14, 500, 3, 325, 400, 000 +30 
19385__... .. da 723, 800, 000 +34 | 2, 910, 900, 000 +5 | 15, 300, 000 3, 650, 000, 000 +10 
1936.............. 1, 067, 200, 000 +47 3, 573, 200, 000 23 | 21, 600, 4, 662, 000, 000 +-28 
1937 2... 1, 444, 400, 000 +35 3, 964, 600, 000 +11 | 31, 000, 000 5, 440, 000, 000 +17 
Grand total. [42, 419, 390, 000 |......... 101,543,062,000 |......... 255, 737, 000 | 144,218,189,000 |........ 


1 Por GES from 1880 to 1932, by years, see Minerals Yearbook, 1937, p. 59; figures for earlier years not 
avai 
2 Subject to revision. 


The sum of the following State totals does not reach the total for the 
United States given in the preceding table partly because figures for 
certain of the products included in the United States total are not 
available by States of origin. This fact is brought out in the opening 
text of this chapter and in the second table following. 

‘In addition, there are many factors (the more important discussed 
in the opening text) that account for the disagreement between the 
sum of the State totals and the grand total for the United States, by 
products. Chief among these are: (1) The use of iron ore values in 
State totals and pig iron values in United States total; (2) the use of 
mine figures for gold, silver, copper, lead, and zinc in the State totals 
and mint and smelter figures (supplemented by the value of byproduct 
sulphuric acid from copper and zinc smelting and zinc roasting and 
the value of zinc and lead pigments made in large part direct from 
ores) in the United States total; and (3) the inclusion of estimates in 
the United States total for a few products for which no canvass has 
been er for many years and for which no estimate by States 
is made 

Many other less important differences are involved, but both State 
and United States totals are as complete and definite as seems possible 
with the data available. The practice is consistent from year to 
year, and it is believed that the reader can determine readily just 
what minerals are covered by the total concerned. 

In every table each mineral produced is listed, and all figures are 
shown except those that the Bureau of Mines is not at liberty to 
publish. 
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Value of mineral products of the United States, 1932-36, by States 1 


State 


Connecticut. ........... 
Delaware.............- 
District of Columbia. ` 


Kentucky............. 
Louisiana............- 


Maryland............. 
Massachusetts. ........ 
Michigan.............. 
Minnesota. 
Mississippi...-........ 
M : 


New Hampshire.....-- 
New Jersey............ 
New Mexico.... ...... 


Rhode Island.......... 
South Carolina........ 
South Dakota. .. — 


Virginia. .............. 
Washington. .......... 
West Virginia... ...... 
Wisconsin............. 
W yoming............- 


$19, 170, 152 
11, 526, 387 
15, 203, 724 


9, 477, 884 
71, 692, 511 
34, 602, 723 
18, 522, 625 
58, 471, 164 
99, 076, 459 


34, 713, 951 
12, 272, 622 
2, 718, 919 
29, 245, 055 
19, 023, 093 
1, 548, 486 
6, 568, 283 
1,351, 554 
23, 073, 173 
20, 263, 883 
50, 175, 726 
2, 466, 311 


950, 693 

11, 118, 029 
14, 561, 792 
390, 141, 325 
22, 620, 230 
6, 401, 143 
16, 927, 446 
12, 816, 678 
156, 643, 214 
7, 414, 456 
27, 343, 288 


$23, 291, 204 
12, 681, 071 
12, 570, 753 
12, 710, 203 

293, 034, 859 
27, 259, 095 

1, 550, 594 
135, 397 
423, 233 

8, 843, 896 

7, 529, 321 

12, 429, 155 
74, 837, 452 
34, 010, 753 
15, 154, 652 


5, 792, 574 


172, 726, 695 
7, 153, 881 
22, 025, 393 


$29, 827, 048 
19, 578, 971 
26, 062, 865 
16, 081, 642 

331, 255, 652 
39, 473, 123 

2, 276, 061 
271, 814 
406, 891 

11, 548, 144 

7, 986, 388 
16, 708, 153 
89, 213, 596 
39, 416, 727 
19, 326, 181 
81, 117, 503 
89, 042, 117 
85, 210, 783 
2, 352, 076 
10, 128, 349 
6, 165, 303 
61, 831, 364 
48, 328, 235 
2, 520, 521 
32, 954, 531 
31, 430, 496 
2, 790, 571 
14, 702, 869 

1, 149, 289 
25, 009, 596 
30, 079, 469 
54, 625, 552 

5, 342, 306 

2, 549, 850 

117, 504, 662 

237, 208, 583 

4, 211, 397 

546, 932, 552 

485, 441 

1, 323, 293 
19, 173, 033 
23, 525, 650 

509, 521, 286 

32, 527, 119 

4, 852, 949 
28, 309, 377 
12, 944, 751 
241, 473, 621 
9, 752, 431 
27, 640, 294 


$31, 772, 042 
18, 811, 544 
38, 848, 203 


11, 447, 052 
9, 803, 955 
21, 364, 029 
96, 483, 558 
42, 512, 613 
21, 709, 817 
96, 905, 947 
98, 486, 090 
107, 544, 710 
2, 559, 648 
10, 035, 751 
5, 650, 148 


693, 988 

28, 514, 673 
33, 502, 362 
58, 408, 999 
6, 774, 649 
2, 543, 910 
126, 133, 670 
251, 700, 898 
5, 596, 484 
520, 575, 611 
570, 520 

1, 843, 476 
22, 209, 554 
25, 743, 471 
528, 069, 238 
41, 933, 136 
5, 097, 295 
30, 923, 115 
13, 688, 083 
245, 402, 124 
11, 817, 933 
30, 669, 658 


s RD ff q a Á __ _Q_aa_yógo A __a_zz_EEp uDzoE O ASE 


$45, 177, 772 
23, 737, 714 
60, 312, 309 
21, 516, 894 

443, 439, 942 
56, 901, 366 

3, 572, 918 
433, 454 
574, 308 

12, 701, 362 


121, 438, 969 
55, 269, 958 
28, 316, 117 
121, 723, 341 
116, 697, 776 
153, 367, 213 
3, 423, 343 
13, 294, 557 
7, 911, 371 
105, 078, 046 
94, 923, 628 
3, 831, 784 
48, 383, 540 
65, 586, 710 
3, 847, 052 
32, 693, 129 
1, 182, 055 
37, 405, 369 
45, 858, 089 
76, 224, 969 
9, 865, 064 
2, 902, 411 
147, 832, 820 
305, 152, 286 
7, 146, 732 

617, 138, 041 


33, 977, 409 


1 In this table iron ore, not pig iron, is taken as the basis of iron valuation, and for other metals mine pro- 


duetion (recoverable content of metals) is the basis. 


State totals for 1937 not yet available. 
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States and their principal mineral products in 1936 1 


— s ar 


State Rank Principal mineral products in order of value 
Alabama...................- 21 | Coal, iron ore, cement, clay products. 
Alaska. RDUM 29 | Gold, copper, coal, silver. 
ATIZOUS.....2-- 1:22 26-22 16 | Copper, gold, silver, lead. 
Arkansas..............-.-..- 32 | Petroleum, coal, bauxite, natural gas. 
California. .................. 3 | Petroleum, natural gas, gold, natural gasoline. 
Colorado..................-- 17 | Coal, gold, molybdenum, silver. 
Connecticut. ...............- 43 | Stone, clay products, sand and gravel, lime. 
Delaware...................- 90 | Clay produets, stone, sand and gravel. 
District of Columbia. ....... 49 | Clay products. 
Florida... sns 35 | Phosphate rock, stone, cement, fuller's earth. 
Georgia... score scans 36 | Stone, raw clay, clay products, cement. 
¡AAA A 27 | Silver, lead, zinc, gold. 
Nee EEN 9 | Coal, clay products, stone, cement. 
E MAA 18 | Coal, cement, clay products, stone. 
TOW Broo eebe 28 | Coal, cement, stone, gypsum. 
Kansas..... oe oe ce 8 | Petroleum, natural gas, zinc, stone. 
Kentucky..................- 10 | Coal, natural gas, petroleum, clay produets. 
Louisiana.................... 6 | Petroleum, natural gas, sulphur, natural gasoline. 
MANO. e a cs 44 | Stone, cement, clay products, sand and gravel. 
Maryland................... 34 | Clay produets, coal, sand and gravel, stone. 
Massachusetts, 38 | Stone, clay products, sand and gravel, lime. 
Michigan...................- 11 | Iron ore, petroleum, cement, copper. 
Minnesota..................- 12 | Iron ore, sand and gravel, stone, cement. 
Mississippi. ................. 42 | Natural gas, clay products, sand and gravel, stone. 
Missouri. ..................- 19 | Clay products, lead, coal, cement. 
Montana...................- 14 | Copper, silver, petroleum, gold. 
Nebraska...................- 41 | Cement, sand and gravel, clay products, stone. 
Nevada. odi em 25 | Copper, gold, silver, tungsten ore. 
New Hampshire............. 47 | Stone, clay products, sand and gravel, feldspar. 
New Jersey.................- 23 | Clay products, zinc, sand and gravel, stone. 
New Mexico................- 20 | Petroleum, natural gas, coal, potassium salts. 
New vork 13 | Petroleum, stone, cement, clay products. 
North Cdrolina.............. 37 | Stone, clay products. bromine, feldspar. 
North Dakota 45 | Coal, sand and gravel, clay products. 
O02 A i cecus 7 | Clay produets, coal, natural gas, stone. 
Oklahoma................... 4 | Petroleum, natural gas, natural gasoline, zinc. 
Oregon- --------------------- 39 | Gold, stone, cement, sand and gravel. 
Pennsylvania................ 2 | Coal, natural gas, petroleum, cement. 
Rhode Island.... ............ 48 | Stone, clay products, sand and gravel, lime. 
South Carolina.............. 46 | Clay products, stone, sand and gravel, gold. 
South Dakota. .............. 31 | Gold, sand and gravel, stone, cement. 
Tennessee..................- 26 | Coal, cement, stone, clay products. 
e uic e ler B aen ] | Petroleum, natural gas, sulphur, natural gasoline. 
Lët d BEE 15 | Copper, gold, silver, coal. 
Vermont...................- 40 | Stone, slate, talc, sand and gravel. 
Virginia___ aaa 22 | Coal, stone, clay products, zinc. 
Washington................- 30 | Sand and gravel, cement, coal, stone. 
West Virginia. .............. 5 | Coal, natural gas, clay products, petroleum. 
Wisconsin.................-- 33 | Stone, sand and gravel, clay products, iron ore. 
Wyoming...............-..- 24 | Petroleum, coal, natural gas, natural gasoline. 


1 In this table iron ore, not pig iron, is taken as the basis of iron valuation, and for other metals mine pro- 
duction (recoverable content of metals) is the basis. 


Prices of gold, silver, copper, lead, and zinc, 1933-37 1 


Year Gold ? Silver ? Copper * Lead ! Zinc * 


——Y T m a | o c | ——— Ñ “s Í —1 


Per fine Per fime 


ounce ounce Per pound | Per pound | Per pound 
1983 WERT $25. 56 . 350 . 064 $0. 037 $0. 042 
LUST AA A A A 34. 95 5. 646+ . 080 . 087 . 043 
1035... ee AN c mA 35. 00 . 71875 . 088 . 040 . 044 
| FEMME IER 35. 00 . 4445 . 092 . 046 . 050 
1984. A A Tea 35. 00 . 7735 . 121 . 059 . 065 


1 Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67-1- per fine ounce. For 
Gate 0! prices for silver, copper, lead, and zinc from 1850 to 1931, by years, see Mineral Resources, 1931, pt. 
, D. A115. 
2 1933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. 
31933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 
1935-37: Yearly average weighted Treasury buying price for newly mined silver. 
Í Ai average weighted price of all grades of primary metal sold by producers. . 
$0.64646464. 
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STATE TABLES 


Mineral production of Alabama, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Asphalt (pnativei. short tons.. (1) (1) (1) (1) 
ID A g Ei ee long tons.. (1) (1) (1) (1) 
E EE barrels. . | 2 2, 483, 616 |2$3, 521, 418 | 1 3, 823, 246 | 2 $5, 597, 211 
av: 
PYOGUC(S a a eter ias 3 1, 543,050 |............ (13) 
Wal dad pec short tons. - 46, 026 4 63, 042 79, 365 4 93, 157 
CORAL. olsen o ina do....| 8,504,510 | 18, 251,000 |512, 229, 287 | 5 26, 046, 000 
CORO: cosa aa do....| 1,994,220 | 4 6,388,066 | 3,089,622 | 48, 774, 694 
(CODDOE- A o s eC EL UAE pounds.. 10, 061 835 14, 000 1, 288 
Ferro-allos -22-200 aaMaaMatMtMMaMtMMMMMMMaMaMM long tons. - 19, 907 4 876, 762 27,931 | 4 1,697, 712 
oe AA uae wert udo e Cre troy ounces. 2, 227 77, 953 4, 726 165, 410 
ron 

EM ee e c Lec e ten long tons..| 3,559,934 | 5,826,711 | 4,259,804 6, 838, 016 

Pipes EE do....| 1,324,942 |419, 437, 381 | 2.061, 534 | 4 30, 942, 051 
¡Pi A edes short tons. . 127, 157 803, 186 177, 582 1, 034, 110 
Manganese oe ---------------------------- long tons.. 185 4, 595 572 9, 558 
Manganiferous otre do.... 647 6, 226 540 5, 132 
Mica, sheet teuer ........ Lc pounds.. (1) (1) (1) (1) 
Mineral waters. .........................- gallons sold. . (7) 0) (7) ? 
Ore (dry and siliceous) (gold and silver).--.short tons. - 15, 067 8 30, 829 (8) 
Sand and gravel. ._..-...-.-.-.---.---.-.-.------ do.... 572, 953 241,947 | 1,259,344 507, 257 
SUVs oa psa troy ounces.. 401 288 869 673 
SONO Lc add short tons. - 639, 700 764,027 | ° 1, 234, 490 | * 1,675, 428 
Miscellaneous 16... clo cueoxle ses GE 30, 806 |............ 3, 297, 689 

Total value, eliminating duplications.............|...........- 31, 772, 042 |..........-- 45, 177, 772 


1 Value included under “Miscellaneous.” 


2 Exclusive of puzzolan, value for which is included under “Miscellaneous.” 
3 Figures obtained through cooperation with Bureau of the Census. 


* Value not included in total value for State. 

5 According to National Bituminous Coal Commission. 
6 Gold valued at $35 per ounce. 

? No canvass. 


8 Not valued as ore; value of recoverable metal content included under the metals. 
9 Exclusive of granite, value for which is included under “Miscellaneous.” 


10 Includes minerals indicated by ‘‘!’’, *2", and “9” above. 


Mineral production of Alaska, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 

CERN, short tons. - (1) (1) (5) (t) 
A A IR RUE do.... 119, 425 $502, 000 2 136, 593 2 $574, 000 
(101010. oa ciar RETE pounds..| 15, 500,000 | 1,286,500 | 37, 700, 000 3, 468, 400 
E AAN sacs troy ounces... 469, 495 | 16, 432, 325 540, 580 | 18, 920, 300 
Load WEE short tons... 670 53, 600 941 ,572 
Ores (crude), etc.: 

No AM yay z puyu uu Zulu. sS do.... 44, 655 (4) (5) (4) 

Dry and siliceous (gold and silver)........... do....| 3,833, 338 (4) 4, 466, 644 (4) 

GAG AA Sew QuL eee ass do.... 22 (4) 4 
Platinum and allied metals troy ounces. - 6, 448 234, 392 2, 740 130, 793 
Sand and eravel ------------------------ short tons... ($) (6) (6) 

BHIIVOE oia Ee troy ounces.. 286, 848 206, 172 484, 306 875, 095 
spi) A E short tons. - (6) (6) 21, 970 31,747 
Tin (metallic equivalent) ------------------------ do.... 49 49, 800 113 i 
Miscelland0US:.ceosso cronica sccccetunu soll ose 46,755 |..........-- 45, 807 
Total value, eliminating duplications.............|............ 18, 811, 544 |............ 23, 737, 714 


1 Figures not available. 
2 According to National Bituminous Coal Commission. 
3 Gold valued at $35 per ounce. 


4 Not valued as ore; value of recoverable metal content included under the metals. 


5 Bureau of Mines not at liberty to publish figures. 
6 Value included under “Miscellaneous.” 
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Mineral production of Arizona, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Qu e EE ERT M short tons.. (!) (!) 464 $41, 780 
a 

Products. EN EE 2 $103, 330 |...........- 2 157, 178 

plv A A RN short tons... (1 3) (3 (13) 13 
COR e ——————À———— Sls do.... (1) (1) (1 4) (1 4) 
Sí) AAA "S pounds..|278, 029, 289 | 23,076, 431 |422, 550, 000 | 38, 874, 600 
Feld Dar ((rUud6) i-e ue reu eror long tons.. (1) (1) (1) (1) 
Fluorspar ARA short tons..|............].......-...- 40 (1) 
Gems and precious stones..............................|].-.......... (o AMD emp (5) 

Jd $ o A A cca troy ounces... 241,755 | 8,461,411 322, 408 | 11, 284, 287 
A AAA A A short tons... (1) 1) 1 (1) 
PLU AAA A uso ss ST s do.... 7,783 622, 644 10, 688 983, 296 
TAM MAA A A do.... 22, 048 227, 658 25, 922 249, 560 
Mercury.......-.------------------ flasks (76 pounds) -. (1) (1) € (1) 
MICA, serap-....... . . . .. . .. .. .. .. short tons.. (1) (1) ( (1) 
Molybdenum................................. pounds.. 966, 088 (1) 1, 461, 908 (1) 

Ores (crude), eto.: 
ODDEF ME short tons..| 6,011, 755 6 12, 829, 873 (7) 
Dry and siliceous (gold and silver). do.... , 044 (7 809, 341 
A ete eee E ceed do.... 10, 749 (7) 25, 933 (7 
pe Se set oh en eae do.... 4 (7) 228 (7) 
JO 2 E E E once AA do.... 7, 126 C SEE EE E A 
A AIR A O do.... 129, 772 (7) 154, 463 (7) 
Sand and gravel. .......................-.......- do.... (1) (1) 425, 289 120, 258 
Sand-lime brick. ................-------.-- thousands..| On (13) (3) (12) 
Silica (quartz). .-......--..--.-.------.---- short tons... (1) (1) (1) (1) 
O MENO E as sg. uu L DE troy ounces..| 6,601,280 | 4,744,670 | 8,386,043 6, 404, 990 
el Ee EE short tons. . 192, 390 182, 638 8 252, 140 8 298, 943 
Sulphuric acid ?. ...........- -------------------- do. Jl (3 (13) (13) (3) 
Tungsten ore (60-percent concentrates) .........- do.... 304 (1) 489 410, 934 
Vanadium ores do.... (1) (1) (1) (1) 
AA A PPS do.... 3, 337 293, 653 3, 589 358, 900 
Miscellaneous AAA A A 1, 393, 052 A 1, 773, 359 
Total value, eliminating duplications. ...........|............ 38, 848, 203 |............ 60, 312, 309 


1 Value included under “Miscellaneous.” 

2 Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

4 According to National Bituminous Coal Commission. 

5 No canvass. 

6 Gold valued at $35 per ounce. 

7 Not valued as ore; value of recoverable metal content included under the metals. 
s Exclusive of marble, value for which is included under “Miscellaneous.” 

? From copper smelting. 

1? Includes minerals indicated by “1” and “8” above. 
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Mineral production of Arkansas, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Sr c: 45 a id E: long tons.. 219, 7901 | $1, 465, 302 354, 943 | $2,089, 196 
Briquets, fuel.............................. short tons. - (1 2) (1 2) (1 2) 13 
Comont- suivant oscar barrels... (1) (1) (!) (1) 
Clay: 

AM EE 3 569, 579 |------------ 3 1, 023, 487 
IC EEN short tons.. 531 23,151 (1 2) 12 
AAA A mik ON AO do....| 1,133,279 | 3,448,000 | 4 1, 622, 787 | 4 5, 064, 000 

Gems and precious Stones... ANNE EE 5 
Iron ore sold for magnets. ..................- long tons..|............]--....-..-.- 5 (1) 
E A A C Lee short tons... 38 3, 040 24 2, 208 
DMG. coset 22.292 ca o ce EE do.... (1) (1) (1) (1) 
Manganese ore long tons.. 3, 809 6 4, 557 (1) 
Manganiferous ore -2-2-2-0 do.... 145 (1 3, 285 (1) 
IMOPCUPY u. u. ul. lQ SQ flasks (76 pounds) .- 304 21, 885 6 (1) 
Mineral waters_......... gallons sold... (5) (5) (5 (5) 
Natural gas______ -oM M cubic feet..| 6,167,000 | 1,400,000 | 8, 500, 000 1, 804, 000 
Natural gasoline..............................- gallons..| 13, 076, 000 570, 000 | 11, 957, 000 541, 000 
MEIER short tons... 93 64, 651 119 64, 817 
Ores (crude), ete 

es oh A NO do.... 6 950 (7) (8) (7) 

PANG ois cette ee A A A do.... 6 3, 900 (7) 8 (7) 
Stroum ergeet Eet eer gege barrels__| 11, 008, 000 | 7,930,000 | 10, 469, 000 8, 160, 000 
Sand and gravel ..........................- short tons..| 1,189,420 512, 010 | 1,068, 224 , 478 
A MEME (05 NE AAN (1) 
sire cM hee ie oes i et short tons... 335, 360 351, 531 521, 760 533, 177 
Tale uc alone sn id ea a loa Oui J. E: AA AA 
Titanium minerals: Rutile....................... do.... l (1) (1) (1) 
dN dr AN A EE o... 2, 021 22, 231 (1) (1) 

A A SONORO do.... 153 13, 464 182 18, 200 
Miscellaneous EE, [eee catia ses 1, 248, 802 |............ 1, 680, 076 
Total value, eliminating duplications.............]............ 17, 608, 569 |............ 21, 516 894 


! Value included under “Miscellaneous”. 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 According to National Bituminous Coal Commission. 
5 No Canvass. 
$ Estimate. 
7 Not valued as ore; value of recoverable metal content included under the metals. 
5 Figures not available. 
% Includes minerals indicated by ‘‘!’’ above. 
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Mineral production of California, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Asphalt (oativei. short tons... (1) (1) (1) (1) 
E O QUESO PUE 0---- 29, 683 $172, 034 (1) (1) 
ier d O e enl nr lea ce Lc Led 0...- 272, 907 , 381, 560 313,759 | $6, 156, 123 
Briquets, fuel_..........._...-.--_---------------- do.... (1 2) (1 2) (1 2) (1 2) 
Bromine 2225532262620 2:20. s baw Ee pounds. . (1) (1) (1) (1) 
Calcium chiloride I short tons.. (1) (1) (1) (1) 
Cemént. ANA arrels..| 8,137,880 | 11,174,973 | 13, 225,868 | 19, 148, 864 
2 omite EE long tons... 1 6, 1 2, 978 
ay: 
o AA AI A 3 9, 287, 971 |...........- 3 13, 425, 208 
A A LUE DE short tons... 200, 508 1 528, 531 334, 513 2 763, 559 
Coll... od A o A IN ms a do.... (D ` J Ud... AA A 
COD DER uu. u rua terri e pounds..| 1,954, 000 162, 182]| 8, 762, 000 806, 104 
Diatomite 2-2-2-2- -aaan short tons... 1 1) (i ) (!) 
Feldspar (erudei long tons. - 3, 015 21, 105 4, 700 41, 050 
Ferro-alloysg -2-00a do.... (12) (1 2) 13) (1 2) 
Fuller's earth... short tons. .|........... | -----.-.-.- 1,311 22, 069 
Gems and precious stones._.._..-.......-.-------------|_.---------- E dialoeilasise (1) 
GONG E EE troy ounces.. 890, 430 | 31, 165,050 | 1,077,442 | 37,710, 470 
a Grvstalliue pounds.. (1) (i) ^ A ee 
Gypsum......... Oto: short tons... 70, 408 (1) 142, 853 l 
Iod Ste EE ENER pounds.. 245, 696 248, 654 233, 925 212, 635 
Iron ore— 
Sold to furnaces......................... long tons.. 18, 734 (1) 31, 045 (1) 
Sold for paint-..__. QO BA EE (1) (1) 
CS A iood ee short Long (6) (8) (6) (6) 
Load o ceu A IA do.... 567 45, 360 482 44, 344 
LIO. AA pto ur Ee do.... 49, 141 491, 549 67, 951 672, 284 
Maognesite -2-2-2-2 aaan do.... (1) (1) (1) 
Magnesium salts (natural)... pounds.. (1) (1) (1) (1) 
Manganese ore long ons 306 (D. — A A 
Marl, calcareous-..._-....-..-.------------ short tons. .|............]- ------...-. (1) (1) 
Merourg. nas flasks (76 pounds): 9, 271 667, 419 8, 693 694, 744 
MICA, SOTO D ss crisi cra Ore e REL Su Exc short tons. - 263 2,4098. AAA uus c enm 
Mineral paints, zinc and lead pigments.......... do.... (12) (1 2) (1 2) (1 2) 
Mineral waters_........ gallons sold. - (4) (4) (4) (4) 
Natural gas... u u uu aus s M cubic feet__|284, 109, 000 | 81, 485, 000 |320, 406, 000 | 82, 401, 000 
Natural easoline 0-an gallons... 1534, 624, 000 29, 778, 000 593, 416, 000 | 35, 437, 000 
Ores (crude), etc.: 
n): o: ee short tons.. 04, 577 (7) 453, 877 (D) 
Dry and siliceous (gold and silver)........... do....| 3,237,926 (7) 4, 179, 341 (D 
¡7 AA EA do.... 1, 471 C) 1, 973 () 
Lead-copper tee ES esed do.... 120 (i A Sessea 
SI DC. u a DESDE do.... 379 CO). AA s exEW 
eer ee A EEN do.... 3, 300 (7) (?) 
EE RE 2, 962 16, 935 3, 739 20, 741 
Pebbles for grinding............................. (1) CO)... A E 
Petroleum. coco EES 207, 832, Dd 170, 600, 000 |214, 773, 000 | 215, 900, 000 
Platinum and allied metals............... troy ounces... ré 799 , 
Potassium salts.._._.....-..-..----.-----_- short tons. . o! (1 (1) (1) 
e A UMANE do.... 12, 059 92, 789 23, 775 155, 228 
Y RA A NO long tons.. (1) 1 (1) (1) 
IA A ASS short (ons 356, 222 | 2, 182, 643 368, 290 2, 576, 873 
Sand and gravel............ 2. cc Lc c cc cllc. do....| 60,890,719 | 4,119,402 | 12, 627, 423 6, 138, 579 
Sand and sandstone (finely ground).............. do.... (1) (1) (1) (1) 
Silica (ouuartz). ooo do.. 2, 600 i (1) 
SN A c ee troy ounces. | 1,191, 112 856, 112 | 2, 103, 799 1, 629, 392 
A EEN, CAN 42, 600 AAA , 289 
Sodium salts (carbonates and sulphates) from natural 
UI SEENEN short tons. . 117,915 | 1,299, 330 136, 376 1, 268, 014 
A A e OR MN deg do....| 4,178,380 | 4,169,031 | 12,826,370 | 10, 163, 893 
OA desea Ee long tons. - 1 1) (1) (1) 
Sulphuric acid $... ooo LL short tons. . (1 2) 12) (1 2) (1 2) 
Talc and ground soapstone......................- do.... 21, 464 290, 439 28, 199 403, 392 
Tripol oa it EE do.... (1) (1) (1) (1) 
Tungsten ore (60-percent concentrates) ........... do.... (1) (1) (1) (1) 
IE AR AIN AN SAS do.... 161 14, 168 8 800 
Miscellansous 5. ARI ARENA TT 6, 540, 904 |..........-- 8, 485, 055 
Total value, eliminating duplications. A. 360, 178, 680 |.--.-------- 443, 439, 942 


1 Value included under “Miscellaneous.” 
2 Value not included in total value for State. 


3 Figures obtained through cooperation with Bureau of the Census. 


t No canvass. 

5 Gold valued at = p ounce. 
6 Figures not availab 

? Not valued as ore; value of recoverable metal content included under the metals. 
$ From zinc-roasting operation. 

* Includes minerals indicated by “1” above. 
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Mineral production of Colorado, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 

Briquets, fuel.............................-. short tons. - (1 3) (1 2) (1 2) (1 2) 
a er ee AS barrels... (1) (1) (1) (1) 

Products NP CORR TAI AA MNT 3 $1, 393, 049 |... Lee 3 $2, 021, 006 

A D a ee short tons. - 56, 369 2 68, 895 107, 814 2 126, 210 
OB S entes ea Os o o lia 0....| 5,910,511 | 13, 675, 000 | 4 6, 811, 802 | 4 16, 277, 000 
CM PORE REPE o del e do.... 256, 110 2) 398, 634 1 
E anenee A A pounds..| 14,654,000 | 1,216,282 | 17, 730, 000 1, 631, 160 
Feldspar (erude) long tons.. 22, 275 64, 151 25, 806 101, 950 
Ferro-alloxs M do.... ( 2) E daxtectercscd ient sies 
Fluorspar._...... das short tons. - 6, 978 (1) 9, 412 (1) 
Fuller's earth ur ala d eene eed do.... (1) (1) (1) (1) 
Gems and precious stones. _....-....-----.-------------|-.---------- OC)... ceres (5) 
lee Eeer troy ounces. - 349, 281 | 12, 224, 828 366, 607 | 12, 831, 245 
GY DSUM se socer A etd short tons. - 17, 610 (1) 27, 424 1) 
AI cn eie Le en uw E long tons.. (1 2) (1 2) (1 2) (1 2) 
¡Y seo Bin oreo eee oe ee short tons. - 5, 673 453, 800 7, 26 668, 564 
A A cu LE ee do.... (1) (1) 
eege ORG EEN long tons. - 2, 681 (1) 10, 568 (1) 
ca: 

EEN, ee short tons... (1) (1) (1) (1) 

A E pounds. - (1) C MEN. AA EE 
Micaceous minerals (vermiculite).......... short tons... (7) (7) (1) (1) 
Mineral paints, zinc and lead pigments. ......... do. (1 2) (3). —— EA A 
Mineral waterg -------------------------- gallons sold. (5) (5) (5) (5) 
Molybdenum.-.-.------------------------------ pounds..| 9,558, 120 (1) 16, 001, 816 (1) 
Natural IA M cubic feet..| 2, 843, 000 646, 000 | 3, 687, 000 807, 000 
Natural easolne gallons.. 417, 000 15, 000 451, 000 18, 000 
Ores (crude), etc.: 

COD DCR MAA isses rase short tons. - 209, 492 (8) 253, 871 (8) 

Dry and siliceous (gold and silver)... ........ do. TI 1,535, 534 (8) 1, 861, 431 (3) 

Dea ele do.... 16, 419 (8) 25, 724 (8) 

Lead-copper.-.-------------------------------- do.... 295 (8) 910 (8) 

VATES UL T) PER > do.... 9, 244 ($) 9, 913 (3) 
POG MM MR "T do.... (1) l l (1) 
Petroleo canas barrels..| 1,560,000 | 1,420,000 | 1,650,000 1, 660, 000 
ii ee A A SN long tons. - (1) 8, 722 (1 
Sand and gravel............................ short tons..| 1, 266, 073 528, 030 | 3,400, 051 1, 653, 426 
SUV OR ee Su zy ee ee troy ounces. - 4, 696, 064 | 3,375,296 | 5, 902, 776 4, 571, 700 
SLAC) AAA A short tons. .| ? 1, 021, 260 H 910, 141 1, 119, 900 985, 120 
Sulphur A A L l M iAoRE long tons..|............|- ----------- 13 (1) 
Tungsten ore (60-percent concentrates)..... short tons. . 390 (1) 180 154, 431 
coin ORCS eoo A do.... (1) (1) OI (1) 
ZInO: oec Soe he NA AN do.... 1, 202 105, 732 1, 172 117, 200 
Miseollanieous EE, AAA 11, 325, 085 |...........- 19, 672, 804 

Total value, eliminating duplications.............|..-......-.. 44, 413, 477 |...........- 56, 901, 366 


! Value included under **Miscellaneous.'' 

? Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 According to National Bituminous Coal Commission. 

5 No canvass. 

6 Gold valued at $35 per ounce. 

7 Figures not available. 

8 Not valued as ore; value of recoverable metal content included under the metals. 
9 Exclusive of marble, value for which is included under *“*Miscellaneous.”” 

10 Includes minerals indicated by **1” and “°” above. 
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Mineral production of Connecticut, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Clay: 
EA A AAA 1 $669, 415 |...........- 1 $1, 089, 683 
TOW A IA short tons. . 1 2 2,789 (2 3) (2 3) 
COR st ese eee ens aso econ do.... 23 (1?) (23) (2 3) 
Feldspar (crude)............................ long tons... (3) (3) (3) G) 
ES A EE short tons... (3) (3) (3) (3) 
ca: 
EE do. 620 10, 171 705 11, 741 
EDS A E pounds.. 265, 250 52, 760 249, 184 56, 
Mineral waters. -------------------------- gallons sold.. ($) (4) (4) (4) 
Sand and gravel............................ short tons.. 448, 360 239,863 | 1,213, 726 516, 013 
STEE MENOR Ed ee se et DS do....| 51,459, 220 | $ 1, 562, 585 | 1,626,850 1, 756, 103 
Miscellaneous 8... 22-222 Lc cc LL cL LL le eee eee 3, 182, 977 |...........- 3, 221, 898 
Total value, eliminating duplications............|..........-. 2, 656, 207 |...........- 3, 572, 918 


1 Figures obtained through cooperation with Bureau of the Census. 
2 Value not included in total value for State. 

s Value included under “Miscellaneous.” 

4 No canvass. 

5 Exclusive of sandstone, value for which is included under “Miscellaneous.” 
6 Includes minerals indicated by “3” and ''*" above. 


Mineral production of Delaware, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Clay: 

A IA A O DE (1 2) 
FW AS A short tons. - (1 3) (1 3) (1 3) (1 3) 
Sand and gravel................................- do.... 50, 860 $28, 671 83, 667 $51, 794 

LONG MRNA MH TED RON do.... (1) l (!) (1) 
Miscellaneous AAA PA 212: 577 EEN 392, 209 
Total value, eliminating duplications.............|...........- 229, 904 |..........-- 433, 454 


1 Value included under ‘‘Miscellaneous.’’ 

2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 

4 Includes minerals indicated by '*!" above. 


Mineral production of the District of Columbia, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
AI CA A O mms (1 2) 
SONO A A uu Sus ZS ua S short tons. - (1) O AAA AA 
NN AAA A A $479, 256 |...........- $574, 308 
Total value, eliminating duplications............|...........- 479, 256 |...........- 574, 308 


1 Value included under “Miscellaneous.” 
2 Figures obtained through cooperation with Bureau of the Census. 
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Mineral production of Florida, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
t A una Sta aZ A Ec. barrels.. (1) (1) (1) (1) 
a 

NA IIS AA 2 I MA 2 $92, 245 

EE short tons.. (13) (13) (13) (13) 
DIstOMite: ee E ees A 275 27, 500 

Fuller's earth 2----------------aMMMMMMM do.... (1) (1) (1) (1) 
BNO an hes heh oe ht Ee = S tas do.... 13, 572 126, 035 16, 407 150, 524 

Mineral waterg ------------------------ gallons sold.. (4) (4) (4) 

POG A A LEE short tons... (1) (1) (1) (1) 
Phosphate rock. _..-.----------------------- long tons..| 2,422,804 | 8,377,609 | 2,624,900 8, 528, 523 
Sand and eravel short tons... 385, 711 233, 029 629, 662 394, 908 

Sand-lime brick............................ thousands. - (12 (13) (12 (1 2) 
SLOHG. n A cce ua CLE short tons. .| 5 1, 216, 390 | 5 1, 021, 497 1, 595, 280 1, 620, 428 
Miscellaneous? cocoa lt li 1, 855, 803 |... 2, 161, 115 
Total value, eliminating dupliceations 11, 447, 052 |..........-. 12, 701, 362 


! Value included under “Miscellaneous.” 

? Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

4 No canvass. 

5 Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.”’ 
6 Includes minerals indicated by ‘‘!”’ and “*5” above. 


Mineral production of Georgia, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Barle cer or short tons. - 30, 577 $178, 254 38, 435 $206, 336 
ergeet eeh long tons. 1) (1) 1 (1) 
EEN barrels... (1) (1) (1) (1) 
Clay: 
Produts s li A A 2 2, 143, 631 [iconos 2 2, 732, 173 
EN AAA A LIA short tons. - 353,633 | 2,363, 729 448, 022 2, 920, 192 
E AAA A Mr eter d EM 0...- (1) l 3 24, 288 3 56, 000 
Fuller” cart hoola cocaina do.... (1) (1) (1) (1) 
Gems and precious stonesg. -----------------------2-a0ojaonMMtMtMnMMMMM LA EPOR (4) 
Gold ta ts ale erp troy ounces. - 994 34, 782 450 15, 735 
SA A ere long tons. - 2, 949 7,685 5, 740 11, 408 
LS AA PRESSE short tons. - (6) (t) (6) (9) 
Ee A AAA IA do.... 5, 192 40, 689 8, 271 45, 478 
Manganese org long tons.. 6, 960 95, 683 3, 821 49, 333 
Manganiferous ore--.....-.---------------------- do.... 3, 735 23, 722 3, 144 12, 020 
ica: 
0 sos eer A short tons.. (1) (1) (1) (1) 
EE ee pounds. - (1) (1) (1) (1) 
Mineral waterg gallons sold ` (4) (4) (4) (4) 
Ore (dry and siliceous) (gold and silver)... short tons.. 1, 200 (7) 190 (7) 
Sand and eravel ---~---------------------------- do... 364, 507 240, 565 319, 849 140, 156 
PI Ver A ÓN troy ounces. - 74 53 28 21 
Slats o oo El um a EH O MEME Rust suya 1 
p TES short tons..| 1,198,610 | 2,650,556 | 1,422,240 4, 122, 706 
d NEEN De ER | 11, 473 114, 545 
do nec tec See A E LLL do.... (1) A PEA 
Miscellaneous 822.0. tas eet ENEE eege 2, 024, 606 |............ 2, 214, 129 
Total value, eliminating duplications.............|...........- 9, 803, 955 |..........-- 12, 640, 232 


1 Value included under “Miscellaneous.” 

2 Figures obtained through cooperation with Bureau of the Census. 

3 According to National Bituminous Coal Commission. 

4 No canvass. 

5 Gold valued at $35 per ounce. 

6 Figures not available. 

7 Not valued as ore; value of recoverable metal content included under the metals. 
8 Includes minerals indicated by **1” above. 


20 


MINERALS YEARBOOK, 1938 


Mineral production of Idaho, 1935-36 


dE € Do 


1935 
Product 
Quantity Value 
Antimony ore (concentrates)............--- short tons. - 3, 602 (1) 
Arsenious oride do.... 415 $16, 294 
(emeni. ..- A ISA barrels. - (1) (1) 
Clay 
a AAA GE (1 2) 
A ee A ALI LE short tons. - (1 3) (1 3) 
Coal A me TFC do.... (1) (1) 
CODDG! AAA eei acd pounds..| 2,095, 867 173, 957 
Gems and precious stones______----..--.---------------]------------ (5) 
E E A esee E troy ounces... 83,823 | 2,933, 807 
EA AE AA short tons. .|............]|-----.....-- 
O A A ato sues long tons... 41 (1) 
TOGO A A IS Se E short tons. - 79,020 | 6,321, 610 
A A eee PET do.... (1) (1) 
Ores (crude), eto.: 
eh ele cosas ias oia do.... (7) 
Dry and siliceous (gold and silver). ......... do.... 443, 951 (7) 
MOA AA A A AA do.... 256, 077 ) 
Zinc-lead_ E do.... 820, 674 (7) 
Phosphate rock. long tons. - 41, 796 176, 877 
Sand and gravel..._._....--.-----.-.-.------Short tons. - 972, 743 584, 9 
AA Lee eta ea oe troy ounces..| 10,240,953 | 7,300,685 
¿ON A A short asas t686, 8 631, 050 
Tungsten ore (60-percent concentrates) --.-------d0----{------------|------------ 
Ne EE doc. 31,053 | 2,732,045 
Miscellaneous does data sutura dae 435, 626 
Total value, eliminating duplications. ...........]...........- 21, 364, 029 


1 Value included under “Miscellaneous.” 


2 Figures obtained through cooperation with Bureau of the Census. 


3 Value not included in total value for State. 

4 Ac to National Bituminous Coal Commission. 
5 No canvas 

6 Gold valued at $35 per ounce. 


? Not valued as ore; value of recoverable metal content included under the metals. 


1936 
Quantity Value 
3, 787 (1) 
(1) (1) 

(1) (1) 
"mE 3 $152, 859 
(1 3) 1 3) 

(1 4) 1 4) 

2, 954, 000 “w 768 
MEE 80,291 | 2,810,199 
(1) 1) 
AE 91,339 | 8,403, 188 

7) 
515, 138 » 
305, 967 (7) 
986, 141 (7) 
47, 113 203, 264 
1, 479, 322 760, 761 
14, 537, 530 11, 259, 317 
8 948, 150 8 688, 860 
11 (1) 
49, 100 4, 010, 000 
SR BERG RAMS , 699 
ER 30, 008, 132 


8 Exclusive of sandstone in 1935 and of unclassified stone in 1936, value for which is included under ''M iscel- 


laneous.” 
9 Includes minerals indicated by ''!" and “*8” above. 


1935 
Product 
Quantity Value 
Briquets, fuel_.-..........----------------- O MAA ree en 
Nr TE te ee a CE barrels. .| 3 3, 276, 970 |3$4, 500, 897 
ay: 
e EE, nr poetae (1 4) 
ERR, ee ee ot Ld short tons. - 98, 912 2 281, 352 
DA A A eee do....| 44, 525, 469 | 69, 516, 000 
Ok. e EE Me do....| 1,668, 523 | 2 9, 628, 162 
IA EE do.... 44, 120 685, 794 
IR dee EE UIN mE Ve Y dE do.... l 1) 
TOU (Did 22 ip E long tons..| 2, 224, 132 |239, 092, 488 
Lead A ELE short tons.. 436 34, 880 
VAMC ooh ios tant daa do.... 117, 602 878, 746 
Mineral paints, zinc and lead pigments.......... do.... 12, 417 | 2 1, 224, 407 
Mineral water -------------------------- gallons sold. - (6) (8) 
Natural gas.............................- M cubic feet__| 1, 448, 000 844, 000 
Natural gasoline. ............................. gallons..| 2,642,000 141, 000 
Ore (lead and zinc)......................... short tons.. OC) (7) 
ju og z MENO CUR do.... (1) (1) 
Petrolera barrels..| 4,322,000 | 4,810,000 
EEN ee long tons. - 9, 091 (1) 
Sand and gravel---_------------------------ short tons..| 8,354,473 | 4,276, 342 
Sand and sandstone (finely ground).............. do.... 51, 364 9, 6 
Sand-lime brick thousands. - (1 4) (14) 
Silvo eebe troy ounces__ 3, 147 2, 262 
STODO so ceca a a cio short tons. .| 8 4, 405, 750 | 8 3, 230, 188 
Sulphuric acid (60? Baumé)®__._.........--.---_- do.... 137, 389 | ? 1, 163, 685 
TIPO! A cei esr do.... 10, 001 113, 484 
Miscellaneous !0___.......-..--.------------------.-----|------------ 7, 180, 275 
Total value, eliminating duplications.............|......-..... 96, 483, 558 
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Mineral production of Illinois, 1935—36 


MINERAL PRODUCTION 
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1 Value included under “Miscellaneous.” 
? Value not included in total value for State. 


1936 
Quantity Value 
12 (1 2 
3 4, 049, 318 | 3 $7, 056, 344 
—— M (1 4) 
126, 396 2 278, 996 
5 50, 926, 599 | 5 81, 444, 000 
2, 082, 516 | 2 13, 098, 787 
82, 056 1, 525, 606 
(1) (1) 
2, 991, 740 | ? 54, 583, 804 
294 27, 048 
144, 675 1, 057, 765 
18, 162 | 21,640, 843 
(6) (5) 
865, 000 433, 000 
2, 337, 000 134, 000 
(7) 
4,475,000 | 5,390,000 
9,4 15, 
12, 418, 495 6, 017, 468 
82, 483, 952 
14) 1 4) 
1, 780 1,379 
9,359, 170 7,295, 011 
140,857 | 2 1, 252, 219 
10, 981 138, 
EE 10, 426, 073 
AAA 121, 438, 969 


3 Exclusive of natural cement, value for which is included under “Miscellaneous.” 


4 Figures obtained through cooperation with Bureau of the Census. 
5 According to National Bituminous Coal Commission. 
6 No canvass. 


7 No ore milled in Northern Illinois; lead output of Southern Illinois is byproduet of fluorspar milling. 
8 Exclusive of unclassified stone, value for which is included under “Miscellaneous.” 


? From zinc smelting. 
1? Includes minerals indicated by ‘‘!’’, “3” and ‘‘8’’ above. 
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Mineral production of Indiana, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Briquets, fuel. ...------------------------- short tons__|____ eiue (1 2) (! 2) 
ERE A A EA barrels.. (1) (1) (1) (1) 
Products A Soe eta oe tet oe eels eels n esc 3 $4, 928, 742 |__.-.---...- 13 
ROW AAA AR short tons. - 66, 808 2 80, 911 49, 552 2 $73,759 
A A c TE do....| 15,754,214 | 23, 722, 000 |117, 822, 536 | * 26, 932, 000 
on EE do....| 3, 768, 480 |225, 484, 234 | 5,449,755 | 1 40,627, 036 
Fuller’s earth....._............------------------ do. 1 1 (1) 1 
NO A note tees long tons.. 2, 182, 798 |238, 809, 232 | 3,256,677 | 2 59, 067, 654 
Ps A ee ee short tons... 71, 883 442, 803 93, 370 559, 048 
Mineral paints, zinc and lead pigments. ......... do. (12) (13) (12) (1 2) 
Mineral water ---------------- gallons sold... (5) (5) (5) (5) 
Natural g8s.............................. M cubic feet..| 1,777,000 | 1,081,000 | 2,241,000 1, 355, 000 
A A AA short tons. . (1) (1 (1) 1) 
FOTO. sisas ets barrels... 777,000 880, 000 822, 000 1, 010, 000 
Rubbing stones and whetstones............ short tons. - (1) (5) 95 14, 401 
Sand and gravel_..__._..........------.-------.-- do....| 4,450,885 | 2,293,749 | 6,938, 235 3, 340, 781 
Sand-lime briek 0 ooo... thousands.. (1 3) 13 13 (13 
A AA A secs! short tons..| 91,826,830 | 93,024, 414 | 3, 510, 530 5, 876, 759 
Miscellaneous EE, a ia 7, 708, 268 |...........- 18, 018, 224 
Total value, eliminating duplications. A 42, 512, 613 |...--------- 55, 269, 958 


1 Value included under “Miscellaneous.” 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 According to National Bituminous Coal Commission. 

5 No canvass. 

6 Exclusive of unclassified stone, value for which is included under “Miscellaneous.” 
? Includes minerals indicated by “1” and “6” above. 


Mineral production of Iowa, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
coment A AALE RES E A AA EP A E barrels..| 3,203,301 | $5,072,098 | 4,407,624 | $6, 908, 225 
ay: 

PIOdUGS. as ci cis 1 2,006, 021 |............ 1 2, 131, 810 

EM short tons. . 3, 275 2 33, 547 4, 411 2 46, 023 
¡2 AA A A A kasa do....| 3,650,163 | 9,002,000 | 33,960,700 | 39, 940, 000 
IS .. long tons. - 2 4) 24 34 2 4) 
GY DSU. AAN short tons.. 230, 203 | 2,215,770 344, 221 3, 261, 388 
Iron, pig. long tons. . 5, 425 (1 4) Gu (2 4) 
Mineral waters. ___......_.-.-_--_-------.- gallons sold. . (5) (5) (5) (5) 
Ponti A AA ELA short tons... (4) (4) (*) (4) 
Sand and erävel -2-4-7-1 0....| 6,732,742 | 1,756,851 | 6, 293, 984 2, 048, 282 
e) CT EE do....| 1,840, 080 1, 645, 937 | 5 4,003, 550 | 6 3, 397, 356 
Miscellaneous EE, WEE 1, 714,363 |...........- 1, 762, 575 

Total value, eliminating duplications............]............ 21, 709,817 |... ` `: 28, 316, 117 


: e es obtained through cooperation with'Bureau'of the Census. 
alue not included in total value for State. 
i Mentee to National Bituminous Coal Commission. 
4 Value included under “Miscellaneous.” 
5 No canvass. 
5 Exclusive of sandstone, value for which is included under “Miscellaneous.” 
? Includes minerals indicated by “1” and ''*" above. 
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Mineral production of Kansas, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Asphalt (native). ............ 2... l.l ....- short tons... (1) (1) (1) (1) 
Cement... A A se Lu barrels. . | 2 2, 487,888 | ? $3,778,104 | ? 3, 568, 000 | ? $5, 550, 200 
Chats. o: porn m nya sos iu Se short tons. . (3 ) 3 (3) 3) 
Clay products... coe urls si a có CE Pete cc 4 1, 095, 227 
OB A A eee us short tons..| 2, 686,164 | 4,943,000 | 52, 944,028 | 5 5, 394, 000 
Lago AAA A ile Doe 92, 619 523, 188 
A A A do.... 10, 892 871, 360 11, 409 1, 049, 628 
Mineral paints, zinc and lead pigments. ..__-.-._-- do.... (1 6) (1 6) (1 6) 
Mineral waters....................-.....- gallons sold... (7) (7) (7) () 
Natural gas. ............................. M cubic feet 57, 125, 000 | 18, 153, 000 | 69, 178,000 | 23, 126, 000 
Natural gasoline............................... gallons..| 32, 507, 000 | 1,145, 000 | 37, 775, 000 1, 542, 000 
Ores (crude), etc.: 
INC obe pL LI ft i te short tons..| 1,562,700 (8) 2, 821, 900 (8) 
Ar A A do....| 1,337, 400 (8) 1, 822, 900 (8) 
Petrolenm...--.ol oot ume dro SSL. usu barrels..| 54, 843, 000 | 56,750, 000 | 58,317, 000 | 65, 900, 000 
e AAA c e ue Ld short tons. - 41, 111 , 349 , 057 117, 737 
AA E AA long tons. - (1) (1) 6, 902 l 
Sal tic ieee eee Saket OE esu short tons... 608,204 | 2,309,482 704, 164 2, 580, 166 
Sand and eravel do....| 1, 570, 975 666, 529 | 2,454,017 920, 730 
BIOHGL- D eebe do....|? 1, 852, 170 |° 1, 833, 763 | 4,934, 510 5, 747, 261 
lee do. 54, 110 | 4,761, 680 79, 017 7, 901, 700 
ASIA A 3, 086, 330 A 3, 074,770 
Total value, eliminating duplications.............|...........- 96, 905, 947 |..........-- 121, 723, 341 


t Value included under ‘‘ Miscellaneous.’’ 

2 Exclusive of natural cement, value for which is included under “Miscellaneous.” 

3 Figures not available. 

* Figures obtained through cooperation with Bureau of the Census. 

5 According to National Bituminous Coal Commission. 

6 Value not included in total value for State. 

7 No canvass. 

8 Not valued as ore; value of recoverable metal content included under the metals. 

* Exclusive of unclassified stone, value for which is included under “Miscellaneous.” 
10 Includes minerals indicated by "1", “2” and “9” above. 


Mineral production of Kentucky, 1935-36 


1935 1936 
Product |  Á A<2> 
Quantity Value Quantity Value 
Asphalt (native)__.....-.----.--------.---- short tons... (1) (1) (1) (1) 
a z a ee ed neas set barrels. - (1) (1) (1) (1) 
Clay: 
O A ME 2 $3, 884, 049 |............ 2 $5, 345, 302 
RAW inn ss SENE ER short tons. - 232, 797 3 781, 210 237, 3 858, 255 
9551 cnc A A n 0.-..| 40, 760, 939 , 956, 000 |147, 521, 950 4 77, 678, 000 
eege do...- 3 (13) 
ROGER Ge Salt scu s cocco ead do.... 68,679 | 1,017,451 80. 241 1, 409, 433 
[Iron z pipa s Z o debas long tons. - 213, 837 (1 3) 225, 214 
Load- A i ees Sec E RN short tons. - 132 10, 560 4, 600 
Én EE do.... (1) (1) (1) (1) 
Mineral waters. _...----.----------------- gallons sold. . (5) (5) (5) (5) 
Natural EE M cubic feet..| 39, 738, 000 | 17,730,000 | 43, 903, 000 | 19, 200, 000 
Natural gasoline___________ 2-22 2 c es. gallons..| 5,614, 000 287,000 | 6,009, 000 340, 000 
Ores (lead and nc) short tons. . (6) (6) (6) (6) 
Petroleum: 25e isso cese barrels..| 5,258,000 | 6,000,000 | 5, 633, 000 7, 240, 000 
Sand and eravel short tons. - 856, 381 ,569 | 1,272, 267 915, 664 
SONO oscar a do..--| 7 1, 956, 810 |? 1,709,330 | 2,836, 860 2, 396, 842 
AIDC A A II S do.... 127 11,176 238 
Miscellaneous 5. ooo ico 56 cdta stos cl to esskeesus 6, 755, 036 |...........- 8, 620, 875 
Total value, eliminating duplications. . ..........|............ 98, 486, 090 |...........- 116, 697, 776 


1 Value included under “Miscellaneous.” 

2 Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

4 According to National Bituminous Coal Commission. 

$ No canvass. 

$ Figures not available. 

7 Exclusive of sandstone, value for which is included under “Miscellaneous.” 
8 Includes minerals indicated by ‘‘!’’ and “7” above. 


189560—38——3 
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Mineral production of Louisiana, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 

Cement A A barrels... (1) (1) OI 1) 
Clay e DEE AA 2 $176, 352 |......-..-..-- 2 $246, 487 
TC A AN elec short tons. Dy. "x GD A AAA al EE 
Mineral waters------------------- gallons sold. (3) (3) (3) (3) 
Naturaleas M cubic feet..| 249, 450, 000 46, 468, 000 290, 151, 000 53, 641, 000 
Natural gasoline....................... gallons... 49, 732, 000 1, 871, 000 72, 687, 000 2, 945, 000 
Petroleum.......................- 2... barrels..| 50,330,000 49, 820, 000 80, 491, 000 85, 600, 000 
AAA A AA short tons. - 702, 990 2, 514, 896 918, 414 2, 436, 971 
Sand and eravel _---------------------- do.... 1, 359, 567 869, 140 2, 078, 546 1, 467, 690 
A DL u TL e SE do.... 1 (1) l 
O EE long tons. - 275, 747 4, 867, 988 333, 475 5, 980, 101 
Miscellaneous il 957, 334 |-------------- 1, 049, 964 

Total value, eliminating duplications....|............-- 107, 544, 710 |... 153, 367, 213 

1 Value included under ‘‘Miscellaneous.’’ 

? Figures obtained through cooperation with Bureau of the Census. 

3 No canvass. 

4 Includes minerals indicated by “*1” above. 
Mineral production of Maine, 1935-36 
1935 1936 
Product 
Quantity Value Quantity Value 

Comentaris ta EE E barrels. ` (1) (1) (1) (1) 
Clay: | 

e e t. uc u A A 2 $314, 313 |...........- (1 d 

EE short (ons (1 3) (13) (13) - (13 
Feldspar (crude)---------------------------- long Long ` 17, 103 99, 770 16, 302 $19, 265 
Gems and precious stones------------------------------ die 2) ee ree (4) ` 

FINO A oe A CMM: short tons.. (1) (1) (1) (1) 
MICA SOTAD ceca dcir sario do.... 70 980 (1) (1) 
Mineral waters__.____. gallons sold. - (5) (4) (4) (4) 

CAG mer short tons. - (1) (1) 1 (1) 
Sand and eravel 2 000000 00 2,326, 814 256,365 | 3,685, 991 335, 387 
Sale AA E PS 221. 799 |------------ 285, 701 
SOMO ida D LL short tons... § 151, 660 5 968, 675 5 203, 970 | 51,401, 234 
Miscellaneous AA eal E 697, 752 |..........-- 1, 309. 766 

Total value, eliminating duplieations 2, 559, 648 |...........- 3, 423, 343 


1 Value included under “Miscellaneous.” 

2 Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

* No canvass. 

5 Exclusive of unclassified stone, value for which is included under “Miscellaneous.” 
6 Includes minerals indicated by “1” and “5” above. 
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Mineral production of Maryland, 1935-36 


1936 
Product 
Quantity Value Quantity Value 
ASbeSLOS rr e he ek short tons. - (1) (1) (1) (1) 
Comento avia sarta odia barrels. - (1) (1) (1) (1) 
Clay: 
IA EA E 2 $2, 466, 470 |...........- 2 $3, 577, 593 
M. AAA TD A seas sae short tons.. 17, 048 3 94, 625 30, 416 3 119, 924 
e MC TETUR CN eat aa do-.--| 1,678,059 , 266, 000 | 11,703, 589 | 43,351, 000 
CORO Lonas ica eii a eo ee dias do.... 929, 617 (1 3) 1, 217, 039 
Feldspar (crude)........................-..- long tons. - (1) (1) (1) (1) 
E te se teense eru ei teresidssu troy ounces. It 668 23, 380 
ITO, Dd ini long tons. - 863, 861 (13) 1, 219, 852 (13) 
TANG PERTENECER short tons. - 39, 528 300, 021 50, 410 324, 209 
Marl, calcareouS.-.....-------------------------- do.... (1) (Ue) sas E 
Mineral vwaterg -------------------------- gallons sold... (8) (8) (6) en 
Ore (dry and siliceous) (gold and silver)... short tons--|------------ļ]------------ 1, 370 7) 
Potassium sSaltS. o ccoo do.... (1) (1) (1) (1) 
Sand and gravel. ll... do....| 1,483, 386 1, 434, 761 2, 200, 176 2, 056, 614 
Silica (quartz)---.-_- eee ehe cee eed do.... 405 6, 075 525 7, 155 
e usce eee E A ioc ise troy ounces--|------------|------------ 33 26 
A A E A (1) 
A A e ie poen short tons..| 8 623, 770 8 829, 915 | 81,423, 110 | 81,735, 306 
AAA A A do.... (1) (1) (1) 1 
Miscellaneous! u. uu o ul suu yl l cir rr leticia 18, 694, 318 |. __ - 91, 669, 981 
Total value, eliminating duplications.............|............ 10,035, 751 |............ 13, 294, 557 


1 Value included under “Miscellaneous.” 

2 Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

4 According to National Bituminous Coal Commission. 

5 Gold valued at $35 per ounce. 

6 No canvass. 

? Not valued as ore; value of recoverable metal content included under the metals. 
8 Exclusive of marble, value for which is included under “Miscellaneous.” 

9 Includes minerals indicated by ru" and “8” above. 


Mineral production of Massachusetts, 1935--86 


1935 1936 
Product 
Quantity Value Quantity Value 
GE Eege short tons- - (1 2) (1 2) (1 2) (1 2) 
ay: 
A EE 3 $883, 797 |------------ 3 $1, 172, 256 
A IA AA short tons. - 753 2 8, 868 1, 344 2 12, 570 
ap. M METRE ACER. do....| 1,006, 115 | 2 6,048, 544 | 1,108,219 | 26,766, 722 
A A o STE AI AA l l 
OK long tons. - (1 2) (1 2) (12) (1 2) 
DING AAA AA short tons. - 67, 969 642, 755 92, 625 839, 948 
Mineral waterg .------------------------ gallons sold. - (4) (4) (4) (4) 
| Ea | ee SN ee short tons. - (1) (1) (1) (1) 
Sand and eravel _._------------------------------ do....| 1,876, 660 831, 103 2, 734, 346 1, 133, 006 
Sand and sandstone (finely ground).............. do...- 995 5, 723 543 3, 324 
Sand-lime brick...........................- thousands. - (13) (13) (13) (13) 
SAR o a (o PENISE E EN A E A A E short tons..| 1,849,180 | 3,213,669 | 52, 420,420 | 54,608,010 
Miscellaneous 6_________ 6c cease cec uc e rac reroccaens|oc m ana 521, 546 |...........- 897, 993 
Total value, eliminating duplieations.............|...........- 5, 650, 148 |...........- 7, 911, 371 


1 Value included under “Miscellaneous.” 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 No canvass. 

s Exclusive of sandstone, value for which is included under “Miscellaneous.” 
6 Includes minerals indicated by “1” and *'5” above. 
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Mineral production of Michigan, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Briquets, fuel.............................. short tons__|____ A 12 1 2) 
Bromine << 254522 ous cea pounds... (1) (1) 12, 421,677 | $2, 498, 545 
Calcium chloride ------------------- short tons.. (1) (1) 1 (1) 
omen ADM Roe DOT NE els..| 4,325,134 | $5,971,720 | 7,960,821 | 10,482,835 
ay: 
Products. ............... "MEN Pes NORIS Dt A 3 5, 946, 002 
OW ost c eran EE short Long (1 2) (1 2) (1 2) 1 2) 
8151: ME do.... 628, 384 | 2,017,000 4 626, 145 | * 2,118,000 
COR Cio Sm Duero zu SSS u ia S iL E da do....| 2,482,302 |?14,125,590 | 2,293,653 | ? 13, 738, 700 
CODDOP ee pounds..| 64, 108,689 | 5,321,021 | 95, 968, 019 8, 829, 058 
Gems and precious stones. .......... 2.22 2L Lc LL ac |- ----------- 2 MN VE 5 
(pum NOD AR Mes el SIA eg short tons. . 342, 989 | 3,315, 222 496, 611 4, 748, 950 
ron: 
re— 
Sold to furnaces. .................... long tons..| 7,235,698 | 20,788, 153 | 10, 491,270 | 30,721,075 
Sold for paint. ..........................- do.... 401 1 897 1 
Pig AAA A do.... 781, 458 |? 12, 225, 499 873,341 | ? 13, 585, 519 
L8. tocco ec LLL e Le short tons... 35, 401 260, 097 40, 090 286, 348 
CET IA pounds..| 4,241, 218 (1) 3, 903, 312 (1) 
Magnesium salts (natural): 
CGarbonate O EE, A (1) (1) 
Chloride: «o. suu ota dore d usas do.... (1) (1) (1) (1) 
O AA Eco pA sa. sss do.... (1) (1) (1) (1) 
Manganiferous ore. --.---------------------- long tons. . 5, 402 16, 140 9, 627 29,775 
EIN short tons.. (1) (1) (1) 
Mineral waters. __.......----------------- allons sold... (5) (5) (5) (5) 
Natural gaS. ............. L2... Ll lll... cubic feet..| 4,203,000 | 1,973,000 | 7,167,000 3, 549, 000 
Natural ghsoline.__............-.-------------- gallons..| 1,850,000 71,000 | 2,015,000 106, 000 
Ores (crude), etc.: 
ee A ciet ru oe short tons..| 1,376,803 (0) 3, 225, 600 (6) 
A A A do.... 5, 000 10, 997 5, 489 40, 295 
Io AA A barrels..| 15, 776,000 |16,350,000 | 11,928,000 | 15, 950, 000 
Spi n DEN E NUN E short tons..| 2,128, 171 | 5,337,536 , 354, 282 5, 882, 718 
Sand and ergovel .------------------------------- do....|. 6,591,748 | 2,794,031 | 10, 862, 851 4, 310, 031 
Sand-lime brick...........................- thousands.. 3 10, 684 3 91, 409 3 25, 191 3 226, 651 
UN AAA A A troy ounces.. 4, 219 2082. AA, ARA 
0 AA IA short tons..|? 8, 230, 930 |? 4,315, 462 | 10, 690, 410 5, 391, 789 
Miscellaneous 8.............. Lc LLL ccc c ccc ccc ccc lc 8, 513,965 |...........- 3, 964, 879 
Total value, eliminating duplications.............|...........- 77, 149, 256 |...........- 105, 078, 046 


1 Value included under “Miscellaneous.” 
2 Value not included in total value for State. 


3 Figures obtained through cooperation with Bureau of the Census. 
4 According to National Bituminous Coal Commission. 


$ No canvass. 


6 Not valued as ore; value of recoverable metal content included under the metals. 
? Exclusive of sandstone, value for which is included under “Miscellaneous.” 


s Includes minerals indicated by "uf and **?* above. 
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Mineral production of Minnesota, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Briquets, fuel- ...-------------------------- short tons.. (12) (1 2) (1 2) (1 2) 
Comentaris ecce sas barrels. - (1) (1) (1) (1) 
Clay 
rr AA A uii lnc lecce DS 3 AND AA 3 $1, 410, 807 
RAW as cp ie e io Sa short tons.. 3, 220 2 $7, 594 , 579 ] 
CORO A A a do.... 430, 082 (1 2) 521, 518 | 2 4,120,984 
Flint lining for tube mills........................ do.... (1) (!) (1) (1) 
Gems and precious stonesg -----------------------------|------------ (0. Jie (4) 
Iron: 
Ore— 
Sold to furnaces..................... long tons..| 20, 035, 653 | 50, 260, 668 | 32,938,883 | 83, 523, 720 
Sold for paint---------------------------- do.... 1, 250 (1) 1, 903 l 
P Ip ajusta Lo M Ee AN do.... (1 2) (1 3) 101, 475 (1 2) 
AO MC AS short tons... (!) l l (!) 
Manganiferous ore. ........................- long tons... 497,304 | 1,199, 358 888, 521 (1) 
Marl, calcareous- -------------------------- short tons... 2, 600 1, 900 l (1) 
Mineral waterg gallons sold. . (4) (4) (4) (4) 
AA PM ME PUE short tons. - (1) (1) (1) (1) 
Pebbles for grinding............................- do.... (!) (1) (1) (1) 
Sand and gravel. ................................ do....| 6,166,064 | 2,169,332 | 7,342, 987 2, 692, 223 
Sand-lime brick...........................- thousands. . (1 3) (1 3) (13 (1 3) 
A A ie Lr short tons. . 529,670 | 1,123,061 982, 690 2, 526, 869 
Miscellaneous stos corista son VE , 246, 508 |...........- , 802, 820 
Total value, eliminating duplications.............|...........- 57, 313, 256 |...........- 94, 923, 628 


! Value included under “Miscellaneous.” 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 

5 Includes minerals indicated by “1” above. 


Mineral production of Mississippi, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 

Cla 

Si AAA A 1 $450, 505 |_-..-------- 12 

BROW A II short tons._.|__ A A (2 3) (2 3) 
Mineral waters EE gallons sold. . (4) (4) (‘) (4) 
Natural gaS------------------------------ M cubic feet..| 9,643,000 | 2,259,000 | 11,821,000 | $2, 646, 000 
Petro Mica E emm RES a barrels. . 2, 000 LOOO ERE ut 
Sand and gravel...........................- short tons. - 924, 406 381,799 | 1,136,841 549, 794 
A EE do.... (2) 2 (2) 2 
EC ME e E ds ll do ada BUD: AA 697, 689 

Total value, eliminating duplieations.............|............ 3, 092, 609 |............ 3, 831, 784 


1 Figures obtained through cooperation with Bureau of the Census. 
2 Value included under “Miscellaneous.” 

3 Value not included in total value for State. 

4 No canvass. 
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Mineral production of Missouri, 1935-36 


Ki 


1935 1936 
Product 
Quantity Value Quantity Value 
Asphalt (native). .------------------------- short tons. - (1) (1) (1) (1) 
A A do...- 131, 921 $727, 888 160, 866 $1, 008, 528 
Briquets, fuel... al us ce usus sess do.... (13 (13) 13) 12) 
ON Th EE barrels..| 3,291,332 | 4,940,713 | 4,632, 191 7, 134, 240 
cna EE a e o mes short tons..| 1, 496, 700 243, 250 | 2, 784, 800 485, 000 
ay: 
eenig EE tees ene Ec E Ec 3 7, 443, 931 |...........- 3 10, 795, 047 
BW A A A short tons. - 268, 358 | ? 1, 006, 862 472,246 | 21,336, 382 

E A A OS do....| 3,645,996 | 6,924,000 | 1 3, 984, 999 | 47, 559, 000 
EEN do.---| (3) 13) 12 13 
A o. usu A ea eee pounds.. 67, 660 5, 616 382, 000 35, 144 
Iron ore— 

Sold to furnaces long tons. - 2, 069 8, 764 2, 933 16, 566 

Sold for paint....... ere (O s; AA AAA 837 l 
E EE short Long. 97,493 | 7,799, 440 110, 428 | 10, 159, 376 
E EE do.... 312,462 | 1,759,918 379, 354 2, 047, 189 
Mineral paints, zinc and lead pigments. ......... do.... (1 2) (1 3) (1 2) 12 
Mineral waterg gallons sold.. (5) (5 (5) (5) 
Natural pas... pee hese ct ete ness M cubic feet. . 609, 000 282, 000 399, 000 196, 000 
Ores (crude), etc.: 

Tead MAA A MC LAS short tons..| 3,083, 700 (6) 3, 420, 600 (8 

DANG c A A eee E Desa 367, 800 (6) , 700 6) 

AD OAC A enu do.... 185, 100 (9) 460, 700 (6) 
PetroleumMm------------------------------------- barrels. . 45, 000 40, 000 40, 000 35, 000 
PUES... heo cec cuui Oc D Lec ne cuu Ee long tons. - 24, 883 77, 263 27, 293 71, 660 
Sand and eravel short tons..| 3,109,104 | 1,889,787 | 4,074, 565 2, 402, 304 
Sand and sandstone (finely ground).............. GO BEN at EE (1) 1 
Sand-lime brick--__------------------------ thousands. .|............].........-.- (13) (13) 
Silica (quartz)------------------------------ short tons. . (1) A GE WEE 
SIVO ee MEE troy ounces. - 110, 551 79, 459 163, 720 126, 801 
EENEG short tons..| 2,263,350 | 2,695,352 | 7 3, 443, 980 | ? 4, 142, 950 
Nd e sort A te do.... l (1) (1) (1) 
Mi EE do.... 7, 263 639, 144 18, 709 1, 870, 900 
Müiscellatie0ds cocos ir e ltz 1, 444, 849 |...........- 1, 928, 023 

Total value, eliminating duplications.............|.-.........- 35, 800, 213 |...........- 48, 383, 540 


1 Value included under “Miscellaneous.” 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 According to National Bituminous Coal Commission. 

5 No canvass. 

6 Not valued as ore; value of recoverable metal content included under the metals. 

7 Exclusive of unclassified stone, value for which is included under “Miscellaneous.” 
8 Includes minerals indicated by “1” and “7” above. 


STATISTICAL SUMMARY OF 


Mineral production of Montana, 1935-36 


MINERAL PRODUCTION 


1935 1936 
Product 
Quantity Value Quantity Value 
Arsenious oxide. ................... short tons. - 8, 154 $320, 148 " (1) 
AsbestoS--------------------------------- do.... 94 2, 1) (1) 
ement Rat E E A E NEEE barrels. - (!) (1) (1) (1) 
a 
AI PR A A 2 $256, 900 
BW AAA er DE LU RE E short tons. - 11, 344 3 11, 201 1 3) 13 
A AA AN MEME MASON do.... 2, 758, 906 4, 146, 000 4 2, 988, 524 4 4, 437, 000 
NN O AS pounds..| 154, 957, 470 12, 301, 470 219, 088, 000 20, 156, 096 
Ge and precious stones. ll | (4) Le 5 
EE troy ounces. - 151, 088 5, A 081 180, 209 6, 307, 322 
Graphis, crystalline------------------ pounds- - i (1) (1) (1) 
GyYDSsulliic..2s2ccelsicosecsaceue short tons. . 1) l (1) (1) 
TORO A A ee do..-- 15, 589 1, 247, 101 19, 059 1, 753, 428 
¡AA A do.... 1 10, 962 75, 867 
Manganese ote long tons. - 10, 823 340, 002 16, 456 487, 419 
Manganiferous oe -------------------- do.... 6, 818 32, 077 20, 307 86, 037 
Micaceous minerals (vermiculite) . short tons. - 6, 868 85, 920 a (1) 
Mineral waters. .................. gallons sold. - (5) (5) 5) (5) 
Natural gas.............-......-- M cubic feet..| 19,870,000 5, 587, 000 23, 003, 000 6, 217, 000 
Natural gasoline. ..................... gallons. - 1, 739, 000 151, 000 2, 071, 000 100, 000 
Ores (crude), etc.: 
Bee Jo E DCN short tons. - 1, 259, 892 (7) 2, 429, 529 (7) 
Dry and siliceous (gold and silver)...do.... 554, 853 (7) 798, 554 (7) 
e pete ig eae No do.--- 9, 085 (7) 4, 036 (7) 
Lead-copper.....-.....--..-.-.._---- do.... 308 r AA cs cess 
A A Le ee Lr do.... 123, 441 (7) 93, 902 VM 
Zine-lead - ooo do.... 464, 534 (7) 527, 095 7) 
IA 2... barrels. - , 603, 6, 150, 000 5, 868, 000 7, 700, 000 
Phosphate rock. ` long tons. - 27, 497 73, 701 36, 022 76, 066 
le 4210 eege do.... 1) 1) (1) (1) 
Sand and eravel short tons. - 7, 692, 457 2, 830, 095 5, 318, 312 1, 699, 775 
JN EA troy ounces. - 9, 322, 951 6, 700, 871 11, 600, 563 8, 984, 636 
SONO. tati laa sua short tons. - 193, 430 190, 382 357, 140 276, 938 
Tungsten ore (60-percent concentrates). . do. Il ) 1) 
AAA AS EFC al mes SE: do.... 54, 781 4, 820, 705 49, 717 4, 971, 700 
Miscellaneous 9... ec c os eh ee eas peces Eus 1, 269, 500 |-------------- 2, 004, 715 
Total value, eliminating dupliecations.....|.............. 52, 096, 553 |-------------- 65, 586, 710 
1 Value included under “Miscellaneous.” 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 According to National Bituminous Coal Commission. 
5 No canvass. 
6 Gold valued at $35 per ounce. 
? Not valued as ore; value of recoverable metal content included under the metals. 
8 Exclusive of sandstone, value for which is included under “Miscellaneous.” 
9 Includes minerals indicated by “*”” and “5” above. 
Mineral production of Nebraska, 1935—36 
1935 1936 
Product 
Quantity Value Quantity Value 
Briquets, fuel- ----------------------------- short tons- (1 2) (1 2) (1 2) (1 2) 
A A E barrels... (1) (1) (1) (1) 
Clay: 
o ARA AE A O .. AS 3 $405, 829 
OW AA u az. ss short tons... 10, 303 2 $21, 762 8, 278 2 10, 535 
Mineral waters..-.-..-------------------- gallons sold. - ) (4) (4) (4) 
MA A short (ons (1) (1) (1) (1) 
Sandandgravel___..._...... esc do....| 2,028,637 854,412 | 1,971, 986 751, 178 
CONG sc che ht ERE ee ue do.... 203, 210 294, 805 259, 390 388, 800 
Miscellaneous 5. ........ 2.22 222 cL LLL LLL LLL LL s.c. | eee 2, 105, 574 |............ 2, 319, , 162 
Total value, eliminating duplications. ...........|..........-- 3, 228, 856 |... ......-- 3, 847,052 052 


1 Value included under “Miscellaneous.” 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 

3 Includes minerals indicated by “'1”* above. 
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Mineral production of Nevada, 1935-36 


1935 1936 
Product — = === x 
Quantity Value Quantity Value 
Antimony Ore cuicos nia short tons... 14 (1) 80 (1) 
A A bese ee do.... (1) (1) (1) (1) 
Clay: 
A A EEN E O PEA APA 
pct AAA A A etek ala short tons... 650 3 $3,896 AAA AA 
CODDOP eege pounds..| 74, 266,000 | 6, 164,078 |141, 392, 000 | $13, 008, 064 
Di 2242s. oS A short Long 1 0 249 6, 866 
Feldspar (erude). long tons... (1) O A WEE 
FluorsSpar ees short tons. - 1, 040 (1) 2, 126 (1) 
Fuller's earth... do.... (1) (1) (1) (1 
Gems and precious stones._._.....-..-..---------------|--.-----.--- C EE EE (4 
EA ee ee d troy ounces.. 188,031 | 6,581, 085 286,370 | 10, 022, 950 
Graphite, amorphous. ..................... short tons. - 1 1 1 (1) 
GYPSUM eoo o eec EUER A do.... 106, 894 (1) 167, 342 (1) 
EENEG long TONS sc) AMAN EE 340 (1) 
rto O ate eae A ec ET sas ss short tons.. 12, 676 1, 014, 080 10, 712 985, 504 
GLEN NS do.... (1) (I (1) (1) 
Magnesium hydrate (natural) (brucite).......... Le AA AA op (1) (1) 
Marl, calcareous- -------------------------------- SA A E (5) (1) 
Mercury AAA AA flasks (76 pounds).- 190 13, 678 211 16, 863 
Mineral waters........--.-----.---------- gallons sold. - (4) (4) (4) (4) 
Molybdenum................................- pounds.. HI (1) (1) (1) 
Ores (crude), ete.: 
o ool heces enc u ss short tons..| 2,904,641 (6) 4, 668, 590 (6) 
Dry and siliceous (gold and silver)..........- 0....| 1,263,751 (8) 1, 725, 498 (6) 

AI TA EE 0...- , d (8) 5, 247 (8) 
Lead-copper.-.-... .. eee oe mecs do.... 135 (6) 75 (6) 
(A ull L easter eo a eS do.... 194, 798 (6) 164, 728 (6) 

Platin... oun ec REA uoc ge troy ounces.. 2 DD. AA eel use zoo 
A AN SOR asna Ree A short Long (1) QM SOON. WEE 
Sand and eravel l.l... do....| 1,434,078 667,794 | 1,863,678 693, 105 
Silver AAA A cg tie troy ounces..| 4,393, 426 3, 157, 775 5, 068, T86 3, 925, 775 
Sodium sulphate from natural sources...... short tons... 214 1, 915 l 1 
BLODO ere do....| 1,093, 240 491, 050 521, 760 304, 668 
Tungsten ore (60-percent concentrates)........... do.... 1, 219 (1) 1, 631 l 
Vanadium ores. -.-------------------------------- dO- au i ieee eons) cease see ed 147 (1) 
LADO aa a o Hm do.... 15,536 | 1,367,168 13, 477 1, 347, 700 
Miscellaneous "....... 1. l.c. cl c eucuusoocaceemocscescac| omen run 1, 529, 061 |............ 2, 381, 634 
Total value, eliminating duplications.............|............ 20, 987, 749 |...........- 32, 693, 129 


1 Value included under “Miscellaneous.” 

2 Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

! No canvass. 

5 Gold valued at $35 per ounce. 

6 Not valued as ore; value of recoverable metal content included under the metals. 
? Includes minerals indicated by “1” above. 


Mineral production of New Hampshire, 1935-36 


1935 1936 
Product Se A A 
Quantity Value Quantity Value 
Clay et EEN seeneicaut acc 1 $202, 051 |...........- 1 $324, 155 
Feldspar (crude)...........................- long tons.. 15, 490 115, 089 26, 494 157, 729 
Fluorspar. 5 mco Ee short tons. - 12 (2) 257 2 
Garnet, abrasive eege Ho err do.... (2) (2) (2) (2) 
Mica: 
SCAN zs z ecu A UE ELLE do.... 304 5, 335 250 3, 610 
xl eeh c m pounds.. 131, 586 13, 727 285, 822 22, 920 
Mineral waterg -.------------------------ gallons sold... (3) (3) 3 (3) 
A d NOME: short tons. - (2) (2) (2) (2) 
Sand and gravel._....._.-_.------..-----------.-- do....| 1,675, 569 153, 704 | 2, 509, 255 264, 117 
Boevthestoneg Ll ll lll o dO-J- ue ccs c cs esce (2) 2 
le E E A do.... 33, 050 188, 016 81, 660 374, 401 
Miscellaneous 4. 2202. Stock cence ee leet 16, 066 |............ 35, 123 
Total value, eliminating duplications. ...........|].......-..... 693, 988 |...........- 1, 182, 055 


1 Figures obtained through cooperation with Bureau of the Census. 
2 Value included under “Miscellaneous.” 

¿ No canvass. 

d Includes minerals indicated by **2” above. 
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Mineral production of New Jersey, 1935-36 


1935 1936 
Product — V 
Quantity Value Quantity Value 
coon Pe A Ee ee ECN barrels... (1) (1) (1) (1) 
ay 

EI CA EE 2$13, 372, 926 |............ 2 $18, 311, 062 

ROW MEMO Hr P CNN short tons... 79, 063 3 379, 408 99, 250 3 532, 117 
COB suce uec uU Le EM E iS ed 0 22 917, 117 (13) 1, 007, 500 13 
Dio EES do.... (1) (!) (1) (1) 
Ferro-alloys................................- long tons. - (13) (13) (13) (1 3) 
Fuller's earth.................---.-..------- short tons. - (1) (1) (1) (1) 
EECHELEN long tons... 82, 714 346, 285 194, 295 (1) 
Bir AA re ecce ee LL LEAL short tons.. 5, 515 42, 161 14, 658 99, 891 
Manganiferous residuum.................... long tons.. 113, 997 (1) 124, 288 (2 
Marl, greensand............................ short tons... 7, 589 219, 749 8, 368 177,835 
Mineral paints, zinc and lead pigments.......... do.... (13) (13) (13) (13) 
Mineral waters..........................- gallons sold... (4) (4) (4) (4) 
Ore (QING) RE short tons.. 476, 608 (5) 526, 233 (5) 
uo Mp TUE o_--- 9, 762 55, 340 1 (1) 
Sand and grave. do....| 2,573,732 | 1,960,986 | 3,742, 908 2, 904, 609 
Sand and sandstone (finely ground).............. 0...- , 097 308, 170 ; 363, 323 
Band-lime brick ....................-...... thousands (13) 11 (1 2) (1 2) 
Silica (quartz)------------------------------ short (ons (1) (1) (1) 1 
JA EE do....|91,242,000 | $ 1, 516,372 | 2,089, 960 2, 608, 859 
A PEE ates! do.... » E NE ep, Dt a VU 
"Ard NERO FECE MPO do.... 85,708 | 9,404, 881 89, 883 9, 868, 010 
Miscellaneous 8...2- e ccoeoclc oe EEN 7,291,959 |............ 9, 745, 174 

Total value, eliminating duplieations.............|............ 28, 514, 673 |............ 37, 405, 369 


1 Value included under ‘‘Miscellaneous.’’ 

2 Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

4 No canvass. 

5 Not valued as ore; value of recoverable metal content included under the metal. 

6 Exclusive of sandstone, value for which is included under “Miscellaneous.” 

? Value dde for zinc in New Jersey is estimated smelting value of recoverable zinc content of ore after 
freight, haulage, smelting, and manufacturing charges are added 

8 Includes minerals indicated by “1” and ''*" above. 
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Mineral production of New Mexico, 1935-36 
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1935 
Product 
Quantity Value 
apo HERE eege short Long - (1) (1) 
ay 
Products. ist a la uir 1 2) 
A A As Se ees ic short tons.. 1, 760 3 $5, 677 
COG AM E E O iT do....|] 1,388, 877 , 681, 
Bin ut EE pounds..| 4,505, 000 373, 915 
PI ee short Long 2, 726 (1) 
Gems and precious stones. -----------------------------]------------ 5) 
Gold DE troy ounces.- 33, 435 | 1,170, 225 
TRON OI: A ec E e long tons..|............|.....-...-.- 
TAG oe eae Lam EE short tons. - 7, 289 583, 120 
¡AA AP do...- (1) (1) 
Manganiferous ore ------------------------ long tons..|............].......-.-.- 
Mica: 
DCPAD Mo I A EREA short tons -- 1, 820 21, 635 
SNCS AMD unds.. (1) (1) 
Mineral waters........................... gallons sold. - (5) (5) 
Molybdenum................................. pounds. - (1) (1) 
Natural gas-.---------------------------- M cubic feet..| 27, 931, 000 | 4,292, 000 
Natural gasoline............................... gallons..| 19, 563, 000 99, 
Ores (crude), etc.: 
PPr A A eco: short tons. - 3, 275 (7) 
Dry and siliceous (gold and silver)... do...- 79, 696 (7) 
Vea WE o---- 493 (?) 
Lond-copDer. 2 .. . . . . ss eee do...- 277 (7) 
VA ORE do.... 94, 715 Q) 
KA 2:12 ul uuu uQ al 05595 5022s do---- 262, 343 (7) 
Zinc-lead-copper............................- "reet DENEN MH S 
Petroleum... oshonobi Deci une due ie Su ts barrels..| 20, 483, 000 | 16, 060, 000 
Potassium salts. .........................--. short tons. - (1) (1) 
IQ IC. RERO ANDERE 00: A cene 
el | | AAA A EE oe Mier Sener DES: do.... O) (1) 
Sane andgravel._______....... ... . ass do---- 156, 081 104, 113 
ee troy ounces..| 1,001,902 763, 242 
Stone Ee ee short (ons | 8 1, 171, 800 8 890, 490 
Tungsten ore (60-percent concentrates) ---------- 02224 A CAS 
LIO cos ase do.... 22,126 | 1,947,088 
Miscellaneous rum c — PR PA 2, 916, 534 
Total value, eliminating duplications. .............|...........- 33, 502, 362 


: ed included under “Miscellaneous.” 
3 Value not included in total value for State. 

* According to National Bituminous Coal Commission. 
5 No canvass. 

6 Gold valued at $35 per ounce. 


obtained through cooperation with Bureau of the Census. 


1936 
Quantity Value 
(1) (1) 
Ge 2 $151, 568 
25, 468 3 88, 1 
11,596,775 | 44,325, 000 
6, 332, 000 582, 
2, 045 (1) 
aa (5) 
33, 037 1, 156, 295 
17, 550 (1) 
6, 626 609, 592 
(1) (1) 
170 (1) 
(1) (1) 
(1) (1) 
(5) 6 
(1) 1) 
33, 928, 000 5, 489, 000 
28, 921, 000 999, 
31, 056 (7) 
122, 096 (7) 
450 (7) 
950 (7) 
287, 460 (?) 
72, 954 (7) 
27, 223,000 | 22, 930, 000 
(1) (1) 
(1) (1) 
(1) () 
2, 062, 411 1, 575, 797 
1, 163, 255 900, 
1, 078, 570 862, 059 
(1) (1) 
20, 668 2, 066, 800 
REANO A MER 4 209, 493 
Ule Eg RACE 45, 858, 089 


? Not valued as ore; value of recoverable metal content included under the metals. 
8 Exclusive of sandstone, value for which is included under “Miscellaneous.” 


9 Includes minerals indicated by oi" and är" above. 


STATISTICAL SUMMARY OF 


MINERAL PRODUCTION 
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Mineral production of New York, 1935-36 
1935 
Product 
Quantity Value 
ALUMINUM. sirenita pounds.. 12 (1 2) 
Comentaris e ias barrels..| 3 4, 240, 461 |3$6, 612, 399 

A A AA 4 7, 063, 916 

RAW sta a short tons. . 4, 144 5, 508 
D) Gere ESE ee secs ee do....| 4,099, 242 |224, 617, 112 
Diatomiito -sesiune seais do.... (1) (1) 
¡A A uu D ec ie e usi do.... 176 1, 606 
Feldspar (erude). long tons.. 5, 468 39, 904 
Ferro-alloy8. us uz l uuu ee heec us do.... 137, 632 |212, 086, 368 
Garnet, abrasive. -.------------------------- short tons.. ) 1 
Graphite, artificial........................... pounds.. 12 12 
TY PSU BEE short tons. _ 485,792 | 5,377, 587 
Iron: 

e— 
Sold to furnaces. .................... long tons. _ 309, 628 | 1,184,776 
Sold for paint...........................- do.... l (1) 

J | usa esp s s n S RA ON do....| 1,479,921 |223, 603, 728 
¡E A eee ee Eee epee short tons... 1 (1) 
AA A UNA NS do.... 59, 110 462, 363 
A AAA read di CL 4, 64 
Mineral water --_----------------------- gallons sold ` (5) (5) 
Natural güs.....—-2:. 2.22: 0:25 cc M cubic feet. .| 8,288,000 | 5,909,000 
Natural gasoline............................... gallons. . 21, 000 2, 
Ores (crude), etc.: 

Moscas ctas SChort TONS... 80, 731 (6) 
IAS EA A cise ass do.... 214, 448 (6) 
Poal l.c EE do.... 10, 408 30, 688 
Petroleum... c curia rodri barrels..| 4,236,000 | 9,080,000 

ENER ee long tons.. 48, 905 (1) 
Dalton o da short tons..| 1,927, 822 5, 331, 133 
Sand and gravel..__......-.---..---------------- do....| 10,774,096 | 5,617,572 
Sand-lime brick...........................- thousands.. (1 4) (1 4) 
Silica (quartz). .--------------------------- short tons.. (1) (1) 
UV GPs conosco cda os dida troy ounces.. 21, 750 15, 633 
E A A AI. RR 282, 900 
SONO oca a a a as short tons..| 7 7,732,550 | ? 7, 420, 225 
Tal esti es hae ee IA oe do.... 69, 125 817, 002 
E TEEN do.... 23,720 | 2,087, 360 
Miscellaneous MAMMA A EEN 12, 431, 800 
Total value, eliminating duplications. ...........|...-.-.....-.- 58, 408, 909 


1 Value included under “Miscellaneous.” 
2 Value not included in total value for State. 


1936 
Quantity Value 
(1 2) (1 2) 
3 5, 651, 412 | 3 $8, 794, 448 
Yu ates See 4 3, 882, 646 
3, 940 2 25, 393 
4, pm 921 | 2 28, 566, 271 
1 1 
325 ; 
(1) l 
187, 016 | 2 16, 346, 231 
(1) (1) 
(1 2) 1 2) 
609, 204 6, 585, 277 
801, 236 (1) 
(1) (1) 
2, 216, 751 | 2 35, 181, 959 
(1) (1) 
68, 068 527, 009 
aa a 5, 458 
(5) (5) 
12, 431,000 | 8, 645, 000 
22, 2, 
92, 749 (6) 
284, 702 (8) 
11, 25, 888 
4, 663, 000 11, 380, 000 
62, 53 (1) 
2, 021, 983 5, 609, 932 
11, 829, 226 6, 625, 507 
(1 4) 1 4) 
(1) (1) 
18, 251 14, 135 
ee 347, 530 
9, 411, 430 10, 033, 309 
85, 429 1, 043, 232 
26, 941 2, 694, 100 
OUR 26, 715, 538 
BEE 76, 224, 969 


3 Exclusive of natural cement, value for which is included under “Miscellaneous,” 
4 Figures obtained through cooperation with Bureau of the Census. 


5 No canvass. 


6 Not valued as ore; value of recoverable metal content included under the metals, 
? Exclusive of unclassified stone, value for which is included under “Miscellaneous.” 


5 Includes minerals indicated by ou", “3” and '*" above. 


34 MINERALS YEARBOOK, 1938 


Mineral production of North Carolina, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
RK e u... u l. ssl os side pounds.. (1 2) (1 3) (! 2) (12) 
ASD6SL08 co accediendo short tons..|............]...........- n T 
EELER, deet pounds... (1) (1) 1) 1) 
Clay: 
El AAA A e (3). PA 3 $3, 116, 682 
Rav cor catas ciedad um Di e n short tons. - 8,312 | 2 $119, 272 8, 832 2 126, 703 
COB WEE do.... 1 Dp AAA EE 
A A oe eects pounds... 1) 1) (1) (1) 
Feldspar (crude)............................ long tons. - 82, 499 482, 729 102, 393 591, 053 
Garnet, abrasive. .------------------------- short tons..|............|.-...-......- (1) 1) 
Gems and precious SLONCS AAA MA O s n Sm 4) 
Gold AA DL ee ee troy ounces.. 2, 176 76, 145 2, 037 71, 301 
Iron 010... 0 22 o2: A A long tons. - 54 (1) 57 225 
CHE short tons. - (8) (6) d (6) 
A necis e uM ERE e SA E SEM E l 6 
Line EE do.... (1) (1) (1) 1) 
Mica 
BCPA A e Lr cL LU St E S. do.... 11, 831 153, 553 10, 840 131, 138 
A A A sed pounds. - 512, 590 77, 598 730, 446 119, 653 
Micaceous minerals (vermiculite)..........- short tons. - (6) (6) (1) (1) 
KE TEE sad td DeC NET NEUES 
Mineral waters..........................- gallons sold. - (4) 4) (4) (4) 
Ores (crude): 
EENEG short tons. - 26, 867 (^ 19, 148 6 
Dry and siliceous (gold and silver)........... do.... 10, 620 7 12, 457 7) 
Sandandgravel____..... .. ee do.... 815, 580 310, 201 1, 515, 829 528, 499 
Silica (QUATiZz)-¿cocósopusonónesoco orcas do.... (1) (1) 1, 005 11, 398 
sio AE Ec ROS troy ounces. - 7, 584 5, 451 5, 575 4, 318 
Stone PAR EE short tons..| 1,123,240 | 1,536,192 | 2,724, 140 3, 397, 707 
Tales ess ect See ro a de ent do.... 20, 913 220, 074 27,877 280, 026 
Miscellaneous 5... casos mes c eene tende stos E 7, 461, 616 |............ 9, 515, 064 
Total value, eliminating duplications.............|.-.........- 6, 774, 649 |............ 9, 865, 064 
1 Value included under “Miscellaneous.” 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
! No canvass. 
5 Gold valued at $35 per ounce. 
5 Figures not available 
? Not valued as ore; value of recoverable metal content included under the metals. 
8 Includes minerals indicated by “1” above. 
Mineral production of North Dakota, 1935—36 
1935 1036 
Product 
Quantity Value Quantity Value 
Briquets, fuel. .-~-------------------------- short tons... (1 3) (1 3) (1 2) (1 2) 
Clay: 

e ent ae saeco teeta AAA OI cece 3 $152, 781 
Ee Se short tons... (1 2) (1 2) (1 2) (1 2) 
O08) —— —— —— ——— do....| 1,955,510 | $2,395,000 | 2,215, 335 2, 534, 000 

Mineral waters. -.------------------------ gallons sold. - (4) 4 4 4 

Sand and gravel...........................- short tons. . 934, 387 53,810 | 1,848, 463 215, 630 

A A A do.... (1) to NONE: AA: OA 

Miscellaneous EE, AA 250, 145 |............ 182, 900 
Total value, eliminating dupliceations 2, 543, 910 |..........-- 2, 902, 411 


1 Value included under “Misce!laneous.”” 

? Value not included in tota! value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 

5 Includes minerals indicated by “1” above. 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


Mineral production of Ohio, 1935-36 


Product 
Asphalt (native). . short tons. AAA ul. S u ul: 
due Ur EE pounds..- 
Calcium chloride short tons.. 
Comont x22 l arco dla barrels. ` 
Clay: 
A AAA oaa 

OW A NN T Pu ea short tons. - 
COA) AA A use do...- 
CORO e teak do.... 
Ferro-alloys........................- long tons.. 
Grindstones........................ short tons. - 
GY OSU AAA oen Lites do.... 
Iron, pig 2.2 oe ese long tons. - 
Tineo ua eee ese short tons. - 
Marl, caleareous........................- do.... 
Mineral paints, zinc and lead pigments. do 
Mineral waters. .................. gallons sold. . 
Natural gas.....................- M cubic feet.. 
Natural gasoline....................... gallons. - 
Ponb. 42.02 eu cee cede EE short tons. - 
Petroleum.......ic cocco izle barrels... 
Rubbing stones, scythestones, and whetstones 

short tons. - 

piper ia do...- 
Sand and eravel .----------------------- do.... 
Sand and sandstone (finely ground)...... do.... 
Sand-lime brick.................... thousands. . 
Silica (quartz)_...........---------- short tons.- 
BUONO: PENES do.... 
Sulphuric acid 8-...---------------------- do.... 


Miscellaneous *.__......_...-__.--.__-._-..------]---------_---- 


1 Value included under “Miscellaneous.” 


1935 
Quantity Value 
6 (1) 
1) (1) 
2 3,698,309 | 2 $5, 306, 449 
3 35, 330, 847 
317, 676 4 664, 713 
21, 153, 151 35, 111, 000 
, 100, 987 | 4 23, 088, 113 
101, 764 4 3, 984, 341 
9, 867 300, 916 
(1) (1) 
5,600,757 | 493, 530, 895 
707, 358 5, 690, 656 
(1) (1) 
(1 4) (1 4) 
(6) (6) 
49, 592, 900 24, 179, 000 
6, 232, 000 358, 
2, 28, 
4, 082, 000 5, 920, 000 
1 24, 911 
1, 487, 315 2, 697, 858 
5, 045, 695 3, 745, 868 
1) 1) 
(13) (13) 
(1) (1) 
7 6, 234, 840 ? 5, 748, 188 
4) 14 
4, 322, 893 
126, 133, 670 


2 Exclusive of natural cement, value for which is included under “Miscellaneous.” 
3 Figures obtained through cooperation with Bureau of the Census. 


4 Value not included in total value for State. 


s According to National Bituminous Coal Commission. 


6 No canvass 


? Exclusive of unclassified stone, value for which is included under “Miscellaneous.” 


$ From zinc-roasting operation. 


9 Includes minerals indicated by **”, “3” and '" above. 
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1936 
Quantity Value 
(1) (1) 
(1) (1) 
(1) (1) 
2 5, 546, 500 2 $7, 741, 485 
bE i eae 3 46, 115, 626 
409, 361 4 865, 976 
5 24, 110, 078 5 38, 838, 000 
6, 242, 300 4 26, 938, 007 
106, 095 4 4, 451, 512 
10, 448 327, 
1 (1) 
7,351,407 | 4 125, 087, 158 
905, 7, 354, 902 
(1) (1) 
(14) (1 4) 
(6) MI 
46, 994, 000 22, 153, 000 
6, 991, 000 436, 000 
4, 793 28, 684 
3, 847, 000 6, 090, 000 
170 21, 736 
1, 633, 056 2, 545, 027 
8, 250, 474 5, 614, 671 
46, 314 339, 211 
(1 3) (13) 
(1) (1) 
9, 007, 420 7 8, 005, 576 
1 4) 14 
a 4,765, 413 
A t 147, 832, 820 
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Mineral production of Oklahoma, 1935-36 


Product SS ee 
Quantity Value Quantity Value 
Asphalt (native) ..................- short tons... (1) (1) (1) (1) 
Briquets, fuel ------------------------ do.... (12) (ES. AAA AA 
Calcium chloride. ....................... do.... (1) (D. — GE | cee eer ee 
Comont eege E barrels... (1) (1) (1) 1 
C Hats EE short tons... 1, 099, 600 $143, 590 1, 134, 500 $181, 000 
a 
AAA E 3 266, 185 |.............. 3 633, 805 
ROW AA short tons. - 6,735 2 70, 327 4, 361 2 53, 548 
CORN BEE EE do.... 1, 229, 398 2, 879, 000 4 1, 540, 303 4 3, 500, 000 
LEES do 125, 177 156, 545 
dc A LE do.... 23, 405 1, 872, 400 25, 427 2, 339, 284 
Magnesium sulphate (natural)........ pounds.. (1) 2 AA BEE 
Mineral waters................... gallons sold... (5) (5) (5) (5) 
Natural gas.....................- M cubic feet..| 274, 313,000 26, 541, 000 | 280, 481, 000 28, 847, 000 
Natural gasoline......................- gallons..| 379,913,000 14, 503, 000 | 418, 591, 000 17, 516, 000 
Ores (crude), etc.: 
LADO oe E E short tons. - 4, 490, 100 (8) 6, 132, 600 (6) 
Zinc-lead.-.--.---------------------- do.... 2, 757, 200 (6) 2, 953, 000 (t) 
Petroleum........................-...-. barrels..| 185,288,000 | 189,000,000 | 206, 555, 000 232, 100, 000 
Potassium salts. ..................- short tons.. (!) NN E | as 
NOG EES do.... 1 1) (!) (1) 
TEE E SA do.... 1 1 (1) 1 
Sand and gravel......................... do.... 1, 178, 262 335, 373 1, 338, 362 514, 370 
BONG EE EE do.... , 690 652, 366 1, 213, 570 1, 131, 536 
Sulphuric acid 7-------------------------- do.... (1 3) (12) 1 
TIO A can. do.... 1 (1) (1) (1) 
Ah EE EE do.... 129, 763 11, 419, 144 129, 175 12, 917, 500 
Miscellaneous 8- .................... . LL LL. |- ---- (orgia 4, 502, 982 |.............- 5, 943, 983 
Total value, eliminating duplications.... |.............- 251, 700, 898 |.............. 305, 152, 286 


EE ege vr A O 


1 Value included under “Miscellaneous.” 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 According to National Bituminous Coal Commission. 

$ No canvass. 

6 Not valued as ore; value of recoverable metal content included under the metals. 
? From zinc sme Wd 

8 Includes minerals indicated by ''1 above. 


Mineral production of Oregon, 1935—36 


1935 1936 
Product — fJ mI 
Quantity Value Quantity Value 
Briquets, fuel. ----------------------------- short tons. - (1 2) (13) (13) (1 2) 
EE barrels. . (1) (1) (1) (1) 
Clay: 
A A A 3 $289, 950 |...........- (13) 
Raw. eases ince short tons..| — (3) (12) (1 2) (13 
COA EE 0...- (1) (1) (1 4) (1 4 
CODDOP. A A de UO RUE pounds... 397, 800 33, 017 574, 000 $52, 808 
Dintomitio- L u uates ee short tons.. (1) 1 (1) (1) 
Gems and precious stones_-_.....-..--.----------------- aca CA A (5) 
Kehlen troy ounces.. 54, 160 | 1,895, 604 60, 753 2, 126, 355 
A IA DLL M short (ons 30 2, 383 49 7, 268 
AAA A A s eL LE do.... (1) (1) (1) (1) 
M OUT AAA flasks (76 pounds).. 3, 456 248, 798 4, 126 329, 750 
Mineral waters........................... gallons sold.. (5) (5) (5) (5) 
Ores (crudo): etc.: 
o ee short tons... 24 OC) 1, 002 (7) 
Dry and siliceous (gold and silver)........... do.... 184, 519 C) 135, 336 (7) 
Platinum and allied metals. .............. troy ounces.. 103 3, 761 68 3, 228 
Pines; u EE short tons. . (!) (D: AAA E oes 
Sand and geravel do....| 1, 153, 885 642,186 | 2,315, 468 881, 687 
SUV OP osteo cece A E troy ounces... 100, 385 79, 339 85, 061 65, 880 
SONG EE short tons..| 1,204,320 | 1, 017, 698 | 2,463, 910 1, 977, 606 
AA feces uod d A mesa E do: PS AA 61 6, 100 
Miscellaneous AMA A | sede sees 1, 903, 571 [-52 `. 2, 286, 025 
Total value, eliminating duplications.............|............ 5, 596, 484 |............ 7, 146, 732 


1 Value included under ‘‘Miscellaneous.”’ 

3 Value not included in total value for State. 

3 Figures obtained through opon on with Bureau of the Census. 

4 Acora ng Y to National Bituminous Coal Commission. 

5 No canv 

6 Gold valued at $35 per ounce. 

7 Not valued as ore; value of recoverable metal content included under the metals. 
8Includes minerals indicated by “*1” above. 
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Mineral production of Pennsylvania, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Briquets, fuel...................... short tons. - 154, 380 1 $710, 544 (12 12 
asawa A A aa ice ease sees barrels..| 315,034, 441 | 321,917,366 | 322,527, 491 | 3 $33, 235, 017 
ay: 
e AA A A AA 4 21, 080, bg) 4 29, 975, 442 
e pu Mu a ea short tons. - 735, 200 1 1, 798, 906 818, 630 1 1, 989, 823 
oa 
Anthracite--------------------------- do....| 52,158, 783 | 210, 130, 565 54, 579, 535 227, 003, 538 
Bituminous.......................... do....| 91,404,670 | 172,170,000 | 5 109, 887, 470 | 5 207, 548, 000 
COE... zs usss lu usss M SE Qus deus dE do.... 8, 642, 227 | 134, 206, 650 13, 784, 110 1 54, 209, 459 
CODDOF 6... luu a RM laa pounds... 1 (2) 1 (3) 
Feldspar (crude).................... long tons.. 245 1, 847 144 828 
Ferro-alloys.............................. do.... 211, 947 | 121,811, 210 336, 889 1 30, 465, 371 
Gems and precious stones----------------------|-------------- A RM EE a 7 
¿AAA troy ounces. - 745 26, 075 890 31, 150 
Iron: 
Ore— 
Sold to furnaces............. long tons. - 936, 421 1, 872, 842 1, 104, 454 2, 208, 908 
Sold for paint.................... do.... (2) 1 (2) (2) 
1X. A Sos So cee EE 0...- 5, 549, 538 | 1 102, 027, 692 9, 379, 615 | 1176, 552, 170 
¡A short tons. - 531, 501 3, 703, 339 661, 464 , 644, 
Mineral paints, zinc and lead pigments. .do.... (1 2) (1 2) (1 2) 1 
Mineral waters. ..................- gallons sold. . (?) (?) 7 
Natural gas...................... M cubic feet. | 94, 464, 000 39, 434, 000 | 110, 362, 000 42, 874, 000 
Natural easoline gallons..| 12,623, 000 628, 14, 267, 000 722, 000 
AAA secretes tee short tons... (2) (2) (2) 
Petroleum............................- barrels..| 15,810,000 33, 840, 000 17, 070, 000 41, 450, 000 
Sand and gravel.................... short tons. - 4, 480, 079 4, 407, 721 , 241, 404 5, 814, 440 
Sand and sandstone (finely ground)...... do.... (2) (2) 
Sand-lime brick.................... thousands. . (1 4) (0D)... AA ete soto 
Silver 6..... u uu l. u. . u. U 2 troy ounces.. 5, 843 4, 200 8, 118 . 6, 287 
e E A A 1, 800, 733 |.............- 2, 900, 013 
Mute cov MO NE cR short tons.. 8, 570, 050 8, 895, 606 | 9 15,814, 260 ? 17, 900, 502 
Sulphuric acid (60° Baumé)i0______ ` Oui 195, 324 1 1, 654, 394 233, 1 2, 075, 202 
BEE do.... (2) (2) (2) ) 
Tripoli (rottenstone). do.... 150 4, 500 150 4, 500 
Miscellaneous 11___ 2.2 2 2c LL cL c c loo 7,053, 757 |.............- 9, 045, 918 
Total value, eliminating duplications.....|.............. 520, 575, 611 |.............. 617, 138, 041 


1 Value not included in total value for State. 

2 Value included under ‘‘ Miscellaneous." 

3 Exclusive of natural cement, value for which is included under ‘‘Miscellaneous.”’ 

4 Figures obtained through cooperation with Bureau of the Census. 

$ According to National Bituminous Coal Commission. 

6 Copper, gold, and silver were recovered from pyritiferous magnetite. The quantity of such ore was 
1, es ,792 short tons in 1935 and 1,267,484 short tons in 1936; it is included in the figures shown for iron ore. 

O canvass. 

8 Gold valued at $35 per ounce 

? Exclusive of marble, value for which is included under “Miscellaneous.” 

19 From zinc smelting. 

11 Includes minerals indicated by “*2”, **3”, and **”” above. 


Mineral production of Rhode Island, 1935-36 


1935 1936 
Product — 
Quantity Value Quantity Value 

Clay Droducts.: ¿uuu z l l aid o naa lot (5. Lozsezezi (1 2) 
Coki os oi c 22 short tons.. (1 ) (13) (1 3) (1 3) 
A AA A TUE do.... (1) (1) (1) (1) 
Mineral water ...--.-------------------- gallons sold.. (4) (4) 4 4 
Sand and gravel. .........................- short Long 376, 320 $112, 033 275, 275 $143, 457 

TONG WEE do.... 5 158, 480 5 424, 314 b 176, 450 5 506, 651 
Miscellaneous gl 1, 536,027 |...........- 1, 741, 120 


Total value, eliminating duplications- ...........|.-.........- 570, 520 |...........- 929, 103 


1 Value included under “Miscellaneous.” 
? Figures obtained through cooperation with Bureau of the Census. 


3 Value not included in total value for State. 


4 No canvass. 
5 Exclusive of limestone, value for which is included under “Miscellaneous.” 


6 Includes minerals indicated by ‘‘!”’ and “5” above. 
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Mineral production of South Carolina, 1935-36 


1935 
Product 
Quantity Value 
A a short tons-- (1) (1) 
A A ek ene 2 $777, 296 
Raw, E A ss; short tons..| 113,791 | 3861, 304 
COBDDGR AA Ee pounds..- 240 
Gold RA eege troy ounces. - 2, 274 79, 573 
Mica: 
BCPA AA short tons. .|............|......-..... 
aN e 2 isos "p pounds. - (1) (1) 
Mineral waters. .......................... gallons sold... (5) (5) 
Ore (dry and siliceous) (gold and silver)....short tons. - 17, 467 (6) 
Sand and gravel. ......... eee -- eer do.... 145, 934 107, 476 
SN SERENA NC troy ounces. - 1, 
AN ERA EE short Long 444, 180 874, 180 
Miscellaneous IA ian eee etal oss su ssssa 4,1 
Total value, eliminating duplications. ............|............ 1, 843, 476 


1 Value included under “Miscellaneous.” 


I ri 

alue not included in total value for State. 
' Gola valued at $35 per ounce. 
5 No canvass. 


es obtained through cooperation with Bureau of the Census. 


* Not valued as ore; value of recoverable metal content included under the metals. 


? Includes minerals indicated by ‘‘!’’ above. 


Mineral production of South Dakota, 1935-36 


SED [| i oiAL———''' o | AAA || ne 


1935 
Product 
Quantity Value 
A AAA A sapis barrels. . (1) (1) 
Say 
POQUCIBS A aa aoe RI (1 2) 

WOW A A Ecl ie es short tons. 8, 923 3 $40, 001 
3 AAA AA o... 13, 243 21, 000 
Feldspar (erude)............................ long tons... 22, 099 62, 498 
Gems and precious stones............................. |------...... (4) 
Old MER MN c troy ounces. . 567, 230 | 19, 853, 057 
GY DSH AA A short tons-- (1) (1) 

Te O A A ES do...- 4 280 
TANG usa sZ SSS ua uuu aeu te dees do.... (1) (1) 
Lithium minerals................................ do.... 1, 154 20, 834 
MICA; SOTA Doc cuore sierra do.... (1) (1) 
Mineral waters. .........................- gallons sold.. (4) (4) 
Natural gas.............................- M cubic feet... 8, 000 3, 
Ores (crude), etc.: 

iU s siliceous (gold and silver). .... short eons 1, 487, 205 t) 
AA A A Could LO PES 
Sand and gravel................................. do....| 4,178,035 794, 276 
Sand-lime brick............................ thousands.. (1 2) (1 2) 
BIIVep AAA A A troy ounces... 151, 047 108, 565 
BIONG AAA e Lc A short tons. - , 420 585, 434 
Tantalum ore...............................-. pounds.. 7, 681 4, 521 
Tin (metallic equivalent) MEUM IE TA do.... 711 
SEN A A PO 749, 689 
Total value, eliminating duplieations............]...........- 22, 209, 554 


1 Value included under **Miscellaneous."' 

2 Figures 

3 Value not included in total value for State. 
4 No canvass. 

5 Gold valued at $35 per ounce. 


obtained through eooperation with Bureau of the Census. 


1936 
Quantity Value 
NOIRES 3 $1, 214, 898 
28, 464 968, 097 
u 287 | 10,059 
(1) (1) 
(1) (1) 
(5) (5) 
12, 535 (6) 
423, 615 nto 
637, 510 1, 084, 485 
OR MER 2, 551,571 
1936 
Quantity Value 
(1) (1) 
is (1 2) 
19,247 | 3 $129, 087 
41, 331 55, 
32, 144 103, 671 
EE (4) 


Oo O 
1, 239 25, 273 
(1) (1) 
(J oh 
9, 3, 

1, 549, 146 (0) 
3,325,490 | 746, 711 
(13) (13) 

144, 448 111,875 
259, 130 693, 496 
1 6| o0 — 
Ls 826, 388 
EE EE 23, 087, 783 


6 Not valued as ore; value of recoverable metal content included under the metals. 


? Includes minerals indicated by “1” above. 
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Mineral production of Tennessee, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Aluminum................... . ... pounds.. (13) (1 2) (1 2) (1 2) 
DAY HE short tons. - (1) (1) (1) (1) 
EE EE barrels. . 2, 733, 726 $4, 203, 078 3, 035, 406 $4, 741, 701 
ay: 
A O e esie gaan AS GE, DEE 3 3, 047, 299 
BW ico SS up KDE short tons. . 60, 694 2 299, 926 46, 573 1 281, 203 
NA A DA: ccc 4, 137, 802 7, 435, 000 4 5, 108, 195 4 9, 460, 000 
Coko MT do.... » 167 2 352, 693 86, 872 1 397, 370 
(CODDOL. -...--e cou cece cientes: pounds.. (1) (1) 1) 
Ferro-alloys......................... long tons.. (12) (12) 22, 159 2 1, 538, 326 
A A short tons... 6 H6 AA AAA 
Fluorspar, EE (5) e S A EE 
uo ER troy ounces... 423 14, 805 410 14, 350 
ron: 
0 AAA A ERES long tons... 14, 219 27, 617 73, 720 
sl o... ( (13) (1 3) (13) 
Sinter from copper sulphide ore...... do.... (1) (1) (1) (1) 
IE: e VEETOS T ES short tons. - (1) (1) (1) (1) 
o A A ie do.... 146, 622 814, 834 168, 121 958, 407 
Manganese ore long tons.. 1, 893 (1) 3, 539 51, 878 
Manganiferous ore....................... AR erp AAA 104 314 
Mineral Waters. .................. gallons sold.. (7) (7) (7) (7) 
Natural gas...................... M cubic feet..|....-....-.-.-]-------.------ 84, 000 28, 000 
Ores (crude), etc 
ODDOP....- ees ie ere short tons. - 639, 800 (3) 662, 783 (8) 
A A A iue: O. 736, 440 (8) 831, 833 (8) 
Zine-Jead -2-2-0 do.... 14, 000 (8) 18, 000 (8) 
Petroleum._...........-.-------------- barrels... 15, 000 15, 000 20, 000 20, 000 
Phosphate rock. ...................- long tons... 548, 548 2, 305, 086 641, 509 2, 580, 432 
EELER ua A icd do. (1) 1 1 1 
Sand and erovel short tons... 1, 611, 642 1,076, 724 2, 243, 283 1, 549, 660 
Silica (quartz) ............-.............. do.. 1 1 1 1 
Svr Lola ed nt ee i u T, troy ounces... 47, 151 33, 890 50, 330 38, 980 
zin. DENT DR C e cto cR opc. AAA PRSE 
SONG uo u u ee sees short tons..| ° 3, 063, 630 9 3, 083, 512 * 2, 840, 980 9 4, 067, 227 
Sulphuric acid 19... do.... a 2) (12) (13) (12) 
Ak A eo sS ua pa do.... (1) (1) (1) (1) 
Miscellaneous !1............. 22. LLL cL Lc LLL]. eee 15, 883, 960 |.............. 18, 952, 735 
Total value, eliminating duplications.....|.............. 25, 743,471 1... mace 32, 305, 745 


1 Value included under “Miscellaneous.” 

3 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

* According to National Bituminous Coal Commission. 

5 Weight not available. 

5 Gold valued at $35 per ounce. 

? No canvass. 

8 Not valued as ore; value of recoverable metal content included under the metals. 

9 Exclusive of unclassified stone in 1935 and of granite in 1936, value for which is included under ‘‘Mis- 
cellaneous.”’ 

10 From copper METER d 

11 Includes minerals indicated by ou" and “*%* above. 


18560—38—— —4 
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Mineral production of Texas, 1935-36 


1935 1936 
Product 
Quantity Value Quantity 
Asphalt (native). .................. short tons. . 74, 594 $241, 442 94, 560 
Briquets, fuel..-------------------------- do.... (12) (1 2) (1 2) 
COMONE A cess barrels. - 3, 715, 300 6, 422, 807 5, 853, 609 
II AAA A sete A 3 1, 736, 529 |.......-..---- 
Mee short tons... 40, 538 3 261, 623 I 
A BEE O... 757, 529 654, 000 4 842, 624 
Co pper...--------------------------:- pounds... 28, 000 2, 324 53, 000 
Fuller' AS short tons. - 40, 925 391, 641 46, 855 
Gems and precious stones. .....................|.---......--.- (89). o amna ass 
Gold A ARE troy ounces... 518 18, 130 613 
Si A short tons.. 179, 783 1, 812, 605 257,773 
Helium_......... Sse REUTERS cubic feet. . (17) (17) (17) 
| 8:57. ERR short tons. - 522 41, 720 468 
Lin... e esca E pco as do.... 38, 863 362, 636 51, 281 
Mercury..................- flasks (76 pounds) -- (1) (1) 
Mineral waters. .................- gallons sold. - (5) (5) (5) 
Natural gas......-.-------------- M cubic feet..| 642,366,000 | 101,046,000 | 734, 561, 000 
Natural gasoline....................... gallons..| 516, 748, 000 17, 050, 000 | 520. 547, 000 
Ores (crude), etc.: 
Dry and siliceous (gold and silver) 
short tons.. 71,892 (8) 104, 935 
E Lociones do.... 274 (8) 55 
Lead-copper.------------------------ do... 56 C NND AAA ES re 
Petroleum............................- barrels..| 392, 666,000 | 367,820,000 | 427,411,000 
ip met ER asia short tons. . 268, 809 563, 514 310, 006 
Sand and gravel. ........................ do... 4, 895, 362 2, 839, 513 6, 425, 681 
Sand-lime brick...................- thousands. - (1 3) (1 3) (13) 
SiVOP AA AA troy ounces.. 1, 000, 960 719, 440 1, 361, 459 
Sodium sulphate from natural sources 
short tons. - 11,875 133, 424 (1) 
GC du casi On. do....| ° 1, 247,970 * 1, 403, 754 2, 048, 360 
IR Une Ur long tons. - 1, 354, 101 24, 373, 818 1, 630, 719 
Miscellaneous 10... ........... conato | oe erui E 470,057 |.............- 
Total value, eliminating duplications. . ..|.............. 528, 069, 238 |.............- 


1 Value included under ‘‘Miscellaneous.”’ 

3 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 According to National Bituminous Coal Commission. 

5 No canvass. 

6 Gold valued at $35 per ounce. 

? For details of production in fiscal years see chapter on Helium. 

8 Not valued as ore; value of recoverable metal content included under the metals. 
9 Exclusive of basalt, value for which is included under “Miscellaneous.” 

10 Includes minerals indicated by “1” and “9” above. 


Value 


$281, 969 
11) 
10, 076, 934 
3 3, 089, 339 


(9 
113, 929, 000 


( 

1, 054, 450 
(1) 

2,323, 715 
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Mineral production of Utah, 1935-36 


Product A E ee ee ——a,]— VEER 
Quantity Value Quantity Value 
Arsenious oxide.................... short tons. - 4, 101 $161, 016 (1) (1) 
Asphalt. (native).------------------------ do.... 35, 829 751, 226 33, 731 $840, 103 
EIERE barrels. . (1) (1) (1) (1) 
Clay: 

PrOdueis: oval uet EEN ES NIAE tc 1 583,951 

ROW A AA short tons. 15, 817 3 121,778 (1 3) (1 3) 

CORA Leica soda do.... 2, 946, 918 6, 091, 000 4 3, 246, 565 4 6, 619, 000 
CORO oz u IN ease e do.... 120, 857 13 129, 963 13) 
AU A eese uUa Ec pounds..| 129,515, 217 10, 749,763 | 252, 434, 000 23, 223, 928 
Rei ha oe short tons.. 180 (1) 700 (1 
Gems and precious Stones----------------------ļ|-------------- CA AA (5) 
Gold E. u S cocoa src: troy ounces... 184, 760 6, 466, 593 223, 444 7, 820, 540 
GY PSU Moss taco estaria short tons. . (1) (1) (1) (1) 
Iron 
re— 

Sold to furnaces............. long tons. - 161, 010 (1) 153, 923 375, 475 

Sold for paint...................- do.... (1) (1) 268 (! 

d TEE do.... (1 3) (1 3) (13) (13) 
Lead: acus clc sciet eie e LA short tons. . 63, 510 5, 080, 767 69, 886 6, 429, 512 
Ehe EEN do.... 15, 957 152, 586 30, 986 272, 431 
Manganese org long tons..|..-........... |... ----......-- ], 635 1 
Manganiferous ote do. 190 (1) 2, 974 19, 931 
Mercury................... flasks (76 pounds)..|........-.-...|-------------- 25 1, 998 
Molvbdenum. occ pounds... APA mcm (1) (1) 
Naturalgas.....................- M cubic feet. - 98, 000 22, 000 92, 000 19, 000 
Ores (crude), etc.: 

EENEG, basen dee Se hort tons. - 6, 530, 569 (7) 13, 774, 589 (7) 

Dry and siliceous (gold and liven. do. 635, 171 (7) 572, 821 (7) 

Lend. UT Osos 78, 332 (7) 88, 080 (7) 

Lead-copper......................... do.... 11 (e — elis MN 

Zinc-lead.. .. . ee hosed do.... 527, 513 (7) 562, 402 (7) 
Petroleum............................. barrels. - 3, 000 4, 000 3, 000 5, 000 
Potassium salts...................- short tons. - 1 (!) (1) 1 

BIL. S l ss A Ee 0-..- 57, 625 163, 630 56, 480 168, 706 
Sand and gravel. ........................ do.... 1, 811, 105 1, 030, 687 2, 267, 808 1, 352, 296 
A A ueRELOIUaES LS. troy ounces.. 9, 206, 329 6, 617, 049 9, 997, 645 7, 743, 176 
le EE short (ons 215, 230 169, 865 422, 230 230, 067 
Sulphur-...... ... ... esi ee long (os (1) (1) (1) (1) 
Sulphuric acid 8.................... short tons. - (1 3) (1 3) (1 3) (13) 
Uraniumores-__....._.. l. - do.... (1) (1) (1) (1) 

"Ab UC KC E do... 31, 107 2, 737, 399 36, 192 3, 619, 200 
Miscellaneous A |- --- 22.2.22... 4, 005, 802 |.............. 4, 657, 471 
Total value, eliminating duplications......|.............. 41, 933, 136 |.............- 61, 103, 970 


1 Value included under “Miscellaneous.” 

2 Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

4 According to National Bituminous Coal Commission. 

5 No canvass. 

6 Gold valued at $35 per ounce. 

7 Not valued as ore; value of recoverable metal content included under the metals. 
8 From copper smelting. 

9 Includes minerals indicated by “1” above. 


Mineral production of Vermont, 1935-36 


1935 1936 
Product DARE TA AV TE 
Quantity Value Quantity Value 

AsbestoS--------------------------- short tons... 8, 535 $244, 552 (1) (1) 

Clay DIOQUGlS AA AAA [set dde caes E crosses uma 12 
¡AAA AA short tons. - 37, 143 274, 792 42, 505 $278, 591 

Mineral waters. ----.------------ gallons sold... (3) 3 (3) (3) 

Sand and eravel short tons. - 284, 947 137, 216 (1) (1) 
Seythestones_---------------------------- do.... (!) (AM. erst EE 
slbi MEDIO: REN 829, 709 |.-...-.--.-... 1, 265, 608 
StON@ A Oe eL f short tons. . 4 158, 590 4 3, 189, 170 4 266, 130 4 3, 637, 838 
Tales. caida ts dai os do.... 42, 739 381, 643 45, 746 410, 045 
Miscellaneous 2 o c ccc cc cl lec 40,213 |... 2. u.  : 633, 314 
Total value, eliminating duplications. ....|.............. 5,097, 295 |.............- 6, 225, 396 


1 Value included under ‘‘Miscellaneous.’’ 

? Figures obtained through cooperation with Bureau of the Census. 

3 No canvass. 

4 Exclusive of sandstone, value for which is included under “Miscellaneous.” 
5 Includes minerals indicated by “1” and '**'" above. 
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Mineral production of Virginia, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
BGP tO ics Soke eee sc sole eee laca a o short tons... 9, 450 $46, 411 (1) (1) 
Comont EEN barrels.. (1) (1) (1) (1) 
Clay: 

Produts- sz. ioco rue A ees uei. (123)  ]|...........- 2 $2, 258, 050 
RAW oo oe A iet c cu i rp short tons. - 8, 185 3 59, 160 (1 3) (1 3) 
enr AA ERE do....| 9,667,018 | 17,128, 000 |* 11,661, 636 | * 20, 278, 000 
COKB. recu sioe ha esa pe ia LEE LEE do.... 137, 587 3 547, 205 191, 331 3 811, 894 
EENEG pounds.. 700 ON A NI 
Feldspar (erude)............................ long tons. - 14, 810 81, 474 20, 459 114, 807 

Ferro-alloys........---.-.------------------------ do.... (13) (1 3) (1 3) (1 3) 
Gold seua eat re E GE troy ounces.. 653 22, 840 909 31, 814 
(paum. O EET EN short tons... (1) (1) (1) (1) 
on: 

ORG EE long tons.. 942 3, 015 1, 206 5, 796 

Pit e dl iS do.... (13) (13) (13) (13) 
Tead EE nee? ee short ns (1) 1) 1 1 
AAA A A mC vocc 133, 696 850, 444 174, 484 1, 104, 982 
Manganese org ---------------------------- long tons. 2, 452 35, 995 1, 361 20, 772 
Manganiferous otre do.. 645 4, 110 874 6, 398 
Ma, calcareous- ...-..-----.-------------- short tons. . (1) (1) 6, 090 6, 874 

ca: 

Perap AA CAN do.... (1) (1) (1) (1) 

A soos eee A ee pounds.. (1) (1) (1) 1 
RUE de AAA A ees IA O A 5, 151 
Mineral waters. ....-.......--...------.-- gallons sold... (6) (6) (6) 
Ores (crude), etc.: 

Dry and siliceous (gold and silver)..... short tons... 3, 921 (7) 6, 196 (7) 

Zinc-lead... rae do. 314, 800 (7) 485, 634 (7) 
Phosphate rocK........--.------------------ long tons.. (1) (1) (1) (1) 
o A A dE do.... (1) (1) (1) (1) 
Salas obre st do ale aa short tons.. (1) (1) (1) (1) 
Sand and gravel................................. do....| 1,866,686 | 1,438,282 | 2,735,972 1, 767, 268 
Sand and sandstone (finely ground).............. do.... (1) (1) (1) (1) 
KEE troy ounces.. 55 40 
IBC A aa a A AS LE 7 AA 8 259, 921 
Stola ri ia short tons... |! 2, 901, 630 |10 ; 274, 789 |10 4, 488, 760 | 10 4, 560, 554 
Tale and ground soapstone ?.....................- do.... (1) (1) 
Titanium minerals: 

a AA do.... (1) (1) (1) (1) 

PüLi]8 2 S DM M MD Pr EN: do.... (1) (1) (1) 1) 
TANG AAA A A AT do.... (1) (1) (1) » 
Miscellaneous !1................-- A 9, 960, 819 |.---.-.-.... 10, 162, 102 

Total value, eliminating duplieations 30, 923, 115 ius cios 37, 499, 991 


1 Value included under “Miscellaneous.” 

2 Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

4 According to National Bituminous Coal Commission. 

5 Gold valued at $35 per ounce. 

6 No canvass. 

7 Not valued as ore; value of recoverable metal content included under the metals. 
$ Exclusive of granules, etc., value for which is included under ‘‘Miscellaneous.’’ 
9 Soapstone used as dimension stone included in figures for stone. 

10 Exclusive of marble, value for which is included under "Miscellaneous." 

11 Includes minerals indicated by “1”, “8” and “10” above. 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 43 


Mineral production of Washington, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Antimony ote Short Long el (1) (1) 
REEL do..-- (1 2) (1 2) (1 2) (1 2) 
Coment EE barrels -- (1) (1) (1) (1) 
ay: 

A A aa 3 $770, 833 |------------ 3 $1, 262, 525 

RaW AAA A short tons.. 8, 557 2 10, 191 43, 968 2 104, 490 
A A RCRUM aes do....| 1,559,206 | 4,686,000 | 11,812,104 | 4 5, 504, 000 
EE do.... 1, 219 2 186, 385 ; 1 172, 368 
o GREECE UNCERT pos see pounds. - 86, 609 7, 196 204, 000 18, 768 
RE du eeh) d A A A short tons.. (1) (1) 880 10, 579 
Gold SE eee ten ee troy ounces-.- 9, 740 340, 886 12, 217 427, 
ENEE long tons-- 5, 062 (1) 9, 082 36, 361 
Load E short Long 103 8, 246 840 77, 280 
Eh re PT c zzz 34, 471 347, 399 36, 638 340, 724 
Magnesite. eelere do.... (1) (1) (1) (1) 
Magnesium sulphate (natural)............... pounds... (1) (1) (1) (1) 
Mercury.-------------------------- flasks (76 pounds) -- 106 7, 631 (1) (1) 
Mineral waters..........................- gallons sold.. (6) (6) (6) (0) 
Natural gas.-..-.---..----.------------- M cubic feet--| 138,000 95, 000 141, 000 99, 000 
Ores (crude), etc.: 

CODDOI- AA c: ECL esas short tons.. 752 (7) 11, 993 (7) 

Dry and siliceous (gold and silver)........... do.... 31, 145 (7) 45, 107 (7) 

E A se Sos ek eee sees do.... 287 (7) 106 (7) 

AI ED do... 3 (7) 76, 169 7 
E e sec mua mua u suu umar susu do.... 1, 443 11, 849 1, 052 14, 595 
Pulpstone@Ss.¢ 522020 2scusos daran do.... (1) (1) 1 1) 
Sand and gravel. ...........-..........-........- do....| 3,299,572 | 1,366,163 | 8,970,849 5, 942, 080 
Sand-lime brick............................ A AA A (! 3) 13) 
Se AA troy ounces. . 52, 338 37, 618 66, 900 51, 814 
Sodium sulphate from natural sources. ..... short tons... 5 1,200. EE, GER 
GOEN do....| 3,068,360 | 2,714,282 | 8 2,321,710 | 52,279, 405 
Tallo. is o---- 633 2, 550 462 1, 805 
Tungsten ore (60-percent concentrates) - - ..------ do.... 192 (1) 48 36, 294 
DADO cacas ss E do.... 1 95 4, 403 440, 300 
Miscellaneous AAA A AAA A 3, 336, 893 |...-.-.-.-... 6, 609, 926 

Total value, eliminating duplications. _.-....-.---|-.--..-.---- 13, 688, 083 |------------ 23, 092, 607 


1 Value included under “Miscellaneous.” 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 According to National Bituminous Coal Commission. 

5 Gold valued at $35 per ounce. 

9 No canvass. 

? Not valued as ore; value of recoverable metal content included under the metals. 
8 Exclusive of marble, value for which is included under “Miscellaneous”. 

9 Includes minerals indicated by ‘‘!’’ and “8” above. 
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Mineral production of West Virginia, 1935-36 


1935 1936 
Product 
Quantity Value Quantity Value 
Briquets, fuel. ..................... short tons. - 12) (12) (12) (1 2) 
BrOhne. oe 9 oops pounds.. 499, 100 $77, 873 636, 290 $97, 235 
Calcium chlortde short tons... 6, 42, 193 12, 558 71, 045 
coment UMP T barrels.. (1) 
ay: 
AMM A AA 3 13, 798, 693 |----.-........- 3 15, 904, 886 
OW ERR EE RESET PU short tons.. 38, 670 2 70, 654 55, 767 2 99, 709 
COR BEER do....| 99,179,061 | 169, 164,000 | * 117, 925, 706 | 4193, 443, 000 
KE ee oe eek do.... 1, 758, 795 2 4, 894, 030 1, 933, 441 2 5, 097, 699 
Ferro-alloys ......................... long tons. - (12 11 a 2) 1 2) 
Grindstones and pulpstones......- short tons... 4, 397 187, 062 2, 504 157, 945 
Iron: Dit A tes EUR ose long tons. - 672, 104 12 669, 208 (1 2) 
Pi AAA AI oes short tons... 211, 904 1, 404, 087 253, 339 1, 601, 213 
Manganese org long tons: AAA PA 178 3, 017 
Marl, caleareous. ..................- short tons. - (1) (1) (1) (1) 
Mineral vwaterg ------------------ gallons sold.. (5) (5) (5) (5) 
Natural gas. ...................- M cubic feet `) 115, 772, 000 45, 820, 000 138, 076, 000 54, 788, 000 
Natural gasoline......................- allons. - , 433, 000 2, 070, 000 , 389, 2, 306, 000 
Petrolóüum....:...- onze arrels. . 3, 902, 000 220, 000 3, 847, 000 8, 200, 000 
SB epe short tons. - 65, 968 433, 855 117, 401 719, 382 
Sand and gravel......................... do.... 2, 065, 844 1, 897, 841 3, 755, 022 2, 794, 944 
Sand and sandstone (finely ground)...... do.... 1) 1) 1) 
HE EA AA NA do.... 1, 897, 670 1, 745, 035 6 2, 970, 700 6 2, 624, 157 
Sulphuric acid 7-------------------------- do.... 13) 11 (1 2) 12) 
Miscellaneous AAA A EIER 17, 300, 655 |-------------- 23, 420, 706 
Total value, eliminating duplications. . ..|...-.......... 245, 402, 124 |.............- 285, 138, 297 
1 Value included under “Miscellaneous.” 
? Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 According to National Bituminous Coal Commission. 

5 No eanvass. 

6 Exclusive of basalt, value for which is included under “Miscellaneous.” 

? From zinc smelting. 

8 Includes minerals indicated by ru" and “6” above. 

Mineral production of Wisconsin, 1935-36 
Product 
Quantity Value Quantity Value 
Briquets, fuel. ` --.---------------- short tons... 410, 715 | ! $2, 986, 847 588, 163 1 $4, 178, 981 

A A se a s barrels. (2) (2) (2) (2) 

Clay: 
AAA A AA 3 2, 286, 144 |.........-...- 3 2, 853, 977 
RW. sz ec ee short tons. - (1 2) (L5. O AAA EE 
COR EE do.... (13) (12) (12) (1 2) 
Iron ore— 
Sold to furnaces. ................ long tons.. 722, 224 1, 949, 568 918, 935 2, 568, 129 
Sold for paint.......................- do.... 272 (3) 326 (2) 

Gad EE short tons. - 22, 880 904 83, 168 
AA ades ute do.... 39, 324 347, 656 54, 978 470, 964 
Manganiferous ore. ........... MERE long tons.- 6, 617 Q) 405 1, 807 
Marl, calcareous. .................. short (ons 68, 746 55, 589 22, 012 10, 806 
Mineral waters..................- gallons sold.. ($) ) (4) 

Ores inu etc.: 
PE A short tons..|..............|..-.-......... 55, 000 (5) 
Zinc lead DET EHE OPE do.... 236, 000 (*) 229, 800 (5) 

ar. AAA long (ons (2) (2) (2) (2) 
Sand and gravel...................- short tons. . 4, 716, 673 2, 066, 516 8, 192, 376 3, 513, 683 
Sand and sandstone (finely ground)...... do.... (?) (3) (2) (2) 
Sand-lime brick.................... thousands. . 23) 23) 3 3) (23 
BEEN A AA short tons..| $2, 495, 400 6 3, 117, 196 6 3, 171, 100 6 3, 967, 452 
Sulphuric acid ?.........................- do.... 1 2) ) 3) 2) 
IA PCR TECHN RP do.... 8, 023 485, 224 8, 126 812, 600 
Miscellaneous A dno eren 5, 143, 565 |.............- 6, 028, 225 

Total value, eliminating duplications.....|.............. 11, 817, 933 |-------------- 15, 788, 440 


1 Value not included in total value for State. 
2 Value included under “Miscellaneous.” 


3 Figures obtained through cooperation with Bureau of the Census. 


4 No canvass. 


! Not valued as ore; value of recoverable metal content included under the metals. 
6 Exclusive of basalt, value for which is included under “Miscellaneous.” 


? From zinc-roasting operation. 


8 Includes minerals indicated by ‘‘2’’ and “6” above. 
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Mineral production of Wyoming, 1935—36 


1935 1936 
Product 
Quantity Value Quantity Value 

Briquets, fuel. ----------------------------- short tons.. (1 ?) (1 2) (1 2) (1 2) 
AAA ecd dE barrels. . (1) (1) (1) (1) 
Clay: 

adr nia al acu eto ar (C9... AAA 3 $127, 590 

Raw em calm A e kso sas short tons.. 34,426 | 3 $350,945 55, 000 ? 520, 852 
E WEE do....| 5,177,142 | 11, 127, 000 | * 5,780, 590 | * 11, 200, 000 
CODD uu conoce S a de Z, couches pounds.. 1, 000 sd suce m 
(Old asi r sus usu EE troy ounces.. 3, 715 130, 025 1, 964 68, 754 
GYPSUM du eee eee oes short tons. - (1) l 1 (1) 
A E O IN long tons.. 339, 134 (1) 507, 278 (1) 
E Te O NI short tons... 3 DOO AAA AAA 
Micaceous minerals (vermiculite)................ do.... 200 2, 525 (1) (1) 
Mineral waters- -------------------------- gallons sold.. (6) (6) (6) (6) 
Natufalgus.--———— tacos M cubic feet. | 26, 643,000 | 4,125,000 | 29, 322, 000 4, 564, 000 
Natural gasoline............................... gallons..| 32, 246,000 | 1,511,000 | 33, 894, 000 1, 752, 000 
Ores (crude), etc.: 

Dry and siliceous (gold and silver). ....short tons... 4,172 (7) 344 (5 

Lead-copper.......---.---------------------- do.... 18 U MEN cm, ume 
Petroleum_____...._... EAE DD barrels..| 13,755,000 | 11, 730, 000 | 14,582, 000 | 13, 700, 000 
Potassium salts__.-.. LLL... short tons. - (1) A A cd 5 
Sand and gravel- -------------------------------- do....| 1,619, 063 476,459 | 2,046, 271 768, 756 
Silver_--------------------- PREE E eL troy ounces... 1, 152 828 1,113 862 
Sodium sulphate from natural sources. - .... short tons.. 1, 927 13, 077 (1) (1) 
ST e EMERICUS do.... 265, 140 281, 718 332, 360 308, 276 
Miscellan6éols an ica E 1, 307, 493 |............ 1, 543, 318 

Total value, eliminating duplieations 30, 669, 658 TI 33, 977, 409 


1 Value included under “Miscellaneous.” 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 According to National Bituminous Coal Commission. 

5 Gold valued at $35 per ounce. 

5 No canvass. 

? Not valued as ore; value of recoverable metal content included under the metals. 
8 Includes minerals indicated by “1” above. 
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Although foreign-trade statistics for 1937 indicate unprecedented 
high levels in total world production and consumption of industrial 
minerals, the more significant aspects of the international situation 
during the year revolved around the continued drive by certain great 
powers toward economic self-sufficiency, the extent to which such 
countries have accomplished their objectives in this direction, and the 
effects of this policy on other major industrial countries. 

The raw-materials problem continued throughout 1937 to play an 
important role in international affairs because industrial expansion in 
any country depends upon a continuous and adequate supply of 
mineral raw materials, regardless of origin, and because certain 
nations that lack ample, diversified, domestic reserves of many min- 
erals have stressed such deficiencies in their efforts made during the 
year to achieve self-sufficiency. 

The eight countries that together consume annually more than three- 
fourths of the world output of minerals essential to modern industry 
have been divided ! into two groups—the “haves” and the “have nots.” 
Germany, Italy, and Japan are outstanding in the latter group. This 
classification assumes that colonial mineral resources and markets are 
avallable to the mother country more readily than to others; however, 
the economic advantages of colonial possessions, as regards both 
sources of raw materials and preferential markets for surplus manu- 
factured products, may be overestimated.? 

Continued influence of trade restrictions on international commerce.— 
Operation of the complicated production, consumption, and foreign- 
trade regulatory measures adopted by many countries early in the 
depression years continued throughout 1937 with little evidence of 
modification. 

1 Staley, Eugene, Raw Materials in Peace and War: Council of Foreign Relations, New York, March 1937. 
2 Royal Institute of International Affairs, London, Raw Materials and Colonies: Inf. Dept. Paper 18. 
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Direction of trade by exchange controls. —During 1937, 16 European 
countries had exchange controls in effect, and 11 countries (Albania, 
Belgium, Finland, France, Irish Free State, Netherlands, Norway, 
Portugal, Sweden, Switzerland, and the United Kingdom) conducted 
foreign trade unrestricted by such controls. Of the 10 South Ameri- 
can Republies, only Peru and Venezuela had no exchange control in 
effect during 1937. Of the Asiatic nations, Japan, China, Iran, and 
Turkey regulated their foreign trade by exchange-control systems. 

These exchange-control measures enable the above countries to 
extend preferential treatment in international-trade transactions to 
another nation, but such treatment may be discriminatory to & third 
country. In some instances such arrangements have resulted in 
discrimination against the foreign trade of the United States. 

The problem of inadequate industrial raw materials, which con- 
fronts such countries as Germany and Italy, is allied closely to the 
serious lack of adequate funds with which to purchase requirements 
of raw materials in competitive markets. Both are linked with 
the urgent need of foreign markets for manufactured products. The 
joint problem is an underlying factor of the commercial policies in 
every part of the world and to a large extent is responsible for the 
complicated Government restrictions and control measures estab- 
lished by many countries to stimulate domestic production, regulate in 
a restrictive sense the consumption for many industrial uses of certain 
minerals, and direct through the medium of foreign-exchange regula- 
tions the flow of import and export trade. 

Effort of United States to liberate trade.— The uneconomic and sudden 
shiftings of the normal channels of international trade have prompted 
the United States to adopt a commercial policy intended to safeguard 
and expand its foreign trade. The foundation of this policy is set 
forth in the Trade Agreements Act of June 12, 1934, an amendment 
to the Tariff Act of 1930, which was extended for 3 years by the joint 
resolution approved March 1, 1937. By the end of 1937 reciprocal 
trade agreements were in effect under this Act with 16 countries. 


GERMANY 


Germany is an outstanding example of a major industrial nation in 
which processing of mineral raw materials is a far more important 
element in the national economic structure than production of the 
materials themselves. 

Dependence on imports.— Although Germany produces a wide variety 
of minerals, its resources of certain key or basic products are wholly 
pov to meet industrial requirements, as the following table 
indicates. 
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Production and net imports (total imports minus exports) of basic minerals in 
Germany, 1935-37, in metric tons 


[D a a A C S LL EEE ED PN I ST TE a TE ED en 


1935 1936 1937 
Commodity I 
Production í: Production dota Production! a 
Aluminum.................... 70, 800 15, 001 97, 200 4,017 127, 500 2, 311 
Bauxite...................--.- 8, 547 505, 420 12, 425 981, 131 20, 000 1, 313, 152 
Coal and lignite............... 289, 036, 000 (2) 318, 656, 000 (2) 369, 193, 000 (3) 
Copper, refined............... 56, 000 152, 208 59, 600 123, 650 65, 000 162, 763 
ron: 
yA 5,851, 634 | 14,042, 758 | 6,498,873 | 18, 463, 452 | 8,522,000 | 20, 610, 736 
E lu and ferro-alloys....... 13, 148, 437 (3) 15, 303, 179 (3) 15, 957, 364 55, 564 
ead: 
Oro EE 100, 040 75, 255 99, 750 99, 297 (4) 126, 788 
PAG GERENS 122, 300 50, 011 139, 100 67, 735 166, 100 72, 862 
Manganese ore................ 224 392, 640 242 228, 297 4 553, 369 
Petroleum, crude. ............ 427, 301 515, 298 444, 683 578, 865 453, 857 732, 217 
gun A MTM 2, 075 11,010 2, 200 8, 475 (4) 10, 241 
ine: 
EIER ee 180, 630 89, 463 197, 930 101, 889 (4) 101, 370 


Di Neg 123, 198 74, 659 133, 760 72, 615 163, 200 70, 457 


- 


1 Preliminary unofficial estimates based on reliable sources. 

2 Net exports in 1935, 20,843,000 tons; 1936, 22,717,000 tons; 1937, 22,209,000 tons. 
3 Net exports in 1935, 127,984 tons; 1936, 129,278 tons. 

4 Figures not yet available. 


The Four-Year Plan for increased self-sufficiency, adopted in 1934, 
was inspired partly by the dependence, then apparent, on foreign 
sources for too large a proportion of the mineral raw materials needed 
for German consumption. The production and trade statistics in the 
foregoing table indicate that during its first 3 years the plan has 
failed to reduce the degree of German dependence on foreign coun- 
tries; on the contrary, imports of the commodities specified have in- 
creased notably. though domestic production of these essential 
raw materials is slightly larger (aluminum output, for example, rose 
due to enormously augmented imports of bauxite) with few exceptions 
the percentage of mineral consumption represented by imports was 
perceptibly higher during 1937. In 1937, for the first year since 1928, 
Germany was a net importer of pig iron. 

Although the plan for national self-sufficiency has not thus far 
reduced total imports of mineral raw materials, it has brought about 
a decided shift in the importance of individual countries that formerly 
supplied a substantial tonnage of mineral and metal products. This 
situation is probably due to one of the basic features of the Four-Year 
Plan—the purchase abroad of no more than can be paid for out of 
foreign-exchange proceeds acquired through the export of German 
manufactures. Also of importance are the trade agreements nego- 
tiated by Germany with several mineral-producing countries that are 
potentially substantial markets for German manufactures. 

Effect of Four-Year Plan.—By the end of 1937 the Four-Year Plan 
had been in effect over 3 years. The plan has had a decided influence 
on the direction of German foreign trade in mineral raw materials but 
has effected no reduction in the volume of import trade; it has stimu- 
lated exploratory work for potential domestic resources; and it has 
necessitated creation of governmental agencies for regulating imports, 
exports, and consumption of mineral products in accordance with the 
principles and objectives of the plan. 
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Changes in direction of foreign trade.—M ost of the changes that have 
occurred during the past 3 years in the sources from which Germany 
has imported essential minerals may be attributed to the severe and 
complicated system of foreign-trade control in effect and to the regula- 
tions governing the type and tonnage of materials that may be con- 
sumed by various industries. Whether because of the plan or of 
unsatisfactory trade relations traceable to some other cause, there are 
evidences of significant shifts in the rank or position of countries with 
exportable surpluses that formerly supplied Germany with large ton- 
nages of certain minerals. During the 3-year period 1927-29, 89 
percent of the refined copper consumed by Germany was imported, 58 
percent of the imports originating in the United States; during the 
3-year period 1934-36, 75 percent of the copper consumed by Germany 
was imported, only 16 percent of imports originating in the United 
States; during 1937, 169,920 metric tons of copper were imported by 
Germany, of which 14 percent originated in the United States. 
Although this copper in its entirety did not actually originate in the 
United States, as the greater portion had been imported by America in 
the form of blister or other unrefined copper and processed for export, 
nevertheless the decline in German imports from the United States 
reflects the movement toward secondary sources where Germany has 
found more substantial markets for its manufactured products; for 
example, total imports into Germany of copper from Finland, Yugo- 
slavia, Sweden, Rhodesia, and the Belgian Congo have tripled in the 
past 3 years. 

Since 1935, when the Four-Year Plan became really effective, the 
position of the U. S. S. R. and British India as primary sources of 
manganese ore has shifted, and the Union of South Africa, which in 
1937 was the source of 290,680 metric tons (52 percent) of the total 
imports, advanced to first place. The former suppliers jointly fur- 
nished only 33 percent in 1937 compared with 77 percent in 1935. 

The German aluminum industry, which in the past 3 years has made 
spectacular progress in output and approximated that of the United 
States in 1937, depends upon foreign sources for its bauxite. France, 
the world's principal producer of bauxite, with a large exportable sur- 
plus, furnished Germany with 15 percent of its imports in 1935; in 
1937, when Germany imported the unprecedented tonnage of 1,313,152 
metric tons, France contributed only 7 percent but Netherland India, 
Yugoslavia, Italy, and Hungary together supplied 86 percent of the 
imports compared with 84 percent in 1935. 

Impetus to mining operations.—On July 23, 1937, a decree became 
effective that enables the Government, acting through the Commis- 
sioner for the Four-Year Plan, to combine mining rights and claims 
of individuals and to develop actively any or all unexploited mineral . 
deposits, exclusive of coal, lignite, rock salt, and potash ; compensation 
to owners is in the form of shares in Government-controlled companies.? 
The decree also authorizes Government-controlled companies, estab- 
lished under it, to construct and operate smelters. With the issuance 
of this decree, the German Government announced formation of 
the “Reichswerke A. G. für Erzbergbau und Eisenhütten General 
Goering" (the General Goering Co. of Iron Mines & Smelters), which 
will mine and smelt domestic iron ores. Early in 1938 the plants 


3 Wright, J. H., American vice consul, Cologne, Germany. 
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of this company at Salzgitter were reported to be well under way. 
Twenty mines will be opened at first. A smelting plant with eight 
furnaces, a coking plant, a Thomas steel plant, and a rolling mill are 
under construction. Germany's dependence on imports for over 75 
percent of theiron oreit consumes, together with the existing shortage of 
foreign exchange and an apparent shortage of iron ore on the European 
market during 1937, explains this effort by the Government to recover 
a maximum tonnage from recognized low-grade domestic deposits. 
It is reported that the Government is not seriously concerned with 
the economic aspects of its efforts in this direction, but is prompted 
solely by the desire to provide domestic consumers with enough iron 
ore to satisfy demands as quickly as possible. 

Recognition of the limited possibility of augmenting present sup- 
plies of essential ferrous and nonferrous metals through subsidized or 
Government-controlled producing companies engaged in exploiting 
uneconomic domestic deposits, by improved technology, or by substi- 
tution, prompted the formation late in 1937 of a company known as 
“Gesellschaft zur Erforschung auslandischer Erzvorkommen m. b. H.” 
(Company for Exploring Foreign Ore Deposits).* Through the Swiss 
holding company Bauxit-Trust A. G., German capital already controls 
bauxite mines in Hungary and Yugoslavia that supply the raw material 
essential to maintenance of the aluminum industry, largely Govern- 
ment-owned. The newly formed company faces the difficulty of the 
prevailing foreign-exchange shortage, but it is reported that an effort 
wil be made to overcome this through agreements with foreign 
mining companies, especially those with properties in the Balkan 
States and certain Latin American countries, whereby Germany will 
undertake to supply mining and allied equipment in lieu of foreign 
exchange, thus yielding capital for investment in the mining enter- 

rises. 

I Control of consumption and trade by Government regulations.— 
By Ministerial Decree of March 26, 1934, a Supervisory Board for 
the Nonprecious Metals (Überwachungsstelle für die unedlen Metalle) 
was established, but an advisory council (Beirat) was created inde- 
pendent of this board to supervise only producers and traders in iron 
and steel products. The board was formed to regulate foreign trade 
and domestic consumption of base metals. Several subordinate con- 
trol agencies have been created, and numerous decrees now in effect 
are designed to facilitate attainment of the objectives set forth in the 
Four-Year Plan. Throughout 1937 German foreign trade and do- 
mestic industrial operations were regulated by severe and complicated 
systems of control. Restriction of imports continued throughout the 
year; it was effected by various forms of direct import-control meas- 
ures and by the strict application of foreign-exchange regulations.’ 
However, preference is given to imports of raw materials and essential 
semimanufactured products. 

The serious shortage of iron during most of the year prompted is- 
suance in December 1937 of a decree that prohibited the use of iron 
and steel in the manufacture of a long list of products for which a 
substitute raw material can be used; these include fences, signs, 
shutters, railings, gates, doors, etc., for which wood may be em- 


4 Redecker, 8. B., American consul, Frankfort on the Main, Germany. 
gio nean of Foreign and Domestic Commerce, Division of Foreign Tariffs, Special Circ. 424, Sept. 9, 
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ployed, and monuments, flooring, fountains, etc., for which some sub- 
stitute can be found. As has been true in all similar decrees restrict- 
ing the use of certain minerals or metals for specified purposes, the 
restriction does not apply to articles manufactured for export. 

The holdings of nonferrous metals, especially copper and its alloys 
and silver, by speculative investors so impressed the authorities that 
in January 1937 a Government decree was issued requiring all those 
not engaged in the manufacture of or trade in metals to place their 
stocks of platinum, silver, copper, lead, tin, and zinc at the disposal 
of the Board of Control for Base Metals or the Board of Control for 
Precious Metals. Exemptions were, however, allowed for a maxi- 
mum tonnage of each metal except platinum that might be retained; 
the Board of Control had authority to indicate the buyer and to fix 
the price and terms of sale for the remaining stocks. In trade circles 
it was reported that this measure was justified because of the size of 
private holdings that were remaining sterile. 

During the past few years conditional embargoes have been placed 
on certain products considered essential for domestic consumption. 
In May 1937 a restriction of this type on the export of copper vitriol 
and obsolete silver coins became effective.’ This decree is considered 
as a general conservation measure. 

The unique position of Germany as a major consuming and process- 
ing nation without adequate domestic reserves of mineral raw mate- 
rials, considered in the light of the measures being taken to maintain 
its rank as an industrial power, at the beginning of 1938 presents a 
problem, the solution of which is even more indefinite than in Italy 
or Japan. 


ITALY 


Italy's determination to “achieve in the briefest possible time the 
greatest possible autonomy in the nation's economic life” $ indicates 
an attitude toward national economic self-sufficiency similar to that 
of Germany, but emphasis is on the migration problem ? to a greater 
degree than on a lack of raw materials. Italy’s capacity to produce 
her requirements of mineral raw materials, with an exportable surplus 
in some instances, is nearer her needs than is Germany's, as the 
following table indicates: 

6 Jesien, W. S., American consular clerk, Frankfort on the Main, Germany. 
7 Adams, Ware, American consul, Berlin, Germany 


$ Benito "Mussolini before the Third National Assembly of Corporations on May 15, 1937. 
9 Royal Institute of International Affairs, London, Raw Materials and Colonies: Inf. Dept. Paper 18. 
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Production and net tmports (total imports minus exports) of basic minerals in Italy, 
1935-37, in metric tons 


1935 | 1936 1937 
Commodity 
Produc- Net im- Produc- Net im- Produc- Net im- 
tion ports tion ports tion ! ports 
Aluminum...................- 13, 800 (?) 15, 900 314 22, 900 3, 399 
Bauxite......................- 170, 064 (3) 202, 246 (3) 370, 000 (3) 
Coal and lignite............... 988, 000 | 13, 229, 000 1, 575, 000 8, 630, 000 1, 800, 000 12, 427, 000 
Coppel refined............... 360 89, 813 469 83, 104 1, 464 75, 800 
ron: 

Olula sata ida Cu: 551, 454 186, 822 838, 833 40, 198 900, 000 183, 011 

Dig coc s sa cde ee 703, 833 66, 163 828, 484 15, 884 863, 431 18, 177 

GER Keele (4) 989, 960 (4) 400, 381 (4) 545, 043 

ad: 

E A ui ur 39, 934 16, 748 50, 210 16, 935 (4) 9, 490 

lA A oA 35, 803 30, 224 36, 307 8, 361 39, 088 10, 460 
Manganese ore...............- 9, 127 122, 243 24, 132- 23, 967 (4) 75, 358 
Petroleum, crude. ............ 15, 977 219, 960 16, 106 300, 820 15, 286 891, 207 
Im Diu. onc iai e os 681 6, 748 706 3, 700 (4) 3, 565 

inc: 
DIC A n A LE 98, 013 (5) 108, 296 (5) (4) (5) 
SlaD AA cc 27,579 11,025 26, 575 3, 204 37, 767 6 


1 Preliminary unofficial estimates based on reliable sources. 

? Net exports in 1935, 5,801 tons. 

3 Net exports in 1935, 109,974 tons; 1936, 165,930 tons; 1937, 129,920 tons. 
4 Figures not available. 

5 Net exports in 1935, 50,312 tons; 1936, 52,652 tons; 1937, 74,933 tons. 


Iron and steel problem.—In Italy, as in Germany, the dependence of 
the steel industry on foreign sources for supplies of iron ore and scrap, 
considered from the angle of national economic independence and 
national defense, is a problem of the utmost importance. Italy 
imports large tonnages of iron ore and scrap, but imports of pig iron 
have declined in recent years; however, the country is a large exporter 
of iron pyrites. . 

It has been estimated 19 that 2.5 million tons of raw steel repre- 
sents the minimum annual requirement of fabricators. The industry 
has depended on foreign iron and steel scrap, imported chiefly from 
the United States, to a greater degree than on domestic reserves of 
iron and pyritic ores. 

In July 1937 the Corporation of Mechanical &nd Metallurgical 
Industries, under Government supervision, recommended that Italy 
should reduce its dependence on foreign scrap, increase production of 
iron ores and pyrites, and build enough blast furnaces to provide for 
the increased demand of pig iron. Two companies controlled by the 
Government through the Industria] Reconstruction Institute have 
undertaken to put the recommendations into effect. Completion of 
the program is expected by 1940, when the major part of the Italian 
iron and steel industry will be controlled by the Government. Dif- 
fering from the German plan, Italian authorities do not intend to 
abandon all consideration of low production costs in attaining eco- 
nomic independence. This reorganization of the Italian iron and 
steel industry has been assured adequate financing through the 
issuance of 20-year, 4%-percent, State-guaranteed bonds. 

The urgent need for increased tonnages of most strategic minerals 
has influenced action by the State in several directions, looking toward 
the end that domestic and colonial resources may ultimately provide 
a maximum of the present shortage in mineral requirements. 


10 Harvey, C. R., American consul, Milan, Italy. 
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Evidence of metal shortage.— Although Italy is not an exporter on a 
large scale of pig lead, slab zinc, and scrap of either metal, a decree 
effective December 13, 1937, prohibits exportation of these metals 
until the Ministry of Finance decides to allow exports through the 
issuance of special permits.!! 

Apparently this decree is a conservation measure intended to 
permit possible substitution of the metals involved for others that 
must now be imported. 

Development of East African colonies by official mining company.?— 
Active exploitation of the comparatively unknown mineral resources 
of the Italian colonies of East Africa, particularly Ethiopia, 1s assured 
by a decree-law published officially January 3, 1937, which created 
the East African Mining Administration. This company, functioning 
under the supervision of the Ministry of Colonies with funds provided 
by the Colonial Administration, is authorized to prospect for and 
develop mineral deposits and to buy and manage other mining com- 
panies. The governors of the East African colonies are given author- 
ity by this decree to revoke prospecting licenses already granted to 
mining companies whenever, in their opinion, there is a conflict of inter- 
ests with the Government-owned East African Mining Administration. 

Early in 1937 two mining companies, created with private Italian 
and German capital to exploit Ethiopian mineral resources, were in 
existence, but neither concern conducted any major development 
work during the year. 

Intensive technical research (especially in coal and petroleum), 
extensive exploration and development of domestic and colonial 
resources, expansion of consuming capacity in the form of additional 
plants and equipment, and strict application of metals conservation 
measures in effect by the end of 1937 appear to be the factors on which 
Italy depends in its effort to attain maximum self-sufficiency in mineral 
raw materials. 

JAPAN 


The Japanese Empire ? may be compared to Germany as an impor- 
tant consumer of crude minerals without adequate domestic reserves 
of essential raw materials; however, Japanese industry is still in the 
early stages of development. Although shipbuilding and production 
of armaments have made rapid strides, heavy industries generally are 
developed but slightly compared with the diversified operations in the 
major industrial countries of the Western World. Unlike the situation 
in Germany, Italy, Belgium, and the United Kingdom, Japan's im- 
portation and consumption of mineral raw materials are not remotely 
associated with the necessity of exporting metal manufactures, either 
in the form of machinery or semifinished metal fabricates. Exports 
of heavy industrial products are negligible, but the need of importing 
such m may be compared to that of crude minerals and 
metals. 

Increase in refining plants.—A change in the type or character of 
Japan's mineral and metal imports is discernible as the development of 
refining facilities progresses. Unofficial sources cite completion of the 
11 Sehnare, Lester N., American consul, Milan, Italy. 

12 Schnare, Lester N., American consul, Milan, Italy. 
13 Japan proper, Chosen or Korea, Taiwan or Formosa, Karafuto or Japanese Sakhalin, and Bokoto or 


Pescadores, with a total areá of 260,662 square miles. 
14 Royal Institute of International Affairs, London, China and Japan: Inf. Dept. Paper 21, 1938, p. 89. 
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first nickel-refining plant late in 1937 near Tokyo, which, it 1s re- 
ported, may treat low-grade ores of domestic origin as well as material 
imported from New Caledonia and British Columbia. In April 1937, 
press reports stated ' that the British Columbia Nickel Mines, Ltd., 
had virtually completed negotiations with the Mitsubishi interests of 
Japan for disposal of the entire output of the company mines at 
Choate, British Columbia. Japan made considerable progress during 
1937 in the reduction of imported bauxite and Korean alunite for the 
ultimate manufacture of aluminum and light-metal alloys. Formosa 
has a plant for treating, by the Bayer process, imported bauxite 
originating in Netherland India; Japan proper has several reduction 
plants that process Korean alunite and bauxite imported from Brazil, 
British Malaya, and Netherland India. There is evidence of a trend 
toward expansion of refining facilities for crude petroleum and refined 
petroleum products, with a probable decrease in the consumption of 
imported refined produets. In this connection the Government has 
encouraged prospecting, intensive development of domestic reserves, 
and procurement of substitutes through coal hydrogenation. 


Production and imports of basic minerals in the Japanese Empire, 1935-36, in 
metric tons 


1935 1936 
Commodity So 
Production Imports Production Imports 
Rate er nice siii dotes 4, 9,77 6,7 9, 011 
UO es ee IA AE 81, 510 (2) (1) 
Hauxllo A Tu Meu Oe cms 2) l 2 1 

^i A cp Cs 40, 896, 000 4, 049, 000 39, 668, 000 4, 189, 000 
Copper: telnet ace u per eee tebe at eee 84 81, 610 47, 794 

ron: 

EIER ee 515, 529 3, 404, 098 754, 400 3, 780, 110 

Pig and ferro alloys. ....................... 1, 964, 613 961, 914 2, 219, 049 1, 968 

Pr un RARIOR A C PR (2) 1, 692, 148 (2) 1, 497, 043 

ead: 

CE E ER ture diee (2) (0) () () 

A S NEUE MPO re 7, 442 90, 206 8, 883 95, 912 
Manganese ore 71, 650 (1) 67, 753 l 
Petroleum, crudo..................-...........- 514, 200 3, 125, 000 (3) 3, 515, 571 
Tim, A A A RS be 2, 069 4, 252 1, 870 4, 610 
Zinc: 

EI (2) 41, 293 (2) 48, 099 

|j aec pn E cee 34, 191 32, 703 39, 066 42, 031 


1 Not reported separately in official import trade returns. 
2 Figures not available. 


The manufacture of armaments and shipbuilding, the two major 
heavy industries of Japan aside from power development, are con- 
fronted with the serious problem of obtaining supplies of iron ore 
and pig iron that are adequate to maintain the iron and steel industry, 
with which they are closely linked. 

Shortage of tron ore and pig iron.—Duning 1936 and 1937 Japanese 
interests, at present sole exploiters of Malayan iron-ore deposits, 
made an intensive effort to increase the output of Malayan conces- 
sions and to locate and acquire additional sources of supply." During 
1936 production of iron ore in Malaya totaled 1,654,547 long tons— 
the greatest output up to that year and a sixfold increase in 12 years. 

15 Meeks, N. P., American vice consul, Vancouver, British Columbia, 

16 Davis, M. B., American consul, Singapore, S. S, 

78560—38——5 
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All but a negligible amount of Malayan iron ore is shipped directly 
to Japan, which in turn is the chief source of coal imported by British 
Malaya. Although Japan continued throughout 1937 to explore and 
negotiate for additional iron-ore concessions in British Malaya, Aus- 
tralia, and the Philippine Islands, there was evidence that the iron 
and steel industry still depended largely on imported scrap; during 
the first 7 months of 1937," 1,355,546 metric tons of iron and steel 
scrap was imported by Japan, well over 60 percent originating in 
the United States. This figure represents an increase of 142 percent 
over imports during 1932. 

Acquisition of new source of iron ore.—A valuable addition to Japan's 
iron-ore supply became available in December 1937? when the 
Lungyen iron-ore deposits of the Chahar Province, North China, were 
reopened under Japanese auspices. According to estimates of the 
Chinese Geological Survey, the Chahar iron-ore deposits contain 
91,645,000 tons of ore and represent about 40 percent of the iron 
reserves of China. 

The acute shortage of iron ore and pig iron evident throughout 1937, 
` which was due to unprecedented demand for steel products by the 
munitions and allied industries,? was relieved to a considerable extent 
by acquisition of the Lungyen ores. It was expected that late in 
1937 or early in 1938, 600 tons per day would be shipped from the 
Chahar Province directly to Japan and that during 1938 Japan's 
imports from this area would total 500,000 to 700,000 tons. 

A lack of domestic reserves of iron ore and the necessity for import- 
ing ever-increasing tonnages of this vital raw material, as well as pig 
iron and scrap, was the most serious problem confronting Japanese 
industry at the end of 1937. Although some coal is imported Japan 
probably can meet the demand from domestic sources. There is an 
exportable surplus of sulphur, and although copper mines furnish only 
about 60 to 65 percent of the estimated annual demand Japan has 
the largest known deposits in the Far East and production can be 
increased. Output of manganese ore, like that of copper, can be 
increased, and in an emergency the steel industry could depend on 
domestic sources for a large percentage of its requirements. 

In the interest of self-sufficiency and despite the officially expressed 
opinion that Japan can never hope to be self-sufficient with respect to 
mineral raw materials, the Government continues to subsidize 
exhaustive studies of domestic resources. 

17 Application of the Military Secrets Law in August 1937 placed iron and steel scrap, together with other 
oresand metals, into a basket group, precluding after that date identification of any single item in the official 
"bar Eastern Survey, Mar. 2, 1938, p. 55 


p. 55. 
19 Far Eastern Survey, Feb. 3, 1937, p. 32; Mar. 2, 1938, p. 56. 
20 Far Eastern Survey, Jan. 15, 1936, p. 9. 
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DOMESTIC REFINERY PRODUCTION 


The figures in the following table were obtained through coopera- 
tion between the United Statés Bureau of the Mint and the Bureau of 
Mines and were agreed upon after conference and adjustment between 
the two Bureaus. 

The totals are based on bullion deposits in the United States mints 
and assay offices and on returns to the Bureau of the Mint from the 
smelting and refining companies. The distribution is adjusted by 
means of information collected by the Bureau of Mines directly from 
the producing mines and tabulated for the mine reports discussed 
later. The data for the total production and in part for the distribu- 
tion are obtained from records of (1) the unrefined domestic gold and 
silver deposited in the United States mints and assay offices, (2) the 
domestic gold and silver in fine bars reported by private refineries, 
and (3) the unrefined domestic gold and silver contained in ore and 
matte exported for reduction. The last item is small. 


1 Some of the data for 1937 are preliminary, as indicated; detailed statistics with final revisions will be 
released later. 
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Gold and silver produced in the United States, 1982-36, and approximate distribution 


by States and Territories in 1936 
[Figures supplied by U. S. Bureau of the Mint] 


Gold ! Silver ? 
State or Territory 

Fine ounces Value Fine ounces Value 
EE 2, 449, 032 $50, 626, 000 23, 980, 773 $6, 762, 578 
tr V MES AS TR E 2, 556, 246 52, 842, 300 , 002, 629 8, 050, 920 
js, PIE 3, 091, 183 | 108, 191, 400 32, 725, 353 21, 155, 784 
er E A A AN , 609, 283 | 126, 324, 900 45, 924, 454 33, 008, 201 
1936: AA RATA RR 
lee e a ds ee eG 4, 780 167, 300 1, 107 857 
PULL). MUS EMEN SCREEN 517, 311 18, 105, 900 398, 378 308, 544 
RE a a ee ee LU 318, 126 11, 134, 400 8, 556, 186 6, 626, 766 
California- -------------------------------- 1, 048, 606 36, 701, 200 2, 036, 556 1, 577, 313 

Colorado.---------------------------------- 372, 943 , 053, 000 6, 391, 005 , 949, 
GOOT TEE 15, 900 27 1 
T L 1 o 1 a ee 85, 311 2, 985, 900 14, 814, 585 11, 473, 896 

A EE rU S 3, 288 2, 

Maryland: css casa ic eec meus 631 22, 100 30 
HUSO AA A IA CA AE AAA VE 
¡A A acta A AAA AAA 289, 146 
A TEE 185, 383 6, 488, 400 11, 498, 013 8, 905, 211 
NOVA ocio ay ENEE 286, 834 10, 039, 200 5, 172, 858 4, 006, 378 
New Mexico... 35, 966 1, 258, 800 1, 244, 133 , 581 
Now YOLk: c e etes e ada 22, 369 17, 325 
North Carolina. ` 1, 940 67, 900 5, 442 4, 215 
A AAA e ier eee 61, 940 2, 167, 900 103, 037 79, 802 
Pennsylvania- --.-------------------------- 1, 051 36, 800 7, 987 6, 186 
Philippine Islands. ..................-..... 597, 266 20, 904, 300 461, 402 357, 356 
Puerto FICO AAN A 4 16, 900 187 145 
South Carolina............................. 274 9, 600 73 

South Dakota 589, 286 | 20,625, 000 144, 777 112, 130 
CNNOSSOC MA 366 12, 800 48, 8 37, 803 
¿E A A II 620 21, 700 1, 347, 671 1, 043, 771 
D d WEE 233, 260 8, 164, 100 11, 203, 672 8, 677, 244 
ere Ate nnn soo Leon o mus s a 914 32, 000 101 78 
Washington... 11, 646 407, 600 59, 943 46, 426 
YA APA A si 2, 003 70, 100 1, 132 877 
4, 357, 394 152, 508, 800 63, 812, 176 49, 422, 530 


1 Gold valued at $20.674 per fine ounce in 1932-33 and at $35 in 1934-36. 
2 Silver valued per fine ounce as follows: 1932 at $0.282; 1933 at $0.35 (average New York price of bar silver) 
1934 at $0.64-]-; 1935 at $0.71875; 1936 at $0.7745 (Government purchase rate for United States product). 


In 1936 more gold was returned from industrial to monetary use 
than was issued to the arts and industries, a condition that has con- 
tenued since 1932; returns for 1936 totaled 1,025,022 ounces and issues 
941,941 ounces, a net return of 83,081 ounces. The total quantity of 
silver used in the arts and industries in 1936 was 35,842,074 ounces, 
of which 19,139,321 ounces was new silver and 16,703,353 ounces 
reclaimed silver. Among the principal sources of reclaimed gold and 
silver are old or obsolete jewelry, silverware, dental waste, and old film. 
The quantity of gold used in the arts and industries was 27 percent 
more in 1936 than in 1935 and the quantity of silver 13 percent less. 


Gold and silver produced in the United States, 1792-1936 


[From Report of the Director of the Mint. The estimate for 1792-1873 is by R. W. Raymond, commis- 
sioner of mining statistics, and since then by the Director of the Mint] 


Gold Silver 
Period 
Fine ounces Value ! Fine ounces Value ? 
1792-1847____________ 1, 187, 170 $24, 537, 000 309, 500 4, 
¡E 7 AA A 58, 279, 778 1, 204, 750. 000 118, 568, 200 157, 749, 900 
1873-1930. .....---..--.........-.- 180, 473, 183 3, 889, 148, 700 3, 268, 783, 289 2, 474, 041, 524 
239, 940, 131 5, 118, 435, 700 3, 387, 660, 989 2, 632, 195, 924 


1 Gold Weg a 1934 and thereafter at $35 per fine ounce; prior thereto at $20.674- per fine ounce. Dollar 
are rounded. 
? Silver valued in 1934 and thereafter at Government’s average buying price for domestic product; in 1934 
at $0.64-]- per fine ounce, in 1935 at $0.71875, and in 1936 at $0.7745. 
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The average commercial value per fine ounce of silver for the total 
recorded domestic production is $0.777. 


PRICES OF GOLD AND SILVER 


Gold.—The United States Treasury buying price for gold remained 
at $35 per ounce throughout 1936 and 1937. A complete account of 
regulations pertaining to gold and silver in 1933-34 is given in the 
chapter on Gold and Silver in Minerals Yearbook, 1934 (pp. 25-46), 
issued by the Bureau of Mines. 

Silver.—The Government price of $0.7757 for newly mined silver 
was maintained throughout 1936 and 1937 but was reduced by 
Presidential proclamation on December 31, 1937, to $0.64646464-++. 

The following table, copied from the Annual Report of the Director 
of the Mint for the Fiscal Year Ended June 30, 1937, shows the price 
of silver in London and in New York in 1936 and the first half of 1937. 


Price of silver in London and in New York, 1936-37 


[From report of the Director of the Mint] 


London price per ounce, Average 
0.925 fine! Juris United States| monthly 
m Mii: equivalent, | New York 
x chance per fine ounce,| price of fine 
Month Ne '| of London bar silver, 
York on | Price at cur- | per ounce 
Highest | Lowest | Average London | Fent rate of | (mean of bid 
exchange and asked 
quotations) 
1936 Pence Pence Pence Dollars Dollar Dollar 
E lc ee Leo elu 2236 19 20. 2500 4. 9627 0. 45250 0. 47562 
February............. OPEN 20146 197íe | 19.7946 5. 005 44581 45002 
March... . aaaaaaMMaMnMMMMMMaMMMaMM 20346 1946 | 19.6635 4.9705 44033 4 
ADI. A IS 20 197% 20. 2446 4. 9427 45084 45204 
WENNS 2076 1934 20. 2476 4. 9697 45354 45181 
FUNC oe ooa a ecu ates 2016 197íe | 19.7401 5.0192 44712 45062 
A E AA 1934 1936 19. 5900 5.0225 44323 45062 
August_.__... . . . d STRE OOIais 191146 1914 19. 4900 5. 0259 44128 45062 
September. ocio 20146 19%{6 | 19.5817 5. 0405 . 44408 . 45062 
do ee ee enia 20% 6 191146} 19.9768 4, 8984 . 44077 . 45062 
November..................-.-..- 221546 20 21. 0500 4. 8880 . 46307 45743 
December. ....................... 2136 21 21. 2350 4. 9076 46953 45664 
1937 
A A A 2146 2014 20. 7344 4.9075 . 45835 45224 
¡AI .. .. 20346 191546] 20.0833 4. 8939 . 44277 . 45062 
Marchas oo; tio da sas EE 201546 20% 20. 6354 4. 8851 45407 45442 
ADI]: za 21 20% 20. 7404 4. 9163 45928 45772 
ee A 20% 6 20% 20. 3130 4. 9398 45280 7 
Lt SE 1934 20. 0216 4. 9355 44512 45130 
Average, calendar year Lol. 20. 0720 4. 0707 . 44934 . 45399 
Average, fiscal year 1936-37 .|.-..-...-.l.......... 20. 2878 4. 9384 . 45119 . 45302 


1 London price in depreciated currency after Sept. 21, 1931. 


UNITED STATES AND WORLD MONETARY STOCKS 


The following tables show, respectively, the value of the gold and 
silver held by the United States Treasury as of June 9, 1938, and of 
the gold reserves of central banks and governments as of March 31, 
1938. 


60 MINERALS YEARBOOK, 1938 


Daily statement of current assets and liabilities of the United States Treasury, June 9, 


1938 
GOLD 
Assets Liabilities 
Gold..............- $12, 943, 427, 195. 67 | Gold certificates: 
Outstanding (outside of Treasury)........ $2, 894, 504, 789. 00 
Gold certificate fund—Board of Governors, f 
Federal Reserve System---------------- 7, 821, 950, 860. 38 
Redemption fund—Federal Reserve notes. , 164, 219. 82 
Gold TOO VO iconos nose 156, 039, 430. 93 
NOoTE.—Reserve against $346,681,016 of United 
States notes and $1,169,422 of Treasury notes 
of 1890 are also secured by silver dollars in the 
Treasury. 
Exchange stabilization fund................... 1, 800, 000, 000. 00 
Gold in general fund.........................- 261, 767, 895. 54 
Total........ 12, 943, 427, 195. 67 Total Sooo cosita loa 12, 943, 427, 195. 67 
SILVER 
Silver. ............. $1, 027, 195, 892. 15 | Silver certificates outstanding. ................ $1, 500, 268, 096. 00 
Silver dollars....... 503, 744, 298. 00 | Treasury notes of 1890 outstanding. ........... 1, 169, 422. 00 
Silver in general fund........................- 29, 502, 672. 15 
Total... ` 1, 530, 940, 190. 15 [Totals suyus a T yas nz id 1, 530, 940, 190. 15 


Gold reserves of central banks and governments as of Mar. 81, 1938 ! 


Millions Millions 
Country of Country of 

dollars dollars 

United States___ 2... 22. LL... 12, 795 || Europe—Continued ; f 
Ee EE 186 Switzerland. ......................- 3 705 
=== Other countries...................- 1, 740 
Europe: — 
United Kingdom 3___ 2, 689 Total (26 countries). ............- 9, 328 
ls A A 2, 428 || Latin America (11 countries). .......... 673 
Ci AAA 29 || Asia and Oceania (8 countries) . .......... 686 
A A eee dre 208 || Africa (5 countries) ....................- 266 
Belgium......................-...- 531 MIA 
Netherlands....................... 998 Total (52 countries). ............- 23, 934 


1 Data from Federal] Reserve Board. 
3 National Bank, $698,000,000; B. I. S., $7,000,000. 
3 In addition the British Exchange Equalization Account held $1,300,000,000. 
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Value of gold and silver imported into and exported from the United States, 1936—37, 


by classes 


Excess of im 


Imports Exports ports over 
| exports 
1936 

Contained in ore and base bullion................... $73, 705, 464 $842, 573 $72, 862, 891 
Bullion retned 1, 067, 679, 844 26, 690, 938 1, 040, 988, 906 

United States coin____ Lee , 810 10 1, 
NIE E oe oe de Lo EE 2, 730, 294 |... 2, 730, 294 
1, 144, 117, 412 27,533, 521 1, 116, 583, 891 

Silver: 

Contained in ore and base bullion................... 19, 574, 346 530, 545 19, 043, 801 
Bullion refined-------------------------------------- 99, 964, 158 1, 241, 306 98, 722, 852 

United States GE eege sae ene 340, 377 29, 771 ; 
Foreign coin_______ c Dc P Ten at 62, 937, 318 1, 163, 871 61, 773, 447 
182, 816, 109 2, 965, 493 179, 850, 706 
Contained i in ore and base bullion................... 74, 214, 974 933, 764 73, 281, 210 
Bulltonrepned 1, 554, 666, 687 45, 086, 254 1, 509, 580, 433 
United States okt. eege tee dona 1:965 |. nace eres 1, 965 
Fopelgn A oed esci ados eir 2, 639, 644 |... 2, 639, 644 
1, 631, 523, 270 46, 020, 018 1, 585, 503, 252 

Silver: 

Contained in ore and base bullion................... 21, 540, 648 616, 435 20, 924, 213 
Bullion TEE 48, 320, 445 952, 435 47, 368, 010 
United States coin... 278, 422 9, 582 268, 840 
Foreign COM. 2 y nni cesses cee wae u 21, 737, 469 10, 463, 887 11, 273, 582 


91, 876, 984 


12, 042, 339 


79, 834, 645 


DOMESTIC SUPPLY 


The domestic supply of new gold comes chiefly from dry and siliceous 
ore and from placer gravel. These two sources yielded 90 percent of 
_ the domestic gold in 1915, 80 percent in 1930, 87 percent in 1931, 
93 percent in 1932, 1933, and 1934, 91 percent in 1935, and 88 percent 
in 1936. The proportionate output of gold from copper ore was 7 
percent in 1915, 16 percent in 1930, 10 percent in 1931, 4 percent in 
1932, 5 percent in 1933 and 1934, 7 percent in 1935, and 10 percent 
in 1936. These sources accounted for 96 to 98 percent of the gold 
supply in 1915 and 1930-36. 

In 1915 dry and siliceous ore yielded 36 percent of the total silver; 
copper ore, 26 percent; lead ore, 27 percent; and zinc-lead ore, 9 per- 
cent. In 1936 dry and siliceous ore yielded 43 percent; copper ore, 
29 percent; lead ore, 6 percent; and zinc-lead ore, 22 percent. 


WORLD PRODUCTION OF GOLD AND SILVER 


According to the Bureau of the Mint, the world output of gold and 
silver from 1493 to 1936 1s 1,222,282,37 5 fine ounces of gold valued at 
$26,559,209,134 and 16,170 080, 050 fine ounces of silver valued at 
$15,012,277,71 1. 

The following tables show the world output of gold and silver from 
1933 to 1937. 


2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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World production of gold, 1933-37, by countries, in fine ounces ! 


[Compiled by R. B. Miller] 


See footnotes at end of table. 


2, 741, 660 
46 
2, 972, 074 


100, 600 
5, 755 

1, 833 

2, 476 
27 

120, 040 
7, 588 
246, 693 
3, 810, 000 
51 

71, 342 


7, 143, 182 


10, 311 
4 


804 
4, 440, S 


7 337 


Country 1933 
North America: 
United States: 
Continental. ..-------------------- 2, 276, 682 
Puerto Rico. ......................- 29 
AA A i 2, 949, 309 
MOI EE EE ` 
Newfoundland.......................- 15, 689 
5, 879, 436 
— a 
Central America and West Indies 
Costa Rica__. . iaa 8, 304 
KEE 1) 
Dominican Republic (exports)......... 3, 697 
Ouatemala ---------------------- 7, 420 
Honduras... 17,211 
Niearagug ---------------------- , 328 
Panama... EE 3 1, 900 
Salvador......... . . . eels 927 
Other countries 3.____ 9, 288 
87,075 
South America: 
ATLOO OT cc LL u su eTe 961 
BolviA-222 oir A 32, 889 
Brasil. oe te Ree ilL 113, 443 
EI UE 147, 054 
Colombia. at ot 298, 246 
rte ri eld Ci e 60, 667 
niar 
NEEE A OEA E E E a Sama u 23, 352 
Dutch. (Surinam).................. 12, ae 
POP: E E E AE E E N 96, 776 
Venezuela............-.............--- 95, 710 
929, 480 
Europe: 
AUSTIN. olo oo ee Eu 172 
quas Walusa DNUS 3, 803 
e BEE EO IA AI EE 
Ee 90, 954 
E AA 5, 498 
o A memes 2, 861 
tee 2, 565 
Portugal... u... u. losec Eis 1 
Rumania.............................- 142, 589 
31 ilc ese a eed 7,716 
Sweden.............................-.- 288, 649 
Bwitzerland NOE A E crises er EE 
U; S; S; IAE it es 2, 660, 000 
United Kingdon PEE A 6 
Yugoslavia. ..................-.......- 70, 344 
3, 275, 216 
Asia: 
JA 150, 000 
CHOS60 z sota tales 369, 991 
Cyprus (exports). el 
Indis, British_.........-....-...-..-.. 336, 106 
Indochina cuta cL Ee DRE Ma 193 
Dco ERN 441, 398 
Malay States 
LC BEE 29, 036 
Unfederated. ...................... 2, 131 
Netherland India. ..................... 78, 832 
F bilippine Islands... .................. 279, 535 
Sarawak....... .. se veces ieee tee! 18, 712 
SIBI. e See A ek eee A 4 . 
NIK NEE 20, 967 
1, 736, 901 


3, 759, 645 
483 
3, 748, 028 


3, 967 
15, 070 


3 15, 143 


KU A Š a k i AD 


E. | o EE E 


8, 277, 193 


2 451 


— A À) ES A _ Tu |) OQ QEO Em 


—c A E rss ———— ————— án 
A  —s o PP A EH 


TS ff ees Í eee CH E O mA 


— | — CO e 
A A o H 


166, 555 
(4 


965 
4, 970, 000 
($) 


q | | d 


AA A ca Ki. ii a | AAA H a AA | AA 
A | o AP y ————————————— ET 


A ns | ore ED | ee SD 


SS | ee | ED | ES |S, _........... —ÀÓ— 
A AA | AAA AAA OE PP——Á——— ta aten) 
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World production of gold, 1933-3837, by countries, in fine ounces—Continued 


16, 
11, 734, 575 


AAA u — EA A EE 


ee | ieee _ Qz=>->__ ___ || EAE I »>-xzx>EE. NIII DƏ Q T a 


1934 1935 1936 
9, 486 11, 419 16, 746 
329, 449 376, 164 402, 486 
418 2, 829 11, 027 
201 58 278 
8, 040 4, 286 1, 608 
3 10,000 13, 736 25, 700 
28, 839 27, 971 22, 088 
97, 706 125, 677 115, 903 
326, 040 358, 835 428, 144 
12, 110 23, 009 38, 463 
6 1, 567 
15, 979 15, 465 15, 110 
37, 023 38, 962 33, 364 
84 197 30 
19, 641 6, 379 8, 223 
2, 113 1, 647 4, 452 
691, 152 726, 281 797, 061 
1, 205 30, 753 37, 966 
908 3, 206 4, 065 
5, 398 8, 550 7, 659 
379 314 276 
42, 606 52, 182 69, 800 
5, 842 5,65 13, 231 
10, 479,857 | 10,773,991 | 11,336, 214 
12, 144, 476 | 12,607, 492 | 13, 391, 461 
36, 123 50, 102 60, 739 
2, 147 9, 272 7,7 
115, 471 102, 990 121, 174 
, 870 7, 333 7, 681 
70, 196 87, 609 113, 940 
639, 871 646,150 | 852, 422 
931 6, 728 16, 955 
184, 505 184, 009 221, 000 
160, 24 165, 277 164, 575 
12, 591 17, 012 20, 719 
, 622 8, 343 17, 600 
1, 234,575 | 1,284,825 | 1,604, 510 


A E re Per MÀ d 
EEE AS | o | Ps || A A d ASIS O ce 


Country 1933 
Africa: 
Bechuanaland........................- 5, 525 
Belgian Congo......................... 279, 808 
Camerouns, French. .................. |... .......- 
GY AA A IEA 
A A on u u: 3, 955 
os EE 3 1, 000 
French Equatorial Africa.............- 26, 589 
French West Africa (exports).......... 68, 610 
Gold Coast...........................- 305, 908 
Kenya Colony........................- 10, 532 
A AA oec ieu IS A ES 
Madagascar. . . .. .. . . . . -0O 14, 468 
Nigerian... u uU dación 17, 718 
Nyasaland d c z Su uu d eset ce 
Portuguese East Africa................ 1, 705 
Rhodesia: 
North Mono pcia 2, 
Boutbhern ........................- 642, 499 
Sierra Leone........................... 4, 
South-West Africa....................- 9 
A ee mean a 4,412 
Swaziland............................. 630 
Tanganyika.........................-- 32, 516 
Uganda. des bvcLieecce 1, 
Union of South Africa................. 11, 013, 713 
12, 448, 816 
Oceania: 
Australia: 
New South Wales................. 29, 252 
Northern Territory................ 65 
Queensland........................ 91, 997 
South Australia................... 6, 361 
WiCtOM MES 58, 183 
Western Ausítralia................. 636, 928 
A et 1, 
NAC A 153, 820 
New Zealand.......................... 161, 755 
Ne AAA wee ids e ondas 9, 850 
Tasmania. ..-------------------------- 6, 673 
1, 157, 322 
25, 515, 000 


27, 235, 000 | 29, 440, 000 | 32, 915, 000 


1 Prepared with the cooperation of the Office of the Director of the Mint. All figures for 1937 preliminary 
and subject to revision. No official statistics are issued by the Government of the U. S. S. R., consequently 
figures released by the various authorities vary widely and are irreconcilable. This table records only offi- 
cial production and export figures. In some countries accurate figures are not possible to obtain due to 


clandestine trade in gold. 
2 Refinery production. 
3 Approximate production. ` 
4 Data not available. Estimate included in total. 
$ Purchases by the Central Bank of Bolivia. 


* Exports. 
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16, 618, 558 


1, 123, 997 
45, 612, 918 


18, 334, 487 
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6, 860, 000 
150, 000 
1, 500, 000 
133, 000 
700, 000 
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1, 758 
3, 793, 788 
153, 000 


2, 791, 970 
169, 000 


102, 000 
(5) 

1, 500 
236, 000 


19, 000 
1, 101, 000 


4, 715, 000 


SS 
— ac 


——ec “ses | s-r | ence eee | s uss sr 
— T | A ES | A ee | ene o EE 


Country 1933 1934 
North America: 
COB8d82 u lu Q PP 15, 187, 950 | 16, 415, 282 
Central America and West Indies. .... 4, 800, 000 | 3,500, 000 
Mexico_.._.. sao leia , 101,062 | 74, 145, 012 
Newfoundland........................ 1, 208, 280 | 1,103,001 
United States 3.0000 000. 22, 821, 257 | 32, 486, 879 
112, 112, 549 |127, 650, 264 
South America: 
Argentina. AA IA 50, 154 60, 000 
Bolivi o cocer en 5, 469, 069 | 5, 216, 297 
Braz aa oido uc 23, 393 22, 
Chilo- zu uu; EEN 256,621 | 1,053, 097 
Colombia..---------------------------- 107, 992 127, 461 
Ecuador............................... 113, 200 110, 815 
GUIADA octanos dd 6, 000 6, 000 
l4. A A TEE 7, 460, 736 | 10, 366, 929 
Venezuela 9... ... ee 6, 7,0 
13, 493, 165 | 16, 969, 874 
Europe: 
AUSITIS soe poset ie te eo 22, 174 14, 017 
Czechoslovakia. _-------------------- 916, 204 971,370 
e EE 300, 513 303, 985 
Germany AA tei 6,320,690 | 5, 944, 0 
Oregon o o a da ee 593, 730 525, 791 
IS eier 15, 593 9, 163 
AAA a 342, 639 373, 217 
NOIWBV ouo rota ee A 241, 125 176, 829 
IL EE 41, 377 21, 155 
A ... oto 353, 497 417, 670 
e e EE 2, 929, 508 | 1,788, 289 
A AAA A 244, 8 519, 717 
U.S. B. AA RE 2, 620, 000 | 3,665, 000 
United Kingdom...................... 37, 551 138, 955 
Vugoslavia, 2... 1, 624, 000 | 1,748, 000 
16, 603, 423 | 16,617, 187 
Asia: 
TEE ee 6, 054,047 | 5,792,019 
Ching 4.23 c btn ha oe 122, 000 147, 594 
COhoeen -.. Lll... 702, 962 1, 005, 906 
Cyprus (ertporisl. 28, 
East Indies, 1 Netherland............... 860, 463 771, 361 
India, British... 26, 194 25, 505 
Indochina A AA EE 3, 601 
PEDE TNR SERERE 5,967, 499 | 6,882,156 
Philippine Islands--------------------- 181, 372 212, 613 
m IS NC ARA 7, 427 9, 547 
Turkey Detect eos A 100, 000 250, 000 
14, 021, 964 | 15, 228, 566 
Africa: 

TT E 27, 328 1, 929 
echuanaland......................... 622 95 
Belgian Congo......................... 2, 646, 713 | 3, 399, 619 

British West. Africa (Gold Coast, Ash- 
anti, Nigeria, Sierra Leone)... ` ` ` `` 131, 000 93, 000 
Eritrea EE 96 
Portuguese East Africa................ 224 763 
Rhodesia. .---------------------------- 112, 459 128, 568 
ha q Kr Uganda, Kenya Colony.. 5, 505 7, 228 
Transvaal, Cape Colony, Natal....... 1, 065, 011 | 1,002, 203 
3, 988, 958 | 4, 634, 267 
Australasia. coloraciones surtir dicos 11, 553, 031 | 11, 256, 903 
171, 780, 000 


192, 355, 000 |221, 250, 000 |253, 615, 000 


1 A preliminary world silver production table prepared with revisions and adjustments by R. B. Miller, 
Foreign Minerals Division, Bureau of Mines, in cooperation with the Office of the Director of the Mint. 
No official statistics are issued by the Government of the U. 8. 8. R., consequently figures released by the 


various authorities vary widely and are irreconcilable. 
2 Estimated by Chas. W. Henderson. 
3 Philippine Islands excluded. 
4 Imperial Institute (London), Statistical Summary. 
5 Data not yet available. 
6 Estimate based on other years production. 
? American Bureau of Metal Statistics (New York), Annual Issue. 
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MINE REPORT 


METHOD OF COLLECTING STATISTICS 


The first table in this report presents the official refinery figures of 
the production of gold and silver in the United States from 1932 to 
1936, as agreed upon by the Bureau of the Mint and the Bureau of 
Mines. With the comparatively unimportant exceptions of domestic 
gold and silver contained in ore and matte exported for reduction 
during the year, these figures record the production of gold and silver 
bullion from domestic ore in marketable form as metals, either refined 
or unrefined. 

To trace the gold and silver produced back to its source by States, 
counties, and mining districts, the Bureau of Mines systematically 
investigates the “mine production" of ores containing gold and silver 
and the output of the placer mines, the total being classified by meth- 
ods of production and by kinds of ore, as well as by mining districts. 
The resulting figures form the basis of the mine reports. 

Of the two plans for ascertaining the production of gold and silver, 
one is a measure of the metallurgic industry and the other of the mining 
industry; one reports the metal actually recovered in marketable form 
and the other the mine output and its recoverable content. The 
two methods will not produce identical results, but the figures for a 
period of years sufficiently long to compensate for overlap or lag should 
agree within allowable limits of error. 


Gold and silver produced in the United States, 1905-36, in fine ounces, according to 
mint and mine returns 


Mint Mine 
Year Fr [ E 
Gold Silver Gold Silver 
Lt uv EE Si 806, 088 1, 660, 622, 377 i 348, 701 1, 648, 980, 560 
1933 LE ETE ERIS 2, 556, 246 23, 002, 629 628, 175 23, 317, 159 
|| MS 3, 091, 183 32, 725, 353 $ 119, 159 32, 995, 017 
E A ILE tee E Pe 3, 609, 283 45, 924, 454 3, 688, 832 48, 840, 669 
AA ARA 4, 357, 394 63, 812, 176 4, 405, 118 61, 647, 455 


109, 420, 194 | 1, 826, 086, 989 109, 190, 585 1, 815, 780, 860 


According to mint reports these figures show a total excess of gold 
for the 32 years of 229,609 ounces (a difference of 0.21 percent) and 
a total excess of silver of 10,306,129 ounces (a difference of 0.56 


percent). 
UNITS OF MEASUREMENT 


All tonnage figures are short tons of 2,000 pounds and “dry weight"; 
that is, they do not include moisture. 

From January 18, 1837,* through 1932, the price of gold was fixed 
by law at $20.67 per fine ounce, and in 1933 the legal coinage value 
was continued at $20.67. The average weighted price per fine ounce, 
as computed by the Bureau of Mines, was $25.56 for 1933, $34.95 for 
1934, and $35 for 1935, 1936, and 1937. 

The annual average prices * for domestic silver from 1932 to 1937 
are as follows: 1932, $0.282; 1933, $0.350; 1934, $0.64646464; 1935, 
$0.71875; 1936, $0. 7745; 1937, $0.7735. 


3 For Congressional acts with debe to MA SCH Apr. 2, 1792, to Jan. 31, 1934, see Minerals Yearbook. 


1937, p. 113; for gold prices in London, 1931 
4 For highest, lowest, and average price of silver in New York 1874-1935, see Minerals Yearbook, 1937. 
p. 115; for ratio of silver to gold, 1687-1935, p. 121. 
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MINES PRODUCING 


LEADING GOLD PRODUCERS 


The output of the 25 largest gold producers in the United States 
(Philippine Islands and Puerto Rico excluded) in 1937, none of which 
produced less than 17,400 ounces, was 2,165,642 fine ounces (52.5 


percent of the total). 


panies included the same names in each year. 

The decrease in 1937 from 1936 in the proportion of the total 
gold produced by the 25 largest operators indicates that larger ton- 
nages of lower-grade ores were treated in 1937 by some of the 25 


leading producers of gold (particularly Utah Copper Co. and 
Operators of floating connected-bucket E pn 


mines in California). 


“Although changing i in rank, the first 11 com- 


gold 


increased their output 48,203 ounces in 1937 over 1936, while operators 
of all other types of placer plants increased their output 61,383 ounces 


over the same period. 


The Benguet Consolidated Mining Co. (including the Balatoc 
mine, controlled by Benguet stockholders) in the Philippine Islands 
ranked between the Homestake Mining Co. and the Utah Copper Co. 
as a producer of gold in 1937. 


Larger producers of gold in the United States in 1937, in order of output! 


Rank Operator State Mining district Source of gold 
1 | Homestake Mining Co......... South Dakota..| Whitewood............ Dry and siliceous ore. 
2 | Utah Copper Co............... EN AA est Mountain....... Copper ore. 
3 | United States Smelting, Refin- | Alaska......... Fairbanks and Nome..| Dredging gravel. 
ing & Mining Co. 
4 | Golden Cycle Corporation 3__..| Colorado....... Cripple Creek, etc___.| Dry and siliceous ore. 
5 | Phelps Dodge Corporation..... Arizona........ ia Warren, Ajo...| Copper ore. 
6 | Alaska Juneau Mining Co.. ... Alaska......... Juneau---------------- Dry and siliceous ore. 
7 | Empire Star Mines Co., Ltd...| California. ..... Gras Valley aia lie Do. 
8 | Idaho-Maryland Mines Cor- |..... o u pult s ^ [rS SDS ss Do. 
poration. 
9 | Yuba Consolidated Gold Fields). do.......... Callahan, Snelling, | Dredging gravel. 
Yuba River. 
10 | Natomas Co. ..................].---- dosi Folsom............... Do. 
11 | Nevada Consolidated Copper | Nevada........ Robinson............. Copper ore. 
Corporation. 
12 | United States Smelting, Refin- | Utah........... West Mountain and | Zinc-lead ore, lead ore, 
ing & Mining Co. Tintic. dry and siliceous ore. 
13 | Lava d Gold Mining Cor- | California...... irs Valley-Nevada | Dry and siliceous ore. 
poration ity. 
14 | Capital Dredging Co...........]..... dora ios Folsom................ Dredging gravel. 
15 | Mountain Copper Co., Ltd. ...|..... do-.... I Fon jp ounan West | Dry and siliceous ore. 
elt. 
16 Miren a Coppermines Cor- Nevada........ Robinson... Copper ore. 
poration 
17 | Golden Queen Mining Co...... California.....- Mojave... Dry and siliceous ore. 
18 | Carson Hill Gold Mining Cor- |..... do.......... Mother Lode.......... Do. 
poration. 
19 | London Gold Mines Co........ Colorado....... Mosquito. ...........- Do. 
20 | Eureka Standard Consolidated | Utah........... Kee o2. eene Lead ore, dry and 
Mining Co. ; siliceous ore. 
21 | United States Smelting, Re- | Arizona........ San Francisco......... Dry and siliceous ore. 
fining & Mining Co. (Gold 
Road). 
22 | Shenandoah-Dives Mining Co..| Colorado....... Animgag .------------ Do. 
23 | Argonaut Mining Co., Ltd..... California...... rd Lode.......... Do. 
24 | Central Eureka Mining C0. esse t (o aeuo, oM" LEE Do. 
25 | -Bald Mountain Mining Co. ...| South Dakota.. Trojan io e ER DE Do. 
1 Philippine Islands excluded. 
? Custom mill. Includes mainly ore from Cresson, Portland, Ajax, and other mines in Cripple Creek 


district, Colo., but also from other districts in Colorado. 
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LEADING SILVER PRODUCERS 


The output of silver from the 25 leading silver-producing companies 
in 1937, none of which produced less than 430,000 ounces, was 
51,073,186 ounces, or 72 percent of the total mine output of the 
United States (Philippine Islands and Puerto Rico excluded). 


Larger producers of silver in the United States in 1937, in order of output 


Rank Operator State Mining district Source of silver 
1 | Sunshine Mining Co........... Idaho. ......... Evolution............. Dry and siliceous ore. 
2 | Anaconda Copper Mining Co...| Montana....... Summit Valley........ Copper ore, zinc-lead ore. 
3 | Phelps Dodge Corporation... Arizona........ Warren, Verde, Ajo...| Copper ore. 
4 | Empire Zinc Co................ Colorado....... Battle Mountain...... Do. 
5 | United States Smelting, Refin- | Utah........... West Mountain, Tin- | Lead ore, zinc-lead ore, 
ing & Mining Co. tic. siliceous ore. 
6 | Bunker Hill & Sullivan Mining | Idaho. ......... EE Lead ore, zinc-lead ore. 
& Concentrating Co. 
7 | Tintic Standard Mining Co....| Utah........... Tint cot2enad esac ese Lead ore, dry and sili- 
ceous ore. 
8 | Utah Copper Co...............]..-.- dO cec West Mountain....... Copper ore. 
9 | Silver King Coalition Mining Co.|..... T0 ue Uintah...............- Lead ore, zinc-lead ore. 
10 | Hecla Mining Co. ............. Idaho.......... Lelande............... Lead ore. 
11 | Federal Mining & Smelting Co. |..... do.........]|] Hunter, Yreka........ Lead ore, zinc-lead ore. 
12 ARM Metal Co. (Presidio | Texas.......... Shafter_--------------- Dry and siliceous ore. 
mine). 
13 | Polaris Mining Co Idaho.......... Evolution............. Do. 
14 American Machine & Metal | Montana....... Philipsburg..........- Zinc-lead ore. 
o. 
15 Pes her Mining & Smelt- | Arizona........ Oro Blanco............ Do. 
ing Co. 
16 rak City Consolidated Mines | Utah........... Uintah................ Do. 
O. 
17 | Sierra Consolidated Mines, Inc.| California...... Mount Patterson..... Dry and siliceous ore. 
18 | Anaconda Copper Mining Co. | Montana.......| Hog Heaven. ......... Do. 
(Flathead mine). 
19 | Tonopah Mining Co.of Nevada.| Nevada........ Tonopah.............- Do. 
20 | Butte Copper & Zinc Co....... Montana.......| Summit Valley........| Zinc-lead ore. 
21 | Magma Copper Co. ........... Arizona........ Pioneer............... Copper ore. 
22 cones Metals Reduction | Nevada........ Piocho eoru Zinc-lead ore. 
O. 
23 | Veta Mines, In Arizona........ Ash Peak. ............ Dry and siliceous ore. 
24 | Treadwell Yukon Co., Ltd..... Nevada........ 'TvDO. seres Zinc-lead ore. 
25 | Snyder Mines, Inc. ............ Idaho.......... Warm Springs. ....... Do. 


NUMBER OF MINES 


The following table indicates the number of mines that produced 
gold and silver in 1935, 1936, and 1937. "The placers are those in 
which the gold and the silver in natural alloy with the gold and, in a 
few placers, with platinum are recovered from gravel and sand, whether 
by hand washing, sluicing, hydraulicking, drifting (in frozen ground 
or ancient buried river channels), or dredging. "The lode mines are 
those yielding gold and silver (from ore as distinguished from gravel) 
mainly from underground workings, including those that yield ore 
valuable chiefly for copper, lead, or zinc but that contribute precious 
metals as byproducts. In addition to producing mines enumerated 
here many properties were being prospected and developed, and 
many other mining claims were being held by assessment work only. 

The enumeration of placer mines is less satisfactory than that of 
lode mines, because some are operated only temporarily and are 
individually small and because much of the production is made by 
transitory miners not regularly working placer ground. So far as 
possible the unit, as for lode mines, is not the operator but the mining 
claim or group of claims. 
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Number of mines in the United States producing gold and silver, 1935-37, by States ! 


Lode Placer Total 
State 
1935 1936 1937 1935 1936 1937 1935 1936 1937 
Alabama...................- 3 1 2d _ ¿2 [se 5 1 4 
Alaska 2...22- 69 58 61 639 1, 306 1, 177 708 1, 364 1, 238 
Arizona..............-...--- 904 847 2 765 1, 197 787 2 710 2, 101 1,634 | 21,475 
California. .................. 1, 112 903 913 | 1,487 639 838 | 2,599 | 1,542 1,751 
CGolorado 8 714 655 842 601 490 | 1,712 | 1,315 1, 145 
Georgia.-------------------- 6 2 8 35 36 37 37 
Jd ho cuco ata od 289 281 347 | 1,079 828 741 | 1,368 | 1,109 1, 088 
Illinois ?. .. ........... Metu 1 2 Ah A AA, DEEG 1 2 2 
Maryland. .................|.......- 1 | NG) AC IA MC ATA 1 1 
Michigan ?.................. Ld sac. PAR AS A, uec rteca Y e ica 2 
Missouri? -------- 1 1 Me AS A EEN 1 1 1 
Montana...............-.-- 681 570 615 551 284 406 1, 232 854 1, 021 
Nevada....................- 706 661 682 149 119 117 855 780 799 
New Mexico...............- 150 136 159 234 169 160 384 305 319 
New York 3................- 1 1 LE AMA AAA E 1 1 1 
North Carolina............. 15 9 7 17 9 5 32 18 12 
Oregon..................-.- 115 93 104 268 166 150 383 259 254 
Pennsylvania............... 1 1 | (| PA ME A 1 1 1 
South Carolina............. 8 5 3 12 2 1 20 7 4 
South Dakota -------- 15 12 14 199 130 73 214 142 87 
Tennessee 3. ..............-- 3 3 ^) A AAN PE 3 3 3 
VK MAA HM o O fall EA NS AAA 14 5 7 
Utah cua ici arcas 203 171 189 31 28 14 234 199 203 
Vireinig? 2 2 3 3 1 3 5 3 6 
Washington................. 63 44 65 172 106 90 235 150 155 
Wyoming. ........-.....-.- P 10 5 3 38 25 27 48 30 30 


O ces | ees? | eee sm | qe 


5,243 | 4,528 | 4,613 | 6,950 | 5,235 | 5,033 | 12,193 | 9,763 9, 646 


1 Philippine Islands and Puerto Rico excluded. 
2 Estimated. ` e 
3 Number of mines contributing to production of gold or silver. 


MINE PRODUCTION 


SUMMARY 


The following table gives the mine production of gold and silver in 
1936 and 1937, by States, as reported to the Bureau of Mines by the 
roducing mines. (Gold production rose 9 percent in 1937 over 1936. 
f all other factors of gold production are considered it is apparent 
that the 69-percent increase in the value of gold from $20.67 to $35 
an ounce is still significant, but the power of the jump in price to 
cause continued increases in production is on the wane. The gain in 
production for 1937 over 1933 was 83 percent. The increase in 1934 
over 1933 was 19 percent;in 1935 over 1934, 18 percent; and in 1936 
over 1935, 19 percent. 
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Gold and silver produced in the Western States of the United States, 1848-1936, and 
in Alaska, 1880-1936, in terms of recovered metals ` 


[Compiled by Chas. W. Henderson] 


Gold Se o 
; A A l an: ver (fine 
State Period ounces) 
Fine ounces Value ! 

ATIZODA oes ole sota ls 1860-1936 8, 609, 900 $188, 841, 655 229, 388, 854 
A TEE 1848-1936 93, 477,324 | 1,973,809, 992 90, 440, 016 
e Oe Hu TEE 1858-1936 36, 446, 165 769, 492, 739 678, 248, 882 
Idaho. 2 ace oe ee eg 1863-1936 7, 030, 826 149, 218, 313 379, 546, 495 
Montana. colon ege 1862-1936 15, 491, 703 326, 662, 817 661, 151, 309 
A TEE 1859-1936 23, 085, 826 486, 565, 586 556, 163, 914 
New Mexico- --------------------------------- 1848-1936 1, 963, 792 42, 066, 913 58, 665, 916 
Oregon EE 1852-1936 5, 183, 058 109, 370, 073 4, 328, 053 
South Dakota 1876-1936 17, 055, 717 378, 547, 304 8, 530, 474 
TOLAS EE 1885-1936 6, 098 147, 375 25, 990, 966 
AAA A ecu euer one 1864-1936 7, 545, 094 164, 303, 330 624, 421, 861 
Washington----------------------------------- 1860-1936 1, 514, 508 31, 763, 103 9, 506, 380 
Wyoming- MAA e eee 1867-1936 73, 516 1, 681, 388 73, 766 

Total, Western States------------------- 1848-1936 | 217, 483,527 | 4,622, 470, 588 3, 326, 456, 886 
AlnSEB. tna cacon ete S Er 1880-1936 21, 730, 943 473, 597, 607 18, 004, 220 

Total, Western States and Alaska... 1848-1936 239, 214, 470 5, 096, 068, 195 3, 344, 461, 106 


1 Gold valued per fine ounce as follows: Prior to 1933, $20.67-+; 1933, $25.56; 1934, $34.95; 1935-36, $35. 


ORE PRODUCTION, CLASSIFICATION, METAL YIELD, AND METHODS OF 
RECOVERY 


The best index of lode mining is the quantity and metallic content 
of ore mined rather than the number of mines or operators. The 
following tables give details of classes of ore, metal yield in fine ounces 
of gold and silver to the ton, and gold and silver output by classes of 
ore and by methods of recovery, embracing all ores that produced 
gold and silver in the United States (excluding the Philippine Islands 
and Puerto Rico) in 1935. The individual State chapters from which 
these tables were compiled contain additional tables and text on the 
subject and may be found elsewhere in this volume. 

The classification originally adopted in 1905 on the basis of smelter 
terminology, smelter settlement contracts, and smelter recovery has 
been used continuously in succeeding years, except for modifications 
necessitated by the improvement in recovery of metals and the lower- 
ing of grade of complex ores treated, accomplished by improved mill 
concentration processes. A “dry” ore is one that carries so little lead 
or copper that by itself in quantity it would not satisfy the require- 
ments for the smelter charge in lead smelting or copper smelting, 
respectively. The copper ores include those smelting ores that con- 
tain 2.5 percent dry assay or more of copper (or less than this per- 
centage if no other metal is present), or those ores concentrated 
chiefly for their copper content. The lead ores are those that contain 
5 percent dry assay (minimum lead smelting charge requires 7.5 to 8.5 
percent) or more of lead, irrespective of precious-metal content; 
an ore that carries any grade of lead exclusively is called a lead 
ore. Zinc smelting ores (chiefly oxides) range from 16 to 45 percent 
zinc; zinc concentrating ores include any grade of zinc ore that makes 
marketable zinc concentrate, irrespective of precious-metal content. 
The mixed ores are combinations of those enumerated. In some of 
the tables that follow, figures for dry and siliceous ores have been 
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separated into gold, gold-silver, and silver ores. Siliceous (silica 5 in 
excess of iron) gold, gold-silver, and silver ores containing too little 
copper, lead, or zinc to be classified as copper, lead, zinc, or mixed 
ores are called “dry” ores regardless of the ratio of concentration, 
except low-grade ore milled chiefly for its copper content and having 
very little or no precious-metal content (chiefly the ‘porphyry 
coppers””) and ores from which separate products of lead concentrates 
and zinc concentrates are made. The crude ore into the mill in these 
two exceptional instances thus takes its name from its products—a 
name that is also justified by the mineralogical content and final 
recovery of metals. The ''dry and siliceous ores" thus, by elimina- 
tion, include both dry siliceous and irony, but chiefly siliceous, ores 
valuable for their gold and silver content, regardless of method of 
treatment, and dry fluxing ores carrying considerable quantities of 
iron and manganese oxides, or iron sulphide, and very small quantities 
of gold and silver. "The smelter classification applies to concentrates. 

'The lead, zinc, and zinc-lead ores in most districts in the Eastern 
and Central States carry no appreciable quantity of gold or silver; 
such ores are excluded from this report. 


5 Except where mineralization approaches a matte, ores in their natural state generally contain more silica 
than iron and usually are highly siliceous. 
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Mine production of gold in the United States in 1936, by States and sources, in fine 
ounces,! and total 1932-36, by sources and percent 


Zinc-lead 
Dry and Co Lead : : 
ut pper | Lead Zinc |and zinc- 
State Placers Ge are ore copper ore |lead-cop- Total 

per ores 

Alabama. -.-------------|---------- 4.1420. AAA EE A A D 4,726 
Alaska...............-.-- 346, 785 193, 770 24 | Me epitome FPE AA 540, 

Arizong 6, 487 136,313 | 166,259 | 2, 502 19 A 10, 828 322, 408 
California. .............. 409, 423 654, 834 12, 829 345. MONDE SU. A 11 | 1,077, 442 
Colorado. ............... 13, 581 335, 532 10,569 | 6,124 16 AAN 78 , 607 
Georgia. ................ 140 | occ. eulos A A VE 450 
Idaho... eu 34, 430 43, 762 17 BAG A WEE 1, 537 80, 292 
IET e AAA A — 4202009 RRA A AA PA uz. sss 668 
Montana...............- 40, 416 120, 256 7,750 508. AN S upo 11, 279 180, 209 
Nevada.............-.-. 8, 203 210, 825 62, 140 2, 164 | permet 3, 037 286, 370 
New Mexico............. 3, 378 16, 319 1, 602 58 rau rer 11, 673 ,037 
North Carolina.......... 28 1, 894 1195 A SE, rouy co ss 2, 037 
Oregon. ----------------- 39, 421 21, 201 J3D A E AA A 60, 753 
Pennsylvania ?. .........|.........- oa IA AS, A ERN HH tS 890 
South Carolina.......... 5 252 Wee ed Fertur. T CNN PARA EA 287 
South Dakota........... 347 AAA AN A A A 586, 354 
Tennessee_____.... A esed 410 AN O A TER 410 
A A Do E cd Eb zlii A 613 
1 6A: BEE 161 80,361 | 117,287 | 5,902 |........|......-- 19, 733 223, 444 
Virginia.......... AE 2 rad A AS EA A ae sU 909 
Washington............. 658 11, 535 20. |: dcc E cec coc et 12, 218 
Wyoming.............-- 1, 650 e a E BONS SO AMA AA ONERE EM ], 965 
1936: Total. ............. 905, 279 | 2,421,145 | 379,158 | 18, 161 43 enl 58, 883 | 3, 782, 669 
Percent............ 23. 93 64. 01 10. 02 0.48 A ono ]. 56 100. 00 
1935: Total.............. 768, 408 | 2,162,442 | 226,910 | 23, 122 211 163 55, 695 | 3, 236, 951 
Percent............ 23. 74 66. 80 7.01 .71 .01 .01 1. 72 100. 00 
1934: Total.............. 721,380 | 1,854,011 | 145,930 | 16,957 Ak |. ul 40, 297 | 2,778, 788 
Percent. ........... 25. 96 66. 72 5. 25 .61 201 oer 1. 45 100. 00 
1933: "Total. ------------ 579, 908 | 1,561,306 | 105,838 | 13, 508 61 254 42, 834 | 2,303, 709 
Percent ..........- 25. 17 67.77 4. 60 09. A .01 1. 86 100. 00 
1932: Total. 2 544, 433 | 1,620, 102 98, 914 | 15, 788 48 |.......- 50, 735 | 2, 330, 020 
Percent............ 23. 37 69. 53 4. 24 208 saco A 2. 18 100. 00 


1 Philippine Islands and Puerto Rico excluded. The Bureau of Science, Manila, P. I., reports that bullion 
from lode mines of the Philippine Islands in 1936 yielded 611,074 ounces of gold, and placer mines 10,894 
ounces. 

2 From pyritiferous magnetite ore. 


Siliceous ore treated and gold recovered per ton of ore treated in 4 Western States 


1931-37 
Alaska California South Dakota Colorado 
Year 
Gold Gold Gold Gold 
Ore Ore r re 
recovered recovered recovered recovered 
treated per ton treated per ton treated per ton treated per ton 


— — | ene [J —M— | ED | — ,—rÑn | =—ssF fe 


Short tons Ounce Short tons Ounce Short tons Ounce Short tons Ounce 


1031. ........ 4, 195, 000 0.054 | 1,008, 411 0.310 | 1, 404, 153 0. 308 811, 619 0. 281 
1932. ........ 4, 068, 000 056 978, 218 .943 | 1,409, 893 . 940 , . 353 
1033 A 4, 171, 000 053 | 1, 281, 843 .2/4 | 1,432, 555 357 741, 900 309 
1984. a , 390, 000 046 , 299, 699 .193 | 1,520, 669 319 | 1,164,575 259 
1030. 6.2 522 3, 833, 338 .047 | 3, 237, 926 . 167 , 487, 205 . 381 , 535, 534 . 205 
1936...------ 4, 466, 644 .043 | 4,179, 341 .157 | 1,549, 146 .378 | 1,861, 431 . 180 


1937. ....... 4, 580, 923 .051 | 4,472, 637 .153 | 1,597,178 .363 | 1,681, 183 . 197 
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Mine production of silver in the United States in 1936, by States and sources, in fine 
ounces,! and total 1932-36, by sources and percent 


iS TS 


Dry and Lead ee 
gé and zinc- 
State Placers EUN Copper ore | Lead ore copper Zinc ore lead-cop- Total 

ore per ores 
Alabama..........|.......- 860 AA AA elec A seated atas 869 
Alaska ...-------- 45, 202 116, 033 323, 038 BS eX O AAA 484, 306 
Arizona....------- 890 | 1,493,698 | 6,000, 750 217,468 | 3,872 |........ 669,365 | 8, 386, 043 
California......... 33,081 | 1,752,818 282, 550 20,441 A, euer ; 2, 103, 799 
Colorado.......... 2,705 | 1,946,506 | 3,693, 303 220, 644 | 15,740 |........ 23,878 | 5,902,770 
Georgia...-.......- KS, MM UE er A md re 28 
Idaho......-..---.- 11, 153 | 10, 130, 403 1,226 | 1,601, 321 |........|........ 2, 793, 427 | 14, 537, 530 
liii AAA A A dE 1480 |. E, EE 1, 780 
Maryland.........|.......- 93. AA PO A PI AA 33 
MISSOURI AAA A A sc phuyu ussuss2 O NAAA AA tet usa ss 163, 720 
Montana.........- 5,654 | 2,364,736 | 5,575, 786 89, 771 |.......- 14, 900 | 3,549,716 | 11, 600, 563 
Nevada..........- 2,454 | 3,279, 882 337, 782 289, 467 | 1,713 |........ 1, 157, 488 | 5,068, 786 
New Mexico....... 23 , 224 94, 392 5,363 | 13,401 |........ 590, 1, 163, 255 
O AAA E A A A A A 18, 251 18, 251 
North Carolina.... à 1, 168 1,2004 A A A EE 5, 575 
Oregon. ..........- , 690 75, 090 4 3215 erp EE ep oie 85, 061 
Pennsylvania *___-|......--].----.------ 5,118 AAA A PA A 8, 118 
South Carolina... AS E . Cd. SED FAA AAA A A EE 50 
South Dakota..... 31 1444117 AAA AA PA en eo kuu sss 144, 448 
Tennessee. .--.----|--------]------------ 45,0544 |. e. A PRA 1, 486 50, 330 
'TOXaS E uses 1, 301,301. |... u. A A AA 1, 361, 459 
Utah... E 13 | 3,090,029 | 1,061,547 | 1,155,961 |........|........ 4, 690, 095 , 997, 645 
Virginia. .......... 1 95 ce ER M. c RR 96 
Washington....... 133 48, 064 8, 940 690 AA PA 9, 073 66, 900 
Wyoming......... 220 857 mercem roca S 1, 113 
1936: Total........ 107, 443 | 26, 265, 319 | 17, 445,001 | 3,775,817 | 34,726 | 14, 900 | 13, 509, 328 | 61, 152, 534 
Percent.......- 0. 18 42. 95 28. 53 6.17 0. 06 0. 02 22. 09 100. 00 
1935: Total.....--- 91, 524 | 19, 427,025 | 12, 692, 623 | 3,345, 561 | 19, 423 | 51,923 | 12, 890, 560 | 48, 518, 639 
Percent.......- . 19 40. 04 20. 16 6. 89 .04 . 11 26. 57 100. 00 
1934: Total.......- 96,045 | 12, 218, 9082 | 7,748,876 | 3, 142,008 | 35,904 | 6,944 | 9,533,455 | 32, 782, 304 
Percent....... ; 37.27 23. 64 9. 59 . 11 . 02 29. 08 100. 00 
1933: Total........ 64,661 | 7,026,531 | 5,836,091 | 3, 922, 183 | 56,799 | 70,723 | 6,153,608 | 23, 130, 596 
Percent....... . 28 30. 38 25. 23 16. 96 : EN 26. 100. 00 
1932: Total........ 63,844 | 7,270,371 | 5,180,776 | 4,894,938 | 32,343 | 3,025 | 5,294,372 | 22, 739, 669 
Percent....... . 28 31. 97 22. 78 21. 53 š .02 23. 28 100. 00 


1 Philippine Islands and Puerto Rico excluded. The Bureau of Science, Manila, P. I., reports that 
bullion from gold lode mines of the Philippine Islands in 1936 yielded 493,227 ounces of silver, and placer 
mines 1,507 ounces. 

2 From fluorspar-lead ores. 

3 From pyritiferous magnetite ore. 


Dry and siliceous gold, gold-silver, and silver ores produced in 13 Western States and 
average recovery in fine ounces of gold and silver per ton in 1936 


Gold ore Gold-silver ore Silver ore Total 
Average Average Average Average 
Stato ounces ounces per ounces per ounces 
Short | Perton | ghort ton Short ton Short | Per ton 
tons tons tons tons 
Sil- Sil- : Sil- 
Gold var Gold vor Gold | Silver Gold ver 

Arizona.......- 652, 914| 0. 184| 0. 62| 111, 879) 0. 142| 5.21| 44, 548| 0.010) 11.40|  809,341| 0. 168|: 1. 85 
California. ` 4, 143,639) .158| .25 7,861) .124| 13.57| 27,841] .044| 22,63| 4, 179, . 157| .42 
Colorado. ----- 1, 569,171) .199) .32| 225,294) .102| 1.68| 66,966| .008| 15.79| 1,861, 431| .180| 1. 05 
aho.......... ,446| .159| .37 427| 2. 750| 97. 43| 250, 265| .002| 39.92| 515,138] . 085/19. 67 
Montana. ....- 547, 726| .201| .54| 35,642| .207| 9.29| 215,186] .014 8. 07 798, . 151| 2. 96 
Nevada........ 1,353,000| .133| .80| 259,686| .077| 2.71| 112,812| .098| 13.26| 1,725,498| .122| 1.90 
New Mexico... 34, 215| .202| .32| 86,810; .108| 5.02 1,071| .016| 11.18 122, 096| .134| 3. 76 
Oregon........ 135,930|- 157] ss OO) cu - PA A A A asus 135,3360| .157| .55 
South Dakota.| 1, 549,146) .378) .09|....... |]... |]... ll 1, 549, 146| .378| .09 
go: IEA [oes eoe E O eoo ae er A DEE 104,935| .006| 12.97|  104,935| .006|12.97 
Utali-. 2.2 2. 350, 484| .167| 1.97| 122,675] .138| 6.44| 99,662| .050| 16.14|  572,821| .140| 5.39 

Washington... 44,786) .257| .88|........]......].-...- 381| .027| 22.32 45, 167] .255| 1. 
Wyoming...... 831] .946| .15|........|......l...... 13| .108| 64. 54 344| .915| 2.58 
10, 645, 194 197 41| 850, 274 111| 3.97| 923, 680 024 179| 2. 11 


19. 93/12, 419, 148| . : 
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Ores produced in some! Western States and average recovery in fine ounces of gold and 
silver per ton in 1937 


Gold ore Gold-silver ore Silver ore 
Average Average Average 
State ounces per ounces per unces per 
Short ton Short ton Short ton 
tons ___| tons tons 
Gold | Silver Gold | Silver Gold | Silver 
California................- 4, 358, 184 | 0.153 | 0.23 58, 058 | 0.269 | 8.35 56,395 | 0.041 | 17.14 
Colorado. ...............- 1, 291,058 | .235 .39 | 316,105 | .086 | 1.71 74, . 004 9. 43 
Idaho. 2. se ese bows 203,197 | .177 . 52 205 | 3.537 | 87.43 328,112 | .002 | 43.03 
Montana. ..............-- 644,596 | .202 . 46 13,568 | .265 | 14. 46 246,325 | .028 8. 03 
Nevada..................- 1,219,732 | .134 .60 | 382,715 | .080 | 3.78 126,601 | .047 9. 68 
New Mexico. ............- 64, 682 | .136 . 43 68,616 | .160 | 7.34 955 | .006 | 10.32 
Oregon. .................- 74,400 | .234 06) A erc E IU sess 134. 00 
South Dakota. ........... 1, 597, 178 | .363 sU AP A A A A luu. 
TOA iaa 12-1 2999 EEN AAA A A 116,141 | .005 | 11.40 
LBA: a E A 216,787 | .220 | 2.53 | 168,769 | .155 | 5.87 99, 596 | .049 | 19.72 
Washington. ............- 179,850 | .200 X op O CEN A 1,754 | .006 | 10.19 
Wyoming----------------- 17 | 9.682 L40 AAA A AN PI A E 
9, 849, 603 | .202 . 96 |1, 008, 036 114 | 4.14 | 1,049,900 | .021 | 21.24 
State Copper ore Lead ore Lead-copper ore 
California................- 447, 248 | 0.034 | 0.66 5,009 | 0.065 | 16.54 |...........].-----. |]. ----.- 
Colorado................- 261,658 | .046 | 15.86 30,235 | .262 | 6.77 537 | 0.005 | 21.26 
Ida DO: 2... cuco choceVs 850 | .026 | 43.08 | 412,378 | .002 | 5.00 |...........|---.-...]------- 
Montana. .........------- 3, 426,395 | .004 | 1.94 13,807 | :¿076-1 10.52 luccoocnons GE, se 
Nevada..............-..-- 5, 669, 388 | .012 . 05 11,218 | .213 | 20.17 1,003 | .016 6. 62 
New Mexico.............. 3,631,454 | .002 . 06 1,853 | .075 | 4.80 396 | .006 | 13.37 
EIERE, ee 2,796 | .332 | 2.06 3 | 5.333 | 15.33 30 | 2.300 | 10. 67 
a AAA A A A A AA uen A A irn ae 
TOA de 3, 949 |....... 290: AAA A A 43 eem . 84 
Utah A Esc 23, 197,017 | .009 .08 | 152,691 | .069 | 10.69 |...........|--.-.-.]-----.- 
Washington. ............- 6,631 | .002 . 79 445 |....... 595 19. pestes DEE AA 
Wyonlng.z:.---- e A A A e O A O | e eere enun 
36, 647, 386 | .009 37 | 627,699 | .037 | 6.95 2,009 | .045 | 11.80 
State Zinc ore Zinc-lead ore Total 
UA AAN RA A 1 0.083 | 6.19 | 4,925, 014 | 0. 143 0. 58 
Colorado. .........-..-..- 135. A a sus ss 94,871 | .039 | 1.56 | 2, 068, 61 . 171 3. 03 
Ko ESY o Co acu cosa lonas A PS oes 1, 130, 660 . 008 2. 86 | 2, 075, 402 . 020 9. 43 
Montana................- 125,395 | 0.002 | 0.48 | 427,863 | .022 | 5.81 | 4,898, . 034 2.41 
Nevada. 103,305 | .016 | 4.80 51,504 | .014 | 8.53 | 7,565, 466 | .036 . 64 
New Mexico.............- 170, 510 |-------|------- 252, 626 | .049 | 1.88 | 4,191,092 | .009 . 90 
AA PA A A A PA eee oes 77,230 | .239 . 72 
South Dakota sce esos A A E A A EE 1, 597, 178 | .363 . 09 
ao: AAA MAA A A A O so 22 120,145 | .005 | 11.03 
Utali- usas tao 1/8. quos eese 743,242 | .042 | 7.82 |24, 578, 275 | .013 . 52 
Washington AD PA A seem 106, 146 |....... . 13 294, 826 . 122 . 43 
Ree Eet EE, A xu mes O A entm EE 17 | 9. 682 . 76 
399,518 | .005 | 1.39 |2,807,082 | .022 | 4.49 |52, 391, 273 | .048 1.17 


1 Figures for Arizona not available. Alaska omitted from this table because unusually low gold content 
of Alaska Juneau would vitiate average gold content. 
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GOLD AND SILVER TT 


Gold and silver produced at mills in the United States and percentage of gold and silver 
recovered by smelting and from placers, 1932-36 1 


Bullion recovered from all sources 


(fine ounces) Percent of gold and silver from all sources 


Ore 
treated : TE Amalga- | Cyanida- | Smelt- 
Y ear (short Amalgamation Cyanidation mati en "on ing ? Placers 
tons) 
: ; Sil- Sil- Sil- Sil- 
Gold Silver | Gold Silver |Gold ver Gold cor Gold ver Gold Ver 
1932. .......-- 7, 684, 543| 851,391| 260, 447| 434,869| 753,228| 36.5| 1.1| 18.71 3.3| 21.4| 95.3| 23.4| 0.3 
1933..........- 7, 853, 875| 893,678| 377,823| 352, 136| 227,262| 38.8| 1.6| 15.3| 1.0| 20.7| 97.1| 25.2) .3 
1934.......... 10, 096, 091| 866, 336| 250, 209| 503, 48211, 193, 450| 31.2 RI 18.1] 3.6| 24. 7| 95.3| 26.0 .3 
1935. `, 11, 158, 079| 928, 949| 433, 446| 610, 144|1, 731, 622| 28. 7 9| 18.8| 3.6| 28.7| 95.3] 23.7 .2 
(KEE 13, 867, 60111, 025, 040| 437, 091| 711, 39612, 518, 288| 27.1 7| 18.8| AU 30.2| 95.0| 23.9 .2 
1 Philippine Islands and Puerto Rico excluded. 
2 Both erude ores and concentrates. 
Gold and silver produced at mills in the United States in 1936, by States! 
Bullion recovered from all sources Percent of gold and silver 
(fine ounces) from all sources in State 
Ore, old 
tailings, 
State Pu Amalgamation Cyanidation  |Amalgamation| Cyanidation 
tons) AAA PAI IA, IAE 
Gold Silver Gold Silver | Gold | Silver | Gold | Silver 
Alaska --------- 4, 446, 217 168, 250 28, 385 1, 063 1,199 | 31.12 6. 64 0. 20 0. 28 
Arizona.............-. 302, 627 9, 715 3, 978 50, 225 99, 083 3. 01 .05 | 15. 58 1. 18 
California............. 3, 042, 661 | 374,077 | 215,179 | 133, 200 | 438,031 | 34.78 | 10.23 | 9.94 | 20.02 
Colorado.............- 1, 304, 618 63,805 | 17,596 | 133, 580 48, 573 | 17.40 . 30 | 36. 44 . 82 
Idaho................- 196, 011 18, 895 8, 200 5, 397 2, 439 | 23. 53 .06 | 6.72 . 02 
Montana. . ----------- 309, 005 8, 703 2, 055 38, 731 115, 113 4. 83 .02 | 21. 49 . 99 
Nevada..............- 1, 369, 427 39, 779 | 89,581 | 68,046 | 650,155 | 13.89 | 1.77 | 23.76 | 12. 43 
New Mexico.......... 54, 674 342 96 6,836 | 191,820 | 1.04 01 | 20.69 | 16. 49 
Oregon. .............- 31, 601 5, 006 1, 218 255 8. 24 1. 43 . 42 . 41 
South Dakota. .....-- 1, 549, 102 | 330,052 | 66,585 | 255, 850 77,811 | 56. 29 | 46.09 | 43.63 | 53.87 
OX9S |onslcnc conci 98 499 AA A 441 887,810 |.......|......- 71. 94 65.21 
Etat cocos Eme 174, 368 1, 500 2, 396 16, 354 2, 998 . 67 . 02 7.32 . 03 
Washington.......... 25, 607 3, 108 1, 667 1, 413 2, 905 9. 47 . 16 | 21.97 2. 33 
Wyoming............- 175 134 10 LN oC 6. 82 . 90 Eeler 
Eastern States. ........ 63, 009 1, 674 145 AAN DEE 16.13 "yd AAA ur 
Total: 1936. .......... 13, 867, 601 |1, 025, 040 | 437,091 | 711,396 |2, 518, 288 | 27.03 .71 | 18.15 4. 09 
1035. nios 11,158,079 | 928,949 | 433, 446 | 610, 144 |1, 731, 622 | 28. 70 .89 | 18. 85 3. 57 


1 Philippine Islands and Puerto Rico excluded. 
PLACERS 


Dredging.—Placer gold is obtained largely from gravels handled by 
connected-bucket floating dredges, which recovered approximately 
63 percent of the total output from placers in the United States 
(Philippine Islands and Puerto Rico excluded) in 1937 and 66 percent 
in 1936. The quantity of gold recovered by dredges from the inception 
of the industry as a commercial factor in 1896 to the end of 1937 is 
recorded as 15,086,514 ounces, originating by States as follows: 
California, 9,673,992 ounces; Alaska, 3,662,866 ounces (includes some 
gold by hydraulicking); Montana, 531,773 ounces; Colorado, 419,360 
ounces; Idaho, 421,833 ounces; Oregon, 342,289 ounces; and other 
States, 34,401 ounces. The output in 1937 was 644,143 ounces from 
105 dredges, of which California produced 322,961 ounces from 46 
dredges; Alaska, 255,568 ounces from 41 dredges; Idaho, 28,962 
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ounces from 10 dredges; Montana, 17,564 ounces from 3 dredges; 
Oregon, 17,178 ounces from 4 dredges; and Colorado, 1,910 ounces 
from 1 dredge. 


Connected-bucket floating gold dredges operaled in the United States, 1936-37, by 
companies and districts 


ALASKA 


A PT 


Number of 
dredges 
Company Address District 
1936 | 1937 
Alluvial Gold, INC. ............................ Fairbanks........... 1 A 22525 1 
C. J. Berry Dredging A DETTA Miller House........|..... do c t Z22222 1 1 
Gold Placers, Inc.............................. Fairbanks 6 (¢ WEEN 1 1 
Council Dredging Co.......................... Council............. Council............. 1 1 
Ge UE Co. (formerly Straub € Kim- |..... "a (o EE E E lege 1 1 
North Star Dredging Co. ......................].-..- COs AA lee n f. 1 1 
Ophir Gold Dredging Co.......................]....- AS losses A 1: dic 
Deadwood Mining Co......................... Fairbanks........... Fairbanks...........]...... 2 
J. R. Murphy, lessee from Fairbanks Gold | Meehan.............|..... ^ [o PER 1 il 
Dredging Co., Ltd. 
United States Smelting, Refining & Mining | Fairbanks...........|..... lee 5 5 
Co., Fairbanks Department. 
Arctic Circle Explorations, Inc. (formerly Kee- | Candle.............. Fairhaven.......... 1 2 
walik Mining Co.). f 
Forsgren Dredging Co. ........................ Deering.............|..... (O... ee eee 1 1 
Alaska Gold Dred dging Corporation. ..........- Dawson...........-- Fortymile........... 1 1 
North American Mines Co., Jack Wade Opera- | Jack Wade..........]....- (00:225 o2 cane 1 1 
tions n Dl ack Wade Dredging Co.). 
Walker’s Fork Gold Corporation... Steel Creek. ........|..... EE 1 1 
American Creek Operating Co. ...............- Fairbanks........... Hot Springs......... T esi 
North American Dredging Co.................. ¡JA Iditarod............. 1 1 
J. E. Riley Investment Co_.......-.---.-------|----- (O... oz sut 22 GE [o REPERI 1 ] 
Felder  Oeale TTakotna...........- Innoko.............. 1 1 
Holky Dredging Co. (Ganes Creek Dredging | Ophir...............]..... Co a EE 1 1 
Co. to Oct. 8, 1 
WF; PUNtilA: source e KN EE, GE G6 po 2 razu 2 1 
Savage de Matheson.......-...-----------------]----- dO- A os noa do.....- a UR: 1 
Fox Bar Dredging Co... Nome............... Kougarok........... 1 1 
Kougarok Consolidated E 5-522 TAVIOF APA EG 6 E e AAA A 1 
Dime Creek Dredging Co. (Wallace Porter)....| Haycock............ Koyuk.............. 1 1 
Alaska Sunset Mines Corporation..........--.-- Nome............... Nome............... 1 1 
Dry Creek Dredging Co.......................|..... A EE WEE dO E 1 1 
Greenstone Mines, Inc.........................]..... i (e EE, E Eege 1 1 
United States Smelting, Refining & Mining |..... e e E A, nec d0- uil. 3 3 
Co., Nome Department. 
Bartholomae Oil Corporation. ................- KO 2o c Port Clarence....... 1 1 
N. B. Tweet & Son.___.....---------.---------]----- SI AS DO: EE 1 1 
Casa de Paga Gold Co. ........................ Solomon. ........... Solomon............ 1 1 
Lee Brothers Dredging Co.....................|...-. do. 22 tnos eius PAI PE 1 
Spruce Creek Dredging Co Nome.._......... GE Eegen 1 1 
New York Alaska Gold Dredging Co.......... Bethel.............. Tuluksak-Aniak..... 2 2 
38 4] 
CALIFORNIA 
Yuba Consolidated Gold Fields................. San Francisco....... Callahan............|.....- 1 
Camanche Placers, Lid .----------------------- Camanche.........- Camanche........-- 1 1 
Comanche Gold Dredging Co-- San Francisco.......|..... o D WEE 1 1 
Lancha Plana Gold Dredging Co.............. Camanche..........|..... A eee 1 
George V. & O. W. Neilsen....................|----- (O. A zu zs al GE 1 1 
Wallace Dredging Co . San Francisco..---.--|----- lOs s oss 1 1 
cun Gold Dredging Co..................|.---. dO. osos: Cosumnes River. ... 1 1 
Capita Dredging Co... 2 ee A A A sec Folsom. ............ 3 3 
d Hill Dredging Co. .......................|----- OG E, EE OG EE 1 1 
tomas A E A Sacramento. ........]..... "e GEN 6 ú 
Sacramento Gold Dredging Co................. San Francisco.......|..... ee EE 1 1 
George D. Dawson............................- Smartville.......... French Corral....... line 
Cal-Oro Dredging Co. ........................- San Francisco. ...... Greenhorn. ......... 1 1 
Yreka Gold Dredging Co. ..................--.|----- dO: cos oes esee a (0 a GE 1 
D. D. Dodson (Staheli)........................ Red Bluff........... It EEA 1 1 
Roaring River Gold Dredging Co. ............. San Francisco.......|..... A VL be 1 
Junction City Mining Co......................].---- TO Junction City....... 1 1 
La Grange Gold Dredging Co..................]|.-..- a (o OENE DAENS aded La Grange. ......... 1 1 
Lancha Plana Gold Dredging Co. ............. Camanche.......... Lancha Plana....... 1 1 
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Connected-bucket floating gold dredges operated in the United States, 1936-37, by 
companies and districts—Continued 


CALIFORNIA—Continued 

Number of 

dredges 

Company Address District 
1936 | 1937 
Lewiston Gold Dredging Co. (Gold Bar Dredg- | San Francisco....... Lewiston............ 1 1 
ing Corporation). 
Trinity Gold Dredging Co. .................... Lewiston............]|....- kee ee 1 1 
Bill & McCoy Dredging Co. ee E Chien... Magalia.............|. eee 1 
Arroyo Seco Gold Dredging Co. ............... San Francisco....... Mother Lode........ 2 2 
Antelope Creek Dredging Co..................|....- a Co 2 A Ophir--------------- 1 1 
Gold Hill Dredging Co-------------------------|----- GOs A E e e SE 1 1 
Oro Bell Dredging Co.......................... Sacramento. ........|....- e | sce een 1 1 
Yuba Consolidated Gold Fields................ San Francisco....... Oroville. ............ 1 1 
Williams Bar Dredging Co....................- Marysville.......... Smartville..........]...... 1 
Merced Dredging Co........................... San Francisco. ...... Snelling............. 1 1 
San Joaquin Mining Co |.---- (0 irs e oes BOG Ax OR NR EE 1 
Snelling Gold Dredging Co.................... Snelling.............]..... ^ To AA 2 2 
Yuba Consolidated Gold Fields. ................ San Francisco... ....|..... 6 (6 anis 22 2 2 2 
Yuba Consolidated Gold Fields................]....- EK AA Yuba River......... 5 5 
40 46 
COLORADO 
Continental Dredging Co. ..................... Breckenridge........ Breckenridege........ | 1 | 1 
IDAHO 
Fisher & Baumbhoff. ..........................- Centerville.......... Boise Basin......... 2 2 
The Grimes Co0-.-.----------------------------- Pioneerville.........|..... d0. ciscus 1 1 
Moores Creek Dredging Co. ................... Idaho City..........]..... Ëer 1 1 
Jordan Creek Placers........................... Silver d meee Soe ae CASON u SD: 1 1 
Mount Vernon Mining Co..................... Elk City............ Elk City...........- 1 1 
Little Smoky Dredging Co..................... Bos. e Little Smoky. ...... Dolce 
Gold Creek Placer Co.........................- Plercé.. i cards Pierce.-------------- 1 1 
Gold Dredging, Inc.---------------------------|----- [el AEE PA GO PISETE EERE 1 1 
Baumhoff-Fisher Co. .........................- Warren. ...........- Warren____..... . `. 1 1 
Idaho Gold Dredging Co.......................]....- A EE lee 2| esu: 
Warren Dredging Co. (formerly Idaho Gold |..... AI FUMER d0::.2--95 EE 1 
Dredging Co.). 
12 10 
MONTANA 
AA Helena.............. Helena.............. 1 1 
Norwegian Placer, Homer Wilson.............. Norris- ------------- Norris- ------------- 1 1 
Pioneer Placer Dredging Co.................... Gold Creek. ........ Pioneer. ............ 1 1 
3 3 
OREGON 

Monarch Gold Dredging Co. .................. Prairie City......... Canyon............- 1 15252 
Western Dredging Co. .......................- San Francisco.......|.... ro Ty A E 1 
Rogue River Gold Co.......................... Rogue River........ Greenback.......... 1 1 
Pioneer Gold Dredging Co..................... Baker............... Mormon Basin...... D EE 
Sumpter Valley Dredging Co. ................. Portland............ Sumpter...........- 1 1 
Timms Gold Dredging Co. .................... Galena.------------- Susanville........... 1 1 
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Gold produced in the United States by connected-bucket floating dredges, 1933-37, 
in fine ounces 


Year Dredges California Alaska Other States ! Total 
A 63 201, 710 200, 563 29, 248 431, 521 
pur HORA EL NA 74 193, 773 269, 082 49, 940 512, ies 
A eee eee 91 236, 404 216, 560 53, 324 506, 288 
A ha et ese AE 103 276, 324 255, 803 63, 993 596, 120 
¡AAA E OE CRUCEROS 105 322, 961 255, 568 65, 614 644, 143 


1 Arizona, Colorado, Idaho, Montana, and Oregon. 


Other placer-mining methods.—From 1932 through 1937 dragline 
and power-shovel excavators operated in connection with dry-land 
and floating amalgamating and sluicing plants have been widely used 
in placer mining. In 1937 approximately 18 percent of the total 
output of placer gold, including Alaska and excluding the Philippine 
Islands, was recovered at these plants, and 19 percent was produced 
by old-established mining methods, such as hydraulicking, drift 
mining, sluicing, and rocking. 

Additional inforniation on placer-mining methods may be found in 
the State reviews in Minerals Yearbook and Mineral Resources. 


PRODUCTION IN PHILIPPINE ISLANDS 


The value of the gold produced in the Philippine Islands from 1907 
to 1936, inclusive, is computed at $98,897,006. The gold production 
in 1937 was 699,874 ê ounces valued at $24,495,578 compared with 
621,968" ounces valued at $21,768,880 in 1936, an approximate 
increase of 12 percent. The annual value of the output from 1927 
to 1937 was as follows: 


Mine production of gold in the Philippine Islands, 1928-37 


Gold (fine Value 1 Gold (fine | value: 


ounces) ounces) 
rd. 92,109 | $1,904,062 || 1093 325,039 | $8 009 
RT WEE 160, 6 3, 320, 300 OG DEE 340, 314 11, 893, 975 
IV VBE 179, 220 3, 704, 800 Li EE 451, 818 15, 813, 630 
1S lo osa see ; 3, 762, 433 1936 2... 2 ee 1, 21, 768, 880 
Er V EE 244, 298 5,050,084 || 19373... 0... 609, 874 24, 495, 578 


1 Gold valued per fine ounce as follows: Prior to 1933, $20.67; 1933, $25.56; 1934, $34.95; 1935, 1936, and 1937 


? Bureau of Science, Manila. 
3 Refinery receipts, compiled by Chas. W. Henderson. 


The larger producers of gold, in approximate order of importance, 
in 1937 included: Balatoc Gold Mining Co., Benguet Consolidated 
Mining Co., Antamok Goldfields Mining Co., Itogon Mining Co., 
Masbate Consolidated Mining Co., I. X. L. Mining Co., San Mauricio 
Mining Co., Demonstration Gold Mines, Ltd., United Paracale 
Mining Co. , Suyoc Consolidated Mining Co., Baguio Gold Mining 
Co., and Atok Gold Mining Co.; each of the 12 mines produced Over 
16, 000 ounces of gold, and together they produced 653,000 ® ounces. 
Lode mines yield much the greater part of the total output of gold 
from the Philippine Islands. 

The output of silver from the PhilippineIslands approximates 1 ounce 
for each ounce of gold and 1s produced as a byproduct of gold mining. 

* Refinery receipts, compiled by Chas. W. Henderson. 


? Bureau of Science, Mani 
8 Refinery receipts, ‘compiled by Chas. W. Henderson. 


COPPER 


By J. W. Furness and H. M. MEYER 


SUMMARY OUTLINE 


Page Page 
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content of copper-bearing ores. ......... 87 | World aspects of copper industry------------- 100 
Refinery production... 89 International cooperation------------------- 100 
Copper aulnbhate 91 World production... 100 
Secondary copper 2L. ...- 91 World consumption. ooo. 102 
Consumption and uses ---------------------- 91 Review by countries. oo ooo... 103 

New suppl o ooo 91 


The copper industry showed marked improvement over several 
immediately preceding years in 1937 and made new high records in 
certain branches; but the year as a whole could not be considered 
satisfactory, for the latter part of the year witnessed another of the 
periodic gyrations from which the industry has suffered in the past, 
in a collapse caused in part by the general business recession and in 
part by overoptimism in the copper industry. In this connection 1t 
1s interesting to note parts of the opening statement of the chapter on 
Copper from Mineral Resources, 1901: “The conditions surrounding 
the copper industry during the year 1901 were in many respects 
extraordinary. * * * The course of events has left the industry 
in & weakened condition." "These thoughts, expressed 37 years ago, 
are as applicable today as in 1901. 

Major features of the copper industry in 1937 were a new high 
record rate of world consumption in the first three quarters of the 
year, followed by an abrupt decline in the final quarter; a record 
annual world production; a sharp reversal of the downward trend of 
refined stocks in midyear that resulted in increases in visible world 
inventories at the end of the year; and a collapse of the marked upward 
trend of prices in the first quarter of the year to successive monthly 
declines in prices as the year progressed. 

World production of copper in 1937 was by far the largest ever at- 
tained, being 26 percent above the total for 1929, the previous record 
year. 'The increase was due to greater production outside of the 
United States, where output was 65 percent higher than in 1929, for in 
the United States production was only 83 percent of the 1929 total. 

World deliveries of copper also established a new high record in 
1937, being substantially above the previous record years 1936 and 
1929. The higher total can be ascribed to the remarkable growth in 
consumption outside of the United States, for apparent consumption 
in the United States, though 6 percent above 1936, was only 78 percent 
of that in 1929. 

The year opened with the price for copper at 11.775 cents a pound, 
visible stocks below normal as compared with demand, and produc- 
tion on the upgrade. The industry was apparently very optimistic as 
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to future consumption. Greater foreign demand in the face of in- 
creased production from Chile, Rhodesia, Canada, and Belgian Congo 
and apparent increased demand in the United States seemed evidence 
enough to substantiate the optimistic statements made. But seem- 
ingly too little thought was given to the psychological effect of war 
rumors in Europe on the speculative tendencies of those who deal in 
mineral raw materials. The London Metal Exchange was most active, 
a speculative shortage of electrolytic copper for immediate delivery 
was evident, and the price for copper advanced rapidly to 16.775 cents 
on March 31, the highest price of the year. Just how much copper 
was purchased by various governments for war emergencies and how 
much by individuals for purely speculative purposes or for hedges 
against inflation is not known. The sales of 412,000 short tons of 
copper in 3 weeks of 1936, one each in April, July, and October, indi- 
cated that the larger fabricators had purchased their requirements for 
many months in advance, presumably at prices ranging from 9 to 934 
cents a pound. The smaller fabricators buying from hand to mouth, 
as they have since the World War, and unable to obtain their demands 
at prices they thought reasonable in comparison with the low-priced 
stocks or supplies of their more fortunate competitors, again became 
panicky over the immediate future, as in 1929; this condition was 
one of the factors that helped create higher prices and maintain a 
misleading appearance of active domestic and foreign demand for 
corsumption. 


S alient statistics of the copper industry in the United States, 1925—29 (average) and 
1984—87, in short tons 


Average, 
1925-20 1934 1935 1936 1937 
New copper produced— 
From domestic ores, as reported by— 
A AP xeu Diu 885, 826 237, 401 380, 491 614,516 | 1837,770 
Ore produced: 
Copper ore. ----------------------- 59, 505, 871 |? 11, 723, 638 |? 19, 112, 054 | 2 3 38, 371, 113 (5) 
Average yield of copper.percent.. 1. 44 1. 92 1.89 1. 50 4 
SmelterS-.---------------------------- 892, 730 244, 227 381, 294 611,410 | 834,661 
Percent of world total. ............ 51 17 23 32 32 
Refineries- ---------------------------- 890, 767 233, 029 338, 321 645,462 | 822, 253 
From foreign ores, matte, etc., refinery 
TODOS ee 317, 287 212, 331 250, 484 177, 027 244, 561 
Total new refined, domestic and foreign. .| 1, 208, 054 445, 360 588, 805 822, 489 | 1, 066, 814 
Secondary copper recovered from old 
serap only... A 347, 512 310, 900 361,700 382, 700 408, 900 
Copper content of copper sulphate pro- | 
duced by refiners. ----------------------- 4, 601 3, 167 3, 376 4, 642 5, 855 
Total production, new and old and do- 
mestic and foreign----------------------- 1, 560, 167 759, 427 953, 881 1, 209, 831 | 1, 481, 569 
Imports (unmanufactured)5_._...........-- 391, 212 213, 286 257, 182 190, 339 279, 875 
Hennegd AAA A 59, 236 27, 417 18, 071 4, 782 7, 487 
Exports of metallic copper $......-........- 522, 616 290, 359 295, 198 259, 032 345, 584 
Refined (ingots, bars, rods, etc.)......... 482, 868 272, 138 275, 006 236, 091 309, 751 
Stocks at end of year. ..................... 307, 200 479, 000 411,000 305, 500 | °393, 000 
Refined copper-............. — M 86, 100 284, 500 175, 000 110, 000 179, 000 
Blister and materials in solution......... 221, 100 104, 500 230, 000 195, 500 214, 000 
Withdrawals from total supply on domes- 
tic account: 
Total new copper........................ 778, 123 322, 638 441, 371 656, 179 695, 551 
Total new and old copper. .............. 1, 288, 700 700, 000 890, 000 1, 141, 000 | 1, 228, 000 
Price, average. .......... cents per pound.. 14. 7 8.0 8.3 9.2 12.1 
World smelter production, new copper. ...| 1,761,000 | 1,448,000 | 1,681, 000 1, 892, 000 |? 2, 600, 000 


1 Subject to revision. 

2 Includes old tailings. 

3 Exclusive of Alaska, figures for which the Bureau of Mines is not at liberty to publish. 

4 Figures not yet available. 
e "iis include copper imported for immediate consumption plus material entering the country under 

nd. | 

6 Total exports of copper, exclusive of ore, concentrates, composition metal, and unrefined copper. Ex- 
clusive also of “Other manufactures of copper” for which figures of quantity are not recorded 

? Approximate. 
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Rapid increases in world production in the final quarter of 1936 
coincided with record-breaking sales of copper; for that reason they 
did not result in rising inventories of refined metal, which declined 
on successive months from February 1936, to May 1937. Although 
production of refined copper did not exceed apparent consumption 
until May, it was well-known early in the year that all restrictions on 
output had been removed and capacity operations were being con- 
ducted in most of the larger mines of the world, so that a much larger 
output was inevitable. Little attempt was made to indicate what 
industries could absorb the huge increase in production. With prices 
soaring, high-cost mines were opened, and world production by June 
was probably proceeding at an annual rate of 2,900,000 short tons. 
Just how this output would be consumed when it reached the market 
was apparent neither to the public nor to the producers themselves. 
Suggestions were made that it would be consumed by the building 
trades, the automobile industry, and possibly by demands from rural 
electrification projects. Had industry in general been able to main- 
tain the high level of activity reached in the first quarter of 1937 it is 
likely that copper requirements would have been unable to absorb the 
large quantities of metal made available under conditions of unre- 
stricted world production. Industrial activity in the United States 
faltered in midyear, however, and dropped abruptly in the final 
quarter. Consequently, production was expanding while consump- 
tion was falling at an accelerated pace, and the widening gap between 
the two indicated clearly that curtailment of production was again 
necessary if the building of unmanageable stocks was to be avoided. 

On October 1 the foreign group announced that unrestricted pro- 
duction would be replaced by operations at 105 percent of rated 
capacity (far below actual capacity), effective by the end of No- 
vember. Domestic producers also announced big slashes in their 
production rates. In the final quarter of the year Phelps Dodge re- 
ported a 20-percent curtailment in operations, Inspiration made a 
cut of 50 percent, and the Badger-State mine of Anaconda Copper 
Mining Co. and the Walker Mining Co. property were closed. 

From the high point of 16.775 cents a pound for electrolytic copper, 
f. o. b. domestic refinery, on March 31, 1937, the price dropped 3 
cents a pound in April, 2 cents in late September, and nearly 2 cents 
more during the final quarter of the year. The quotation on December 
31 was 9.90 cents a pound. 

The London market had led the domestic market into higher 
eround in the latter part of 1936 and early months of 1937. It moved 
downward in sympathy with the New York market when trade slack- 
ened in the United States, despite the fact that European consumption 
was maintained at high levels throughout the year. 

One of the difficulties of the copper industry in 1936 and 1937 was 
the inability to gage actual consumption. A large quantity of metal 
is believed to have been transferred from producers’ to consumers’ 
stocks (visible to invisible) late in 1936 and early in 1937, and cal- 
culations of domestic consumption could not account for such shifts. 
When the reverse condition is true and consumers deplete their 
stocks, the picture of domestic consumption is underdrawn. Another 
problem in times of sharp price changes is that metal accounted for as 
"apparently consumed” returns to the market. The following quota- 
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tion from Metal and Mineral Markets, April 15, 1937, furnishes an 
example of this condition: 

The Michigan Smelting «€ Refining Co., a subsidiary of Bohn Aluminum & 
Brass Corporation, sold about 10,000,000 pounds of copper in recent weeks at an 
average price of 16 cents per pound, according to the Wall Street Journal. The 
metal was acquired about 3 years ago at prices ranging from 5 cents to 9 cents per 
pound, with an average cost of about 7 cents. The copper sold was about two- 
thirds of & block acquired when the metal sold at less than cost and represents an 
excess not needed in Bohn's own business. 

If the size of inventories in consumers' hands at the end of 1936 had 
been generally known, this knowledge might have dampened some- 
what the speculative enthusiasm that contributed to the rise in price 
from 9.025 to 16.775 cents a pound in a year, with a subsequent drop 
to 9.90 cents in 9 months. f l l 

The 4-cent duty on copper imported into the United States was 
prolonged for 2 years, beginning July 1. Itis of interest to note that 
domestic producers received little advantage in price from the duty 
in 1937 or in 1936. The duty, however, was responsible for pre- 
venting large quantities of foreign metal from entering domestic 
consumption channels. 


- DOMESTIC PRODUCTION 


Statistics on copper production may be compiled on a mine, smelter, 
or refinery basis. Mine data are most accurate for showing the geo- 
graphical distribution of production; smelter figures are better for 
showing the actual recovery of metal and are fairly accurate for show- 
ing source of production; and refinery statistics give precise informa- 
tion regarding metal recovered but indicate only in a general way 
the source of crude materials treated. The chapter on Copper in 
Mineral Resources of the United States, 1930, contains a discussion 
of the differences among the three sets af figures. 


Copper produced from domestic ores, as reported by mines, smelters, and refinertes, 
1933-37, in pounds 


Year Mine Smelter Refinery 
lr A TIRE ET NI SERERE AT AE 381, 285, 194 449, 999, 143 481, 338, 031 
J034- 2 ds a costis Eun etit LE e E 474, 803, 458 488, 454, 107 466, 058, 360 
A HN HORE RE CER 760, 979, 802 762, 587, 340 676, 642, 866 
1930 eg eet ee 1, 229, 030, 719 | 1,222, 819, 396 1, 290, 924, 195 
AA A puls suu e 1 1, 675, 540, 000 1, 669, 322, 278 1, 644, 505, 129 


1 Subject to revision. 


PRIMARY COPPER 


Smelter production.—The recovery of copper by United States 
smelters from ores of domestic origin totaled 1,669,322,278 pounds in 
1937, an increase of 37 percent over the total for 1936; 1t was the 
fourth year of improvement from the lowest production made since 
1929—449,999,143 pounds in 1933. Smelter domestic output 
amounted to 51 percent of world production in the period 1925-29. 
The proportion dropped sharply in the succeeding years until 1934, 
when it represented only 17 percent. From then it increased steadily 
until it reached 32 percent in 1936 and 1937. 
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The figures for smelter production in 1937 are based on confidential 
returns from all smelters handling copper-bearing materials produced 
in the United States. For Michigan, the sum of furnace-refined 
copper and copper cast into anodes for electrolytic refining is included. 
The figures for blister represent the fine-copper content. Some cast- 
ing and electrolytic copper produced direct from ore or matte is in- 
cluded in the smelter production. Metallic and cement copper recov- 
ered by leaching is included in smelter production. 

The precise quantity, in pounds, of copper produced by smelters in 
the United States and its value are shown by years for 1845-1930 in 
the Copper chapter of Mineral Resources of the United States, 1930. 


Copper produced in the United States from domestic ores, 1933-87 


[Smelter output, in pounds fine] 


me en — oros 


State 1933 1934 1935 1936 1937 
AA A 10, 972 10, 061 14, 293 18, 820 
Alaska... oie rs eeng, 1, 575, 936 130,284 | 14,601,603 | 30,421,557 42, 215, 119 
ak e TEE 122, 697,035 | 168, 408, 450 | 278,519,397 | 414, 144, 129 580, 493, 036 ` 
California....................-.. 632, 049 232, 845 1, 629, 735 10, 327, 582 10, 615, 215 
Colorado. ........--------------- 8, 882,397 | 13,046,759 | 14,340,744 | 19,181,339 21, 826, 209 
Idaho. necis 2, 183, 284 1, 717, 895 2, 124, 725 2, 024, 703 4, 804, 162 
Michigan.._._._.-.--_-_-----_--- 72, 340,852 | 51, 681, 901 73,811,562 | 91, 105, 431 84, 751, 478 
Missouri........................- , 703 , 276 85, 166 464, 418 695, 569 
Montana -.----------------------- 94, 262, 651 67, 005, 217 157, 760, 435 215, 433, 377 280, 662, 270 
Nevada .---------------------- 42, 507, 400 41, 922, 506 72,818,792 | 146, 154, 075 149, 963, 847 
New Mexico. ..................- 24, 048, 272 26, 994, 219 4, 559, 874 6, 974, 705 63, 573, 985 
North Carolina.................. (1) (1) (1) (1) (1) 
Okiaboma AAN A 10:729 AAA AMENA TA 
le rh BEE 9,301 41, 422 372, 093 566, 388 870, 102 
Pennsylvania. .................. (1) (1) (1) (1) (1) 
South Carolina.................. 408 421 .7, 796 seno ee ek 136 
Tennessee- ---------------------- (!) (1) 1 1) 1) 
TOA suites ee he eet. 2, 137 32, 956 17, 995 55, 336 316, 102 
LR e ee eee 65, 655, 914 96, 223, 463 | 120,972,668 | 261, 202, 190 404, 168, 742 
ét A Seren ee ere ee ceo Ae S 384 683 AA 953 
Washington. ...............-....- 87, 199 33, 393 81, 482 201, 944 124, 422 
Wyoming.....................-.- 46 3, 300 1, 749 42 75 
Undistributed................... 14, 032, 559 20, 910, 631 20, 870, 780 23, 647, 827 24, 222, 036 


449,999, 143 | 488, 454, 107 | 762, 587, 340 |1, 222, 819, 396 | 1, 669, 322, 278 


! Included under ““Undistributed”; Bureau of Mines not at liberty to publish figures. 


Copper produced (smelter output) in the United States, 1933-37, and total, 1845-1937 


[Values rounded! 


Y ear Short tons Value 
A A A E 225,000 | $28, 800, 000 
Li VE 244, 227 39, 076, 000 
TO EE 381, 294 63, 295, 000 
A A A RI A 611, 410 112, 499, 000 
AA AAA MAN IS 834, 661 201, 988, 000 

Total 1845-1937- at o is ds ind 25, 314, 391 | 7,788, 115, 000 


Mine production.—The figures for mine production are based on 
reports furnished to the Bureau of Mines by all domestic mines that 
produce copper. Details of the method of collecting the statistics 
and reasons for the discrepancy between mine-, smelter-, and refinery- 
production figures are given in the Copper chapter of Mineral 
Resources of the United States, 1930. 
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Mine production is more accurate than either refinery or smelter 
production for showing the distribution of domestic production by 
States and districts. It also indicates the ore production by calendar 
years more exactly because additional time is required for smelting 
and refining. Mine production in 1937 was 1,675,540,000 pounds, 
an increase of 36 percent over that in 1936. but still 5 percent below 
the average for 1925-29. 

Production by States and districts.—The following tables show mine 
and smelter production by States for 1936 and 1937 and by districts 
for 1933-37. In 1937 Arizona, Utah, and Montana led in production, 
with 76 percent of the smelter total compared with 73 percent in 1936. 
If the output of Nevada and Michigan is added to the above, 90 
percent of the output of the country is represented compared with 92 
percent. Arizona’s proportion of the total was relatively constant in 
1936 and 1937, Utah's jumped from 21 to 24 percent, and Montana's 
fell from 18 to 17. The output for Utah in 1937 was the highest ever 
recorded for the State, whereas that for Arizona and Montana had 
been exceeded in several previous years. Nevada's proportion oí the 
. country's total fell from 11.95 percent in 1936 to 8.98 in 1937, but 1t was 
higher in 1937 than in relation to the total output for 1845-1937. A 
smaller proportion of the country's total was supplied by Michigan in 
1937 than ever before. Its percentage was 5.08 in 1937 compared 
with 7.45 in 1936 and 8 to 20 for many years prior thereto. 


Copper produced in the United States, according to smelter and mine returns, by 
States, 1936-37, and 1845—1937, in short tons 


1936 1937 


1845-1937 , 
smelter output 
Smelter returns 


Smelter Mine |—————', — ——| Mine 
returns | returns Percent Quan- returns Total Percent 
of total tity quantity | of total 

A AA ré manan ama 4 (1) (1) 
ATJaSER. sc; 22 an eee 15,211 8, 2. 53 21, 108 17, 336 659, 726 61 
OE ————— M 207,072 | 211, a 34. 4 200, and ? 284, 2 8, 325, t 32. 80 

7alifornia.................... ; 4, š 5, 5, 251 558, 2.21 

olorado. 9, 591 8, 865 1. 31 10, 913 10, 934 223, 790 88 
E A usu VERLA 1, 462 1, 477 . 29 2, 402 2, 23 79,1 31 
M acus cL deas in cd 45, 553 47, 191 5. ët 42, 976 47, Ee 4, Kn 548 17. 63 

SSOUPL 22s dees : 1 

Montana. .................... 107,717 | 109,544 16.81| 140,331 144, 528 | 5,645,093 22. 30 
Nevada.....................- 73, 077 70, 696 8. 98 74, 982 74, 1, 183, 088 4.07 
New Mexico................. 3, 487 3, 166 3.81 31, 787 32, 053 806, 973 3. 19 
North Carolina. ............. (3) (3) (3) (3 (3) (1) (1) 
0 ---------------------- 283 287 . 05 435 410 11, 258 E 
Pennsylvania................ (3) (3) (3) (3) (3) (1) = (D 
South Carolina_--------------ļ|----------ļ----------ļ|---------- (4) 1 (1) (1) 
ras A ceca (3) (3) a (3) a Ke m 5 259, 508 ai 03 

o A IE EN : 
Ving AR NOS NACI 130, 601 126, 217 24. 21 Mr 205, 994 | 2,870, 362 11. 34 
AN A A AS A SEN, EEN 
Washington.................. 101 102 .01 62 64 14, 473 . 06 
W yoming...................- C MNA AA ec Pr Ra EEN 15, 8 . 06 
Undistributed............... 11, 824 11, 447 1, 45 12, 111 12, 217 9 197, 971 .78 


611,410 | 614, 516 100.00 | 834,661 | 2837, 770 | 25, 314, 391 100. 00 


1 Included under “Undistributed”: Figures not separately recorded. 

2 Subject to revision. 

3 Included under “Undistributed””: Bureau of Mines not at liberty to publish figures. 

4 Less than 1 ton. 

3 Approximate production through 1928. Figures for 1929-37 are confidential and are included under 
“Undistributed”. 

6 Includes Tennessee for 1929-37. 
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The Bingham (Utah) district produced more copper than any other 
district in 1937, followed by Butte, Mont., and Globe-Miami, Ariz. 
For the period 1845-1937 the largest producing districts were, in the 
order named: Butte, Mont.; Lake Superior, Mich.; Bingham, Utah; 
and Bisbee, Ariz. 

Details of mine production, by districts and companies, in 1937 
are available in other chapters of this volume dealing with production 
of gold, silver, copper, lead, and zinc in the various States. 


Mine production of copper in the principal districts,! 1933-37, in terms of recovered 
copper, in short tons 


District or region State 1933 1934 1935 1936 1937 
Binebam M Utah 35, 818 | 41,793 | 63,060 |124, 453 | 203, 421 
Bull8.. cio n as es ee ee eet E eee Montana........ 32, 618 | 31, 428 | 76,964 |109, 004 | 143,879 
Globe-Miami............................... Arizona......... 129 | 7,161 | 18,680 | 55,668 (2) 
Ely (Robinson)............................- Nevada......... 14,094 | 20,467 | 32,815 | 57,580 | 56,706 
Yavapai County (mostly Jerome district)...| Arizona. .......- 16, 629 | 13,199 | 38, 086 | 50,327 2) 
ITA AI CAER NI NA (3) | 33,560 | 48,020 | (3) 
Lake Superior. ............................- Michigan. ...... 23, 427 | 24,108 | 32,054 | 47,984 | 47, 464 
Bisbee (Warren)_..--.---------------------- Arizona. -------- 27,898 | 35,555 | 32,281 | 39, 842 (2) 
Central (including Santa Rita) New Mexico....| 12,571 | 10,895 | 1,547 | 2,213 | 29, 464 
Copper RiVver.------------------------------ Alaska  .  . . : (4) (4) 57,750 |818, 850 | 5 17, 336 
Qin: QR Arizona......... 10, 915 | 16,367 | 15,874 | 16,224 (2) 
CODG A A cet Nevada... . |... A 3,973 | 12,557 | 16,588 
Battle Mountain. -........... pues Colorado........ 4,082 | 4,910 | 6,592 | 7,966 9, 458 
Plumas County............................- California. 827 | 4,239 4, 939 
Coeur d'Alene region... ...................- Idaho. .......... 772 736 987 | 1,315 1, 944 
li A A A New Mexico. .-- Il deus 39 408 1, 904 
sh hy 5 22 SS Su ncc eadós Du Utal en 428 573 882 856 1, 331 
San Juan Mountains........................ Colorado.......- 689 585 536 721 1, 142 
Ray (Mineral Creek)....................... Arizona......... 1,976. costumes 1 7 (2) 
Morenci-Metcalf...-.....--.----------------|----- dO: ent 4 6 1 6 (2) 
Swain County °_......-...--..-.------------ North Carolina .| (3) (3) (3) (3) 6 
Lebanon (Cornwall mine) 9................. Pennsylvania...| (3) (3) (3) (3) 3) 
Ducktown 6_______.. cole Tennessee....... (3) (3) (3) (3) () 


1 Districts producing 1,000 short tons or more in any year of the period, 1933-37. 
2 Data not yet available. 

3 Bureau of Mines not at liberty to publish figures. 

4 Total for Alaska was 15 tons in 1933 and 57 tons in 1931. 

5 Includes a small quantity produced elsewhere in Stato. 

6 Not listed in order of output. 


Quantity and estimated: recoverable content of copper-bearing ores.— 
The following tables list the quantity and the estimated recoverable 
copper content of the ore produced by United States mines in 1936; 
figures for 1937 are not yet available. Of the total copper produced 
from copper ores in the United States in 1936, 80 percent was obtained 
from ores concentrated before smelting and 20 percent from direct- 
smelting ore. In 1935 the figures were 75 percent from concentrated 
ore, 24 percent from direct-smelting oro, and 1 percent from ores 
leached. 

Close agreement between the output as reported by smelters and 
the recoverable quantity as reported by mines indicates that the esti- 
mated recoverable tenor is close to the actual recovery. Classification 
of some of the complex western ores is difficult and more or less arbi- 
trary. Under “Copper ores” are grouped not only those that contain 
2.5 percent or more copper but also those that contain less than this 
percentage 1f they are valuable chiefly for copper. Mines report 
considerable copper from ores mined primarily for other metals. 
These include siliceous gold and silver ores, lead and zinc ores, and 
pyritic sulphur ores. 


18960—38———T 
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The chapter of this series for 1937 indicated that falling prices lead 
to the mining of richer ores in productive mines and that rising prices 
result in the mining of lower-grade ores. The trend since 1933 has 
been an upward one for prices and a downward one for the average 
tenor of copper ores sold or treated. The latest complete figures cover 
the year 1936, when the tenor of ore treated was 1.50 percent compared 
with 1.89 percent in 1935 and 1.92 percent in 1934. The higher prices 
in 1937 and the huge quantities of low-grade ore known to have been 
treated in that year indicate that the average grade of ore sold or 
treated in 1937 was again lower than in the preceding year. The 
average tenor for 1936 fails to take account of ore from Alaska, figures 
for which the Bureau of Mines is not at liberty to publish. This 
omission makes the drop in 1936 appear somewhat more severe than 
it actually was. 


Copper ore, old tailings, etc., sold or treated in the United States ! in 1936, with copper, 
gold, and silver content in terms of recovered metals 


d Copper produced Value of 
es NA pene OOO | Gold pro- | Silver pro- | gold and 
State or treated duced (fine | duced (fine| silver 
(short tons) Pounds |Percent| 9ünces) ounces) p dee 

¿Il AAA AA 12, 829, 873 | 3 418, 500, 405 1.63 | 166, 258.99 | 6,000, 750 $0. 82 
California-..-------------------- 453, 877 8, 482, .93 | 12, 829. 36 282, 550 1. 47 
Colorado.......................- 253, 871 15, 930, 055 3.14 | 10,560.34 | 3,693,303 12. 72 
A A 234 28, 465 5.01 16.81 1, 22 5.42 
Michigan....................... 8, 225, 600 95, 968, 019 EN opc ee PE NET ceases 
Montang ..------------------ 2, 429, 529 | 2 207, 255, 363 4. 27 7,750.62 | 5, 575, 786 1. 89 
TEE 4,668,590 | 141,074,077 | 1.51 | 62,138.00 i . 52 
New Mexico.................... 31, 056 2, 209, 219 3. 56 1, 601. 56 94, 392 4.16 
Oregon__.....-.. . eege 1, 002 118, 000 5. 89 131. 46 4, 321 7.93 
Utah. cod 13, 774, 589 | 3 236, 015, 403 .86 | 117,287.20 | 1,061, 547 -36 
Washington.................... 11, 993 185, 348 17 25. 00 , 940 . 65 
Eastern States. ................. 3 690, 849 22, 839, 800 1. 65 1, 415. 00 61, 366 .14 


13 38, 371, 113 |11,148,607,054 | 11. 50 |1380, 023. 34 |117, 121, 761 1. 69 


1 Exclusive of Alaska, figures for which the Bureau of Mines is not at liberty to publish. 

2 Excludes copper recovered from precipitates as follows: Arizona, 1,268,050 pounds; Montana, 9,585,188 
pounds; and Utah, 6,041,595 pounds. , 

3 Includes copper concentrates from pyritiferous magnetite ore from Pennsylvania. 


Copper ore, old tailings, etc., concentrated in the United States 1 in 1936, with content 
in terms of recovered copper 


Ore, old tail- Percent 
"ibd. Concentrates 
ings, etc., Copper pro- | of copper 
State concentratad | Produced p 


duced (pounds)| from ore 
(short tons) (short tons) ii etc. ` 


ol AA eoa dace eir 10, 926, 458 428, 615 244, 250, 302 1.12 
Californians uu uu l luu o ls 2 uuu Sisa bass 453, 794 21, 998 8, 478, 000 . 93 
AA A A EU 28 7 1,177 2.10 
EIERE 3, 225, 600 70, 583 95, 968, 019 1. 49 

ontana E A A oce ous 2, 386, 268 409, 517 203, 135, 653 4. 26 
NI A A eR ca CLER De E 4, 615, 837 220, 374 118, 385, 467 1. 28 
New Mexico. ..-....-..----------------.--------- 20, 996 1, 943 799, 200 1. 90 

A A A 13, 773, 900 386, 009 235, 921, 233 . 86 
MET OTA BEE EE 11, 910 310 , 627 . 67 
Eastern States... lll ll ... lll... 2 572, 783 40, 697 16, 556, 500 31.42 


1 35, 987, 574 1 1, 580, 053 1 923, 665, 238 11.28 


1 Exclusive of Alaska, figures for which the Bureau of Mines is not at liberty to publish. 
2 Pyritiferous magnetite ore yielding copper concentrates not included with copper ore. 
3 Obtained by using copper concentrates for Pennsylvania and copper ore for other Eastern States. 
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Copper ore, old tailings, etc., leached ! and smelted in the United States in 1936, with 
content in terms of recovered copper and copper produced from all sources, in terms 
of recovered copper 


Ore, old tailings, etc., smelted Copper from 
all sources, 

T mending za 

ate ` slags, smelter 

O E E pcia Meroe eti 

of copper precipitates 
(pounds) (pounds) 
A A A (2) (2) (2) 37, 700, 000 
AYIZ06I82 A Se IA 1, 903, 415 174, 241, 043 4. 58 422, 550, 000 
California... u  : l uuu da EE 83 4, 900 2. 95 8, 762, 000 
COOLOTRGO aca IS usu a dos e le eda a E 253, 871 15, 930, 055 3.14 17, 730, 006 
A A A eS yb mas 256 27, 288 5. 33 2, 954, 000 
Ie uo eho A oe te VE A 95, 968, 019 
MISSOUF AAA AA, AN A PA S 

d, eene EE EE 43, 261 4, 119, 710 4.76 3 219, 088, 000 
e Un A A Ac Lc LC E 52, 753 22, 688, 610 21. 50 141, 392, 000 
New Mexico. .........................-.l.l...- 10, 060 1, 410, 019 7.01 6, 332, 000 
IT mU ens usa ass 1, 002 118, 000 5. 89 574, 000 
duoc. mE tr Tm 53, 000 
Utah: «access iced 689 94, 170 6. 83 4 252, 434, 000 
Washington..........--.-.----.---------------- 83 24, 721 14. 89 , 000 
Eastern States. .------------------------------- 109, 148 6, 283, 300 2. 88 22, 907, 700 
3 2, 374, 621 | 5 224, 941, 816 54.74 1, 229, 030, 719 


1 No ores treated by straight leaching in 1930. 

2 Bureau of Mines not at liberty to publish. 

3 Considerable copper was recovered from precipitates. 

4 Considerable copper was recovered from precipitates and from ores classed as gold ores and as lead-zinc 
ores. 
56 Exclusive of Alaska, figures for which the Bureau of Mines is not at liberty to publish. 


Copper ores produced in the United States, 1932-36, and average yield in copper, 
gold, and silver 


| Smelting ores Concentrating ores Total 
Year e Yield Yield Yield | Yield Value 
p- in cop- in cop- per ton | per ton per ton 
Short tons | per Short tons per Short tons per |in gold lin silver in gold 
(per- (per- (per- l(ounce)|(ounce)| £ 
cent) cent) cent) silver 
1932..........- 758, 623 6.98 | !10,904, 749 1.51 |! 12, 320, 194 1.83 | 0.0080 0. 421 $0. 28 
1933. 5252 872, 033 6. 30 1 7, 475, 988 1.63 | 18, 387, 612 2.11 . 0126 . 696 .94 
1934__________ 977, 096 6.21 | 110,681,967 1.53 | 1 11, 723, 638 1.92 | .0124 . 661 . 86 
1935.........-- 1 1, 612, 200 5.42 | ? 17,065, 419 1.57 |! 19, 112, 054 1.89 0119 . 664 93 
1936... 132, 374, 621 4.74 |13 35, 987, 574 1. 28 11338, 371, 113 1. 50 0099 . 446 69 


1 Includes old tailings, etc. 
? Includes old tailings, etc. Exclusive of small quantities from California which the Bureau of Mines is 


not at liberty to publish. 
3 Exclusive of Alaska, figures for which the Bureau of Mines is not at liberty to publish. 


REFINERY PRODUCTION 


The refinery output of copper in the United States in 1937 was made 
by 10 plants; 8 of these employed the electrolytic method and 2 the 
furnace process on Lake Superior copper. 

There are five large electrolytic refineries on the Atlantic seaboard, 
three lake refineries on the Great Lakes, and four refineries west of the 
Great Lakes—one at Great Falls, Mont.; one at Tacoma, Wash.; one 
at El Paso, Tex.; and one at Clifton, Ariz. Of the above plants, the 
lake refinery of the Quincy Mining Co. and the plant of the Phelps 
Dodge Corporation that produces furnace-refined copper at Clifton, 
Ariz., have been idle since 1933. 
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In addition to the plants mentioned above, plants at Ajo and In- 
spiration, Ariz., are equipped to make electrolytically refined copper 
direct from the liquors obtained from leaching operations; this copper 
is shipped as cathodes to other refineries, where it is melted and cast 
into merchant shapes. The Inspiration plant was idle during 1933 and 
1934, but operations were resumed during the latter part of 1935. The 
Ajo plant has been idle since 1931. 

The above 14 plants constitute what are commonly termed “regular 
refineries." Of these plants, 10 employ the electrolytic process and 
4 the furnace process. The electrolytic plants, excluding the Ajo 
unit which is no longer active, have a rated capacity of 1,642,000 
tons of refined copper per annum. As they produced only 1,174,000 
tons in 1937, only 71 percent of the electrolytic refining capacity was 
utilized. Early in the year the plants were operating at a rate much 
nearer capacity, but the rate of activity fell abruptly in the final 
quarter of the year. 

The following tables show the production of refined copper at 
regular refining plants, classified according to source, grade, and 
form in which 1t is cast. 


Primary and secondary copper produced by regular refining plants in the United 
States and imported, 1933-37, in pounds 


1933 1934 1935 1936 1937 
Primary: 
Domestic: ! 
Electrolytic...................... 2421,318,802| 414, 020, 483| 2 602, 826, 051|1, 198, 132, 177? 1, 548, 857, 307 
LüR6:2.-d..229259e nodal. 2 59, 497,370/ 51,681,901| 273,605, 212| 91,105,431} 284,007, 120 
Or cp A ee uuu u us 521, 859 355, 976 211, 603 1, 686, 587 11, 640, 702 
T 481, 338, 031| 466, 058, 360| 676, 642, 866] 1, 290, 924, 195| 1, 644, 505, 129 
oreign: ° 
Electrolytic.....................- 260, 048, 594| 424, 523, 995| 500,878, 984| 353,817,802} 486, 285, 376 
Casting and best select. .......... 191, 927 137, 510 88, 94 235, 413 2, 837, 298 
Refinery production, new copper.| 741, 578, 552| 890, 719, 86511, 177, 610, 79711, 644, 977, 410} 2, 133, 627, 803 
Imports refined copper 3_......... 10, 863, 358} 54,833,436] 36,142, 671 9, 563, 232 14, 974, 815 
Total new refined copper made 
available...................... 752, 441, 910| 945, 553, 301|1, 213, 753, 468}1, 654, 540, 642| 2, 148, 602, 618 
Secondary: 
Electrolytic.......................- 170, 878, 078| 243,189, 320| 296,028, 315| 265, 437, 556| 4 312, 831, 103 
CASIO E oases ana Seelen 160, 214 720, 514 927, 450 392, 167 380, 000 
171.038, 292| 243,909, 834] 296, 955, 765| 265, 829, 723] 313,211, 103 
Grand total.................... 923, 480, 202] 1, 189, 463, 135/1, 510, 709, 233/1, 920, 370, 365| 2, 461, 813, 721 


1 The separation of refined copper into metal of domestic and foreign origin is only approximate, as an 
accurate separation at this stage of manufacture is not possible. 
i one copper from Michigan was electrolytically refined at an eastern refinery and is included as electro- 
ytic copper. | 
B 3 eg include copper imported for immediate consumption plus material entering the country under 
ond. 
1 Includes some secondary lake copper. 


Copper cast in forms in the United States in 1936-37 


1936 1937 
. Form ——a 
Pounds Percent Pounds Percent 
Wiro DAES uuu u ie 983, 000, 000 51.44 | 1,295, 000, 000 52. 92 
Cathod6S. corras oa 329, 000, 000 17, 22 555, 000, 000 22. 68 
IRCH AE A AAA 342, 000, 000 17.89 297, 000, 000 12. 14 
TG OCS AAA A sido mh i bi su Sw 112, 000, 000 5. 86 133, 000, 000 5. 44 
Other forms.................-- Llc Lll lll lll lll lle 145, 000, 000 7. 59 167, 000, 000 6. 82 


1, 911, 000, 000 100.00 | 2, 447, 000, 000 100. 00 
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Besides the regular refineries, numerous plants throughout the 
country operate on scrap exclusively, producing metallic copper and 
a great variety of alloys. The output of these plants is not included 
in the statements of refined-copper production in the preceding 
tables but is included in the following statement of secondary-copper 
production. 

Copper sulphate.—The production of hydrous copper sulphate or 
bluestone by copper refineries in the United States was 45,968,040 
pounds having & copper content of 11,709,000 pounds in 1937 com- 
pared with 36,444,550 pounds having a copper content of 9,283,000 
pounds in 1936. 

The output of copper sulphate by plants other than the regular 
primary refineries was 48,538,693 pounds with a reported copper 
content of 12,235,000 pounds in 1937 compared with 33,962,947 
pounds containing 8,626,000 pounds of copper in 1936. 

_ The total output of bluestone was thus 34 percent above production 
in 1936. 
SECONDARY COPPER 


Secondary copper includes material recovered from remelting old 
copper and copper scrap and from the treatment of copper alloys or 
alloys treated without separation of the copper. The following table 
summarizes the production of secondary copper during the past 5 
years. Further details appear in the chapter on Secondary Metals. 


Secondary copper produced in the United States, 1933-37, in short tons 


1933 1934 1935 1936 1937 
Copper as metal 230222222 2221200 DIA Re ses 193, 100 | 220,400 | 270,000 | 260,000 285, 600 
Copperin alloys... «eoucecllezcuensccesseetosochveco 145,000 | 157,000 | 178,900 | 224,000 246, 500 
Total secondary copper.......................- 338, 100 | 377,400 | 448,900 | 484, 600 532, 100 
From new serap--..... .. 9-9 77, 800 66, 500 87,200 | 101,900 123, 200 
From old scrap_.....--.------------------------- 260, 300 | 310,900 | 301,700 | 382,700 408, 900 


Percent of domestic mine output... .............- 177 159 118 79 64 


The production of secondary copper in 1937 increased only 10 per- 
cent, whereas the output of copper by the mines was 36 percent larger. 
In consequence, the ratio of secondary to primary production fell 
from 79 percent in 1936 to 64 in 1937, a continuation of the decline 
from 177 percent in 1933, when the rate of activity at domestic copper 
mines was at an extrememly low level. 


CONSUMPTION AND USES 


New supply.—The total available supply of new copper consists of 
the total output of primary copper by refineries plus the imports of 
refined copper; in 1937 1t was 2,148,602,618 pounds, an increase of 30 
percent over 1936. If this figure is reduced by the quantity of refined 
copper exported and adjusted for changes in stocks at refineries, the 
quantity of new copper made available for domestic consumption may 
be estimated. This computation is made in the table that follows. It 
should be noted, however, that exports and stocks include some refined 
secondary copper that cannot be determined separately and that actual 
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consumption of new copper would differ from the figures shown in the 
table by the changes in consumers” stocks, on which data are not 
available. 


New refined copper withdrawn from total year's supply on domestic account, 1933-37, 


in pounds 
1933 1934 1935 1936 1937 
Total supply of new copper.....- 752, 441, 910 | 945, 553, 301 |1, 213, 753, 468 |1, 654, 540, 642 | 2, 148, 602, 618 
Stock at beginning of year....... 1, 004, 000, 000 | 813,000,000 | 569,000,000 | 350, 000, 000 220, 000, 000 
Total available supply..... 1, 756, 441, 910 |1, 758, 553, 301 |1, 782, 753, 468 |2, 004, 540, 642 | 2, 368, 602, 618 
Copper exported !..............- 204, 742,586 | 544, 276, 582 | 550, 012, 320 | 472, 182, 922 619, 501, 539 
Stock at end of year. ............. 813, 000, 000 | 569,000,000 | 350,000, 000 | 220, 000, 000 358, 000, 000 


EH EA xi Rd __ _ E _E_0 EEE 


ees | ec AMA _ E EE _ ___Ñ_RQRv oo _ »>proooo q$p»porrppoppo o 
—X—^—^A^A^—^—A—————— O “Ü| KA A Ñ A AAA 


Withdrawn on domestic account_| 678, 699, 324 | 645, 276, 719 | 882, 741, 148 IL 312, 357, 720 | 1, 391, 101, 079 
1 Includes refined copper in ingots, bars, rods, or other forms. 


As shown in the foregoing table, the quantity of new copper with- 
drawn on domestic account in 1937 was 6 percent above that in 1936; 
it was 22 percent below that in the record year 1929. 

Total supply.—Adding 1,064,200,000 pounds of secondary copper 
and copper in alloys produced during the year to the 1,391,100,000 
pounds of new refined copper withdrawn on domestic account gives a 
total supply of 2,455,300,000 pounds of new and old copper available 
for domestic consumption in 1937. "The secondary copper, however, 
includes remelted new scrap as well as old scrap. The new scrap 
represents a revolving supply required in manufacturing, so that a 
more significant figure of supply available for domestic consumption is 
obtained by adding to the new refined copper only the secondary 
copper derived from old scrap (817,800,000 pounds). The total 
avallable for consumption by this calculation would be 2,208,900,000 
pounds in 1937 compared with 2,077,800,000 pounds in 1936 and 
2,587,000,000 in 1929. 

Industrial use of copper.—The American Bureau of Metal Statistics 
estimates the actual consumption of new and old copper in the United 
States by uses. Data for the past 5 years are shown in the accom- 
panying table. 
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Estimated use of copper in the United States, 1933-37, in short tons 


1933 1934 1935 1936 1937 
Electrical manufactures !1.................. 90, 000 101, 000 128, 000 164, 000 213, 000 
Telephones and telegraphs................. 18, 000 18, 000 18, 000 20, 000 30, 000 
Light and power Ines? ................ 33, 000 36, 000 55, 500 72, 000 83, 000 
Wire CIO MM EE 5, 000 4, 600 5, 600 6, 500 6, 600 
Other rod and wire 46, 000 , 000 48, 000 90, 000 112, 000 
Ammunition.............................- 10, 500 13, 500 13, 700 11, 900 14, 100 
Automobiles ? `... 49, 000 63, 000 95, 000 108, 000 112, 000 
Buildings eerste 36, 000 36, 000 49, 000 71, 000 70, 500 
Castings, n.e.s.5_______ c ces dre dE 36, 000 36, 000 36, 000 39, 000 40, 000 
Clocks and watches. ...................... 2, 800 2, 200 2, 400 3, 400 3, 200 
COMA PO e ———— )— 100 900 1, 500 2, 000 100 
Copper-bearing Steel ----------------- 1, 500 2, 100 2, 300 3, 900 4, 600 
Fire-fighting apparatus.................... 1, 100 1, 000 1, 200 1, 300 1, 500 
Radiators, beating. 2, 400 1, 000 1, 100 2, 000 2, 100 
Radio receiving sets_._.-...-.-..---------- 11, 500 12, 500 16, 000 24, 000 23, 100 
Railway equipment ĉl. -------------------- 800 2, 100 1, 800 4, 000 7, 100 
Refrigerators ?.............. a aise 11, 400 15, 700 15, 400 15, 000 13, 500 
Shipbuilding (ances ------------------------ 1, 800 3, 200 1, 100 5, 000 6, 400 
Washing machines ?......................- 1, 000 1, 400 1, 300 1, 500 1, 500 
Water heaters, household.................. 1, 500 1, 500 1, 500 1, 500 1, 500 
Air conditioning 78______.._ 2 2c c ccc L|. .-- . 3, 800 4, 800 6, 400 4, 200 
Other use. l.l l2. 40, 000 42, 000 46, 000 59, 000 62, 000 
Manufactures for export..................- 15, 600 25, 500 29, 500 31, 600 45, 000 

415, 000 463, 000 574, 700 749, 000 860, 000 


1 Generators, motors, electric locomotives, switchboards, light bulbs, etc. 

2 Transmission and distribution wire and bus bars; accounting only for the public utility companies. 
3 Does not include starter, generator, and ignition equipment. 

4 Excludes electrical work. 

5 Bearings, bushings, lubricators, valves, and fittings. 

6 Includes air conditioning. 

7 Exclusive of electrical equipment. 

8 Other than railway. 


The foregoing table indicates that nearly all of the important uses 
of copper expanded in 1937 over 1936; many of them, however, con- 
tinued to lag behind 1929. Electrical manufactures took 30 percent 
more copper than in 1936 but used 18 percent less than in 1929, while 
telephone and telegraph equipment increased 15 percent and lost 
82 percent, respectively. Light and power lines consumed 15 percent 
more copper than in 1936 but 35 percent less than in 1929, while 
other rod and wire improved over both years by 24 and 5 percent, re- 
spectively. Consumption of copper in automobiles, exclusive of 
starters, generators, and ignition equipment, made a disappointing 
showing, taking 4 percent more than in 1936 but 19 percent less than 
in the record year of 1929. Buildings, exclusive of electrical work took 
1 percent less than in 1936 but increased by 19 percent in relation to 
1929. Ammunition, which uses a comparatively small part of the 
total, required 18 percent more copper than in 1936 and more than 
doubled its use in 1929. Radio receiving sets and refrigerators con- 
sumed less copper in 1937 than in 1936, but radios made a much better 
showing in relation to 1929. Air conditioning, a comparatively new 
use—also a relatively small one—made a new high record in 1937. 


STOCKS 


The following table gives domestic stocks of copper as reported by 
primary smelting and refining plants. Stocks of blister copper in 
transit from smelters to refineries are included under blister copper. 
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Stocks of copper in the United States, Jan. 1, 1934-38, in pounds 


—wca Pe o 


Blister m Erde ent 
materials in materials in 
Year Refined copper process of Year Refined copper process of 
refining refining 
1934... 2; hoe 813, 000, 000 388, 000, 000 || 1937______________. 220, 000, 000 391, 000, 000 
1935______________- 569, 000, 000 389, 000, 000 || 108 ------------ 358, 000, 000 428, 000, 000 
Ee Ee 350, 000, 000 472, 000, 000 


Stocks of refined copper in the United States turned upward in 
1937 for the first time since 1932. They were 63 percent higher at 
the end of 1937 than at the end of the preceding year, according to 
reports submitted to the Bureau of Mines, but they amounted to 
only 36 percent of the record inventories on hand at the end of 1932. 
Stocks of blister copper and of materials in process of refining also 
were higher at the end of 1937, having increased 9 percent over those 
on hand at the end of 1936. The increase in stocks in 1937 was due 
to the following causes: Consumption was at a high rate in the first 
half of the year, but in May it began to drop from its highest levels 
and fell at an accelerated rate as the year progressed. Production 
overtook consumption in May, and the gap between the two widened 
sharply in the following months. "The fall in rate of activity at do- 
mestic mines did not take effect in the refinery rate until November. 
In the final quarter of 1937 increases in stocks more than equaled the 
total amount of metal on hand at the end of April. 

Figures of the Copper Institute, quoted in the press, indicated that 
world stocks increased to 472,000 short tons at the end of 1937 from 
358,000 tons at the end of 1936. The former figure comprised 260,000 
tons held in the United States and 212,000 held elsewhere, whereas 
the latter included 161,000 and 192,000 tons, respectively. Thus, 
according to this authority, inventories in the United States increased 
61 percent while those in other countries increased only 10 percent. 
The figures for the United States presumably include some metal 
held by consumers or at some secondary plants, as reports to the 
Bureau of Mines from primary refineries indicate that stocks of re- 
fined copper at refineries, as shown in the preceding table, were 
110,000 tons at the end of 1936 and 179,000 at the end of 1937. 

Total visible world stocks of refined copper increased in every month 
of 1937 after April. Data concerning consumers! stocks are not 
available; but with deliveries of copper at the end of 1937 and in the 
early months of 1938 at an unreasonably low level it seems possible 
that consumers! stocks were being drawn upon, the reverse of the 
condition that existed at the end of 1936. 


PRICES 


Reports to the Bureau of Mines from copper-seling agencies 
indicate that more than 854,000 short tons of copper were delivered 
to domestic and foreign purchasers in 1937 at an average price (f. o. b. 
refinery) of 12.1 cents a pound compared with 9.2 in 1936. 

Under the stimulus of heavy demand, declining stocks, and specu- 
lative activity in copper, as well as in many other commodities, the 
price for copper was advancing rapidly as 1936 closed and continued 
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sharply upward in the first quarter of 1937. On January 2, 1937, the 
quoted price was 11.775 cents a pound for electrolytic copper, f. o. b. 
refinery, and by March 31 it had advanced to 16.775 cents, the highest 
price for the year and the highest level reached since April 1930. Pro- 
duction of refined copper did not overtake apparent consumption 
until May; but, with all restrictions on foreign production removed 
in January and with domestic output at a high level, it was apparent 
that only consumption above reasonable expectations could absorb 
the record-breaking amounts of copper being made available. Con- 
sumers in the United States began to call for less metal, and the price 
for copper fell 3 cents in April. Under the steadying influence of a 
well-maintained foreign consumption, the copper price was stationary 
at 13.775 cents a pound from May until late in September. With 
sales in the United States dropping precipitously, however, the price 
fell 2 cents a pound in the last 4 days of September and nearly 2 cents 
more in the last quarter of 1937. "The final price for the year was 
9.90 cents a pound. 


Average monthly quoted prices of electrolytic copper for domestic and export ship- 
ments, f. o. b. refineries, United States, and for spol copper at London, 1936-37, 
in cents per pound 


1936 1937 
Month 
Domestic | Domestic] Export Domestic|Domestic| Export 
f.o.b. | f.o.b. | f.o.b. | London | f o.b. | f.ob. | to b. | London 

refinery ! | refinery ?| refinery ?| SP refinery ! | refinery ? | refinery ?| SPO 
January............. 9. 12 9. 025 8. 358 8. 593 12. 55 12. 415 12. 112 12. 332 
February...........- 9. 12 9. 025 8. 566 8. 810 13. 46 13. 427 13. 828 13. 985 
March..............- 9. 12 9. 025 8. 708 8. 927 15. 87 15. 775 16. 590 16. 611 
ADI eme 9. 28 9. 169 8. 849 9. 076 15. 22 15. 121 14. 692 14. 620 
May. oec is 9.37 9. 275 8. 819 9. 061 13. 87 13. 775 13. 999 14. 044 
June....... .. ns 9. 37 9. 275 8. 790 9. 043 13. 87 13.775 13. 492 13. 531 
July uc eius 9. 47 9. 352 8. 993 9. 244 13. 87 18. 775 13. 817 13. 027 
August.............. 9. 62 9. 525 9. 297 9. 508 13. 87 13. 775 13. 026 14. 145 
September........... 9. 62 9. 525 9. 523 9. 728 13. 65 13. 530 12. 984 13. 038 
October. ...........- 9. 68 9. 563 9. 669 9. 905 11. 93 11. 838 11. 207 11. 197 
November..........- 10. 29 10. 161 10. 349 10. 576 10. 90 10. 797 9. 850 9. 819 
December........... 10. 89 10. 763 10. 835 11. 035 10. 11 10. 006 9. 714 9. 789 


D I| K É Ki O 


9.474 9. 230 9.465 13. 27 13. 167 13.018 13. 097 


© 
& 


Average for year... 


1 Asreported by the American Metal Market Co. 

2 Asreported by Engineering and Mining Journal. 

3 Conversion of English quotations into American money hased on average rates of exchange recorded by 
the Federal Reserve Board of the Treasury. 


Average yearly quoted prices of electrolytic copper for domestic and export shipment, 
f. o. b. refineries, United States, and for spot copper at London, 1928-37, in cents 
per pound 


1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937 


FF o | rs | ee | ee 


Domestic f. o. b. refinery !....| 14.68 | 18.23 | 13.11 | 8.24 | 5.67 | 7.15 | 8.53 | 8.76 | 9.58 | 13.27 

Domestic f. o. b. refinery ?... | 14. 570| 18. 107| 12.982) 8.116| 5.555| 7.025) 8.428] 8,649| 9.474| 13, 167 
Export f. o. b. refinery?. ..... (3) (3) (3) (3) (3) 6.713| 7.271) 7.538| 9.230| 13.018 
London spot ê? 1.............. 15.040| 18. 413| 13.355] 8.522| 5.629| 6.877| 7.496) 7.753| 9.465| 13.097 


! As reported by the American Metal Market Co. 

2 As reported by Engineering and Mining Journal. m 

3 Not available. Export quotation was established after imposition of tariff in 1932. 

4 Conversion of English quotations into American money based on average rates of exchange recorded by 
the Federal Reserve Board of the Treasury. 
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FOREIGN TRADE! 


United States imports and exports of copper constitute a well- 
balanced trade, through which the smelting, refining, and manufactur- 
ing facilities of this country are utilized to treat foreign raw materials 
and to return refined copper and manufactures of copper abroad. 
Ninety-six percent by weight of the copper imported in 1937 was con- 
tained in ore, concentrates, and unrefined furnace products. Much of 
the remainder— probably most of it—though already refined con- 
sisted of ingots to be remelted and recast in the United States. By 
contrast, 93 percent of the exports consisted of refined copper and 
primary manufactures therefrom. 

For many years the United States exported more copper than it 
imported, but during 1930-32 imports of copper were larger. Since 
the tariff of 4 cents a pound was placed on imports of copper in 1932 
exports have again exceeded imports. By far the largest part of the 
copper imported is entered for smelting, refining, and export. 

Separation of total exports to show the quantity of domestic cop- 
per shipped from the United States is not possible. Data at hand, 
however, indicate that domestic metal exported in 1937 differed little 
from that in 1936, the excess of total exports over imports of unman- 
ufactured copper being 140,000,000 pounds in 1937 compared with 
144,000,000 in 1936. In addition to the copper shown in the accom- 
panying tables an unrecorded quantity of metal is exported in manu- 
factures such as electrical machinery. 

Imports.—Total imports of unmanufactured copper increased 47 
percent in 1937 and were the largest recorded since 1931; they 
amounted to 72 percent of the average for 1925-29. "There were 
important increases in 1937 in all classes caused mainly by larger re- 
ceipts of ore from Chile; of concentrates from Canada, Newfoundland 
and Labrador, and Cuba; of regulus from Canada and Peru; of 
blister and unrefined copper from Chile, Mexico, Canada, and Peru; 
and of refined copper from Chile. It is of interest to note a decline 
in receipts of unrefined material from Yugoslavia, probably due to 
prospective increased plant equipment in that country. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Copper (unmanufactured) imported into the United States in 1937, in pounds! 


Regulus, | Unrefined Old and scrap 
black or black blis- Refined in copper, 


Concen- 
Ore (cop- coarse copper, ter and fit only for 
Country per con- EE and cement | converter no remanufac- 
tent) content) copper copper in p b : r ture, and 
(copper pigs or con- ar scale and 
content) verter bars clippings 
Africa: 
British: 
Union of South..... 1, 700 163, 267 106, 880 1, 108, 800 |...........- 9, 800 
Other South........|............ 142, 853 |.............- 4:422 095 our cesses AA 
POL ARA on 2, 757, 440 3, 581 D rt se cook AAA 2, 000 
Mozambique. ........|...........- 211 942 EE 902 146: EA tl S Cheers 
Argentina.............. 109, 04 225, 435 00:016 AAPP clue cs 597, 958 
Australia............... 428,680 | 4,520,609 502. 0 NA EE 38, 938 
Bolivia... -------------- 634, 757 | 5,044, 555 "AN AA AA, A 
Canada................- 569, 031 | 42, 248, 967 4, 814, 246 10, 692, 139 3, 218 3, 103, 419 
Chile... ... 14, 027, 215 | 3,500, 182 637,979 | 163, 812, 206 | 14, 963, 925 2, 093. 487 
Cuba... oras EIC 95, 281 | 28,042, 187 15,016 AAA A 254, 279 
Malta, Gozo, and Cy- 
prus Islands. ......... 8,4239: 120 E AA ligue WEE, kus usu 
Mexico ?................ 3, 943, 995 | 2,007, 202 20, 732 | 101,617,776 |............ 58, 844 
Newfoundland and 
Labrador............. css 19,040,000 A A A EE 
Pori c.f Os 984, 544 633, 172 1, 987, 206 13; 200,020 AAA, AAA 
Philippine Islands. ......|............ 720, 216 (0; O00: siml us asun yc zu aS 49, 844 
United Kingdom.......|............ 190, 960 1, 488, 020 |.............- 7, 418 157, 157 
Yugoslavia. ............ PIENO A CEA 44, 247, 206 |. aculeo cece ke 
Other countries......... 20, 600 284, 400 1, 153, 925 |.........-...- 254 317, 935 
32, 295, 407 |103, 656, 567 10, 370, 348 391, 768, 335 | 14, 974, 815 6, 683, 661 


1 Data include copper imported for immediate consumption plus material entering the country under 


nd. 
1 i for concentrates from Mexico reported in Minerals Yearbook, 1937, p. 159, should be 989, 277 
pounds. 


Copper (unmanufactured) imported 1 into the United States, 1933-37 


Year Pounds Y ear Pounds 
kr E AE O NS PRU: 287, 433, 540 || 1026 -2-0-1-1 380, 677, 700 
lr A ues O Ds 426, 571, 568 AAA E 559, 749, 133 
EE 514, 364, 526 


: 1 Data include copper imported for immediate consumption plus material entering the country under 
ond. 


Exporis.—Exports of all classes of copper totaled 699,343,771 
pounds in 1937, an increase of 33 percent over 1936, and were the 
highest recorded since 1930; they amounted to 67 percent of the 
average for 1925-29. Most of the increase in 1937 was due to larger 
shipments of the most important class (refined copper in bars, ingots, 
and other forms) and to greater quantities of old and scrap and of 
wire. Japan and United Kingdom accounted for 66,000,000 and 
44,000,000 pounds more refined copper, respectively, in 1937 than in 
1936; and other large increases in this class were recorded for Ger- 
many, China and Hongkong, Netherlands, Sweden, Canada, India, 
and Denmark.  Decreases were noted in shipments of refined copper 
to Italy and France. The increase in exports of old and scrap copper 
was explained mainly by gains of nearly 10,000,000 pounds for Ger- 
many and of 5,500,000 for Japan. 
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Copper exported from the United States (all forms), by principal countries of desti- 
nation, 1933-37, in millions of pounds 


Destination 1933 1934 1935 1936 1937 
AAA ee 33 27 31 33 34 
ls os A AS 104 131 65 86 84 
Geral. scudo cla dd 44 83 65 80 99 
Maly- ee EE 30 55 91 48 42 

APA: so a AREE 36 119 110 85 157 

Netherlands____. 2: Se eee eas 15 27 21 13 
S WOGCR EE 12 29 25 31 35 
United Kingdom Eeer 29 84 110 62 108 
Other countrTies-------------------------------------- 46 70 88 87 120 
349 625 606 525 699 


Copper ! exported from the United States, 1933-37 


—— 


Pounds Pounds 
Year AAA ES E Total Year ass ——— Total 
value value 
Metallic ? Total Metallic 1 Total 
1933_________. 303, 825, 790| 349, 253, 716| $24, 639, 027|| 1936__________ 518, 064, 333| 524, 833, 536| $50, 077, 631 
1934.........- 592, 718, 891| 625, 485, 074| 49,263, 566|| 10917, 691, 168, 597| 699, 343,771] 92, 630, 237 
1935.......... 590, 396, 106| 605, 746,050! 48, 363, 303 


1 Exclusive of “Other copper manufactures”” valued at $278,229 in 1933, $500,974 in 1934, $570,061 in 1935, 


$585,568 in 1936, and $851,697 in 1937; quantity not recorded. 
3 Exclusive of ore, concentrates, and composition metal. Exclusive also of unrefined copper, figures for 
which are not separable from those for ore and concentrates. 


Copper sulphate (blue vitriol) exported from the United States, 1933-37 


Year Pounds Value Year Pounds Value 
A oe i a Zo Se, 2,749,299 | $92,964 || 1098 ee 10, 734, 408 | $342, 847 
1034. lol nci 3,858,629 | 128,756 || 1937_.-----.----------------- 23, 528, 240 | 1, 212, 430 
1030. uat E LU ce ua 4, 508, 271 142, 467 


Brass and bronze exported from the United States, 1936—37 


1936 1937 
Pounds Value Pounds Value 

A s euet al eid 349, 540 $33, 182 478, 311 $70, 755 
Scrap and Old. ooo 24, 679, 293 1, 563, 511 37, 102, 665 3, 198, 552 
Bars and rods MOSES AN 1, 814, 456 312, 405 16, 023, 309 2, 267, 969 
Plates and beet 548, 762 116, 948 871, 415 234, 52 

Pipes and tubes.................--.... ee eee 1, 390, 991 , 889 2, 722, 099 705, 755 
Pipe fittings and valves........................ 1, 904, 774 1, 062, 352 2, 697, 113 1, 706, 592 
Plumbers’ brass goods. . ....................... 930, 306 480, 314 1, 274, 044 679, 384 
Wire of brass or bronze 565, 413 140, 726 656, 424 185, 558 
Brass wood serews. -_....----------------------- (1) 30, 870 (1) 47, 572 
Hinges and butts of brass or bronze. ..........- (1) 47, 925 (1) 75, 950 
Other hardware of brass or bronze.............- (1) 296, 377 (1) 307, 703 
Other brass and bronze manufactures. ......... (1) 1, 282, 678 (1) 1, 926, 576 


ig uu dlc 5,004, 170 |.22--2222i9 mec 11, 466, 887 


! Weight not recorded. 
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Unmanufactured brass exported from the United States, 1933-37 


[Ingots, bars and rods, and plates and sheets] 


Y ear Pounds Value Y ear Pounds Value 
¡A 1, 164, 709 $180, 155 A e due 2, 712, 758 $462, 535 
lr A 3e 1, 855, 305 327,685 || 1937.....-.....-.-.-..-..-- 17, 373, 035 2, 573, 245 
BEE ro ee 2, 329, 353 382, 681 


WORLD ASPECTS OF THE COPPER INDUSTRY 


International cooperation.—At the beginning of 1937 the members 
of the international cartel were operating at 105 percent of their basic 
production quotas (far below actual capacity), but owing to the heavy 
demand for metal for actual consumption and for speculative pur- 
poses, all restrictions on production were removed early in January. 
Production in the United States was at the highest level of the year 
in May, whereas in foreign countries the peak was reached in June. 
Apparent consumption in the United States began to drop in May, 
whereas that abroad held at remarkably high levels throughout the 
year. World production, which had lagged behind consumption for 
many months, overtook consumption in May, and stocks began to 
rise. Stocks increased monthly thereafter and at an accelerated rate 
as the year advanced, for total consumption was falling sharply in the 
late months of the year. As early as May discussions were opened 
in London regarding the renewal of restrictions on production by the 
foreign group, but it was not until October 1 that the new restriction 
agreement to curtail output again to 105 percent of capacity was 
announced, to be effective by the end of November. It appears that 
the difficult task of controlling production rates lags behind the need 
either to raise or lower production. Obviously it 1s more difficult to 
lower the rate of activity than to increase it. 

The international copper cartel agreement was to have expired 
June 30, 1938, but early in May it was extended for an indefinite period. 

It is interesting to note, in connection with the foregoing discussion, 
the calculations of Brandeis Goldschmidt & Co., Ltd., concerning basic 
production capacities of properties in the copper cartel (quoted on p. 8 
of the Metal Bulletin for October 8, 1937). 


Calculated basic production capacities and production rates at 105 percent of such 
capacities for properties operating under the restriction scheme, in long tons 


Capacity | Quota at 105 


Producer eed on 8S | percent of basic 
basis for re- : 
striction capacity 
Chile EENS 145, 000 152, 000 
Andes TEEN eh EE NL tio n d uM reed 80, 000 32, 000 
Braden Copper Cos: u. L sis iuge uu eve ee Se lt 117, 000 123, 000 
Rhodesian producere. ... .............- LL LLL ll Llc LL ll Lll lll Ll ll cl ll... 185, 000 193, 000 
Union Minière du Haut Katanga.............--- cl LL ll LL lll lll lll... 120, 000 126, 000 


597, 000 626, 000 


World. production.—W orld smelter production of copper established 
a new high record in 1937, being 40 percent above the total for 1936 
and 26 percent higher than that for 1929, the previous record year. 
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The record tonnage was due to greater activity in mines outside of the 
United States, where output was considerably above previous record 
figures, for in the United States smelter output from domestic ores 
was 17 percent less than in 1929. For many years the United States 
produced more copper than all other countries combined. It aver- 
aged 51 percent of the total in the 5-year period 1925-29, dropped to 
17 percent of the world total in 1934, and then, partly due to the re- 
striction agreement among foreign producers, rose to 32 percent in 1936 
and 1937. Several countries produced more copper in 1937 than in 
any previous year. The important producing countries in this class 
and their outputs in relation to previous record tonnages were as 
follows: Chile produced 396,444 metric tons compared with 303,188 
tons in 1929; Northern Rhodesia 211,482 tons compared with 145,804 
in 1935; Canada 210,476 tons compared with 175,467 in 1935; Belgian 
Congo 150, 500 tons compared with 136,404 in 1930; U. S. S. R. 93,000 
tons compared. with 82,999 in 1936; and Germany, making strenuous 
efforts to require less imports, 65 000 tons compared with 59,600 in 
1936. Japan is also making determined efforts to use less imported 
copper, but this country failed to produce as much copper in 1937 as 
in the World War period, although 1t produced more copper than in 
1936. 


World mine and smelter production of copper, 1935-87, in metric tons 


[Compiled by M. T. Latus] 


Mine Smelter ! 
Country 
1935 1936 1937 1935 1936 1937 
North America: 
Canada... -------------0------- 190, 053 190, 974 240,875 | 2 175, 467 | 2 173, 412 2 210, 476 
OUD ON A EE 6, 960 11, 163 195 OL A A APA 
EE Ce DEE 39, 373 29, 713 46, 077 41, 200 32, 100 3 46, 000 
Newfoundland...................... 2, 956 5, 336 5.409. AN AAA er RA asa 
GATA A s a tus. aS 40 22 d A, A Ee 
United States 345, 174 | 557,566 | 3 760, 008 | 4 378, 626 | 4 592, 645 4 820, 333 
584, 556 | 794,774 |1,068, 617 | 595,293 | 798, 157 1, 076, 809 
South America: 
BUVI Aso sins al 56 1, 913 5 3, 249 53,000. AA EEE EE 
Chiloz33 St ona oa cool ut 267,083 | 256,209 | 413,186 | 259,930 | 244, 664 396, 444 
O A eaae eds 29, 653 33, 352 36, 649 30, 387 32, 768 35, 439 
298, 649 292, 810 453, 534 290, 317 277, 432 431, 883 
Europe: 
AUS EE 55 12 (8) 1, 337 1, 800 (8) 
Be lO ie cet ee E, A EEN 781,720 | 7 58,770 (6) 
IN (EE I6 AAA A ERE 
Czechoslovakia. ...................- 6) (6) (6) 941 1, 103 (9) 
Finland. u. L xm 11, 987 11, 391 12,032 [255m l. za 6, 636 10, 545 
E A E SZ u E 595 3 500 6 637 6 6 
Germany___... .. .. . . -MM 27, 420 26, 906 (6) 8 56,000 | * 59, 600 8 65, 000 
EE ee DO 1.22. 2.2 O- J AA A 6) 
Enger A 244 116 (D^ — A AA (6) 
O A de maed ELE geil 335 417 (6) 360 469 1, 464 
Norway -_.------------------------- 19, 708 22, 607 (0) 8, 438 8, 365 10, 800 
A O 3 2, 000 3 2, 000 3 2,000 E A (e 
EH, cocco sO. QJ O. S. 9 078 9 645 (°) 978 645 6) 
SPA shoei 3 30, 000 | 3 30, 000 (6) 11, 562 10, 100 (8) 
Sweden----------------------------- 6, 388 8, 103 (6 8, 427 , 547 9, 090 
USS ca al as ras 11 63, 247 | 11 82, 999 | 11 93, 000 63, 247 82, 999 93, 000 
United Kingdom................... 51 63 (6) 12, 600 9, 499 (8) 
Yugoslavia. ........................ 41, 700 89, 600 42, 300 39, 000 39, 400 (8) 
10 205, 000 |10 225, 000 (8) 10 285, 247 |10 289, 000 (6) 


— P ) ——— | ee | | — p 
— r | — | —— a | —— | ar 


See footnotes at end of table. 
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World mine and smelter production of copper, 1935-37, in metric tons—Continued 


Mine Smelter 
Country 
1935 1936 1937 1935 1936 1937 
Asia: 
CHING MA A VE (I) NN A uo (13) 
CVDIUS: ee ea 12, 428 16, 613 (0. owe eters AA (6) 
Federated Malay States. ...........|...-.....- 21 (D. O A AAA (6) 
es British... u. eee 11, 278 11, 380 (6) 7, 000 7,316 (6) 
apan: 
Japan proper. .................. 70, 914 77,973 87, 600 70, 914 77,973 87, 600 
STS 12,170 | 113,637 | ^ (6) 2, 170 3, 637 (6) 
Taiwan AA AE 34, 3 4, 000 TR, AA AAA tran 
IS S oomen (10) (10) (10) (10) (10) (10) 
10 100, 790 [10 113, 624 (6) 10 80, 084 | 10 88, 926 (6) 
Africa: 
A EE DOA PA C AAA E | ee 
Belgian Congo...................... 11 107, 682 | 11 05,667 |11 150, 500 | 107,682 95, 667 150, 500 
Rhodesia: 
Northern. .....................- 171,366 | 173, 468 (6) 145,804 | 144,617 211, 482 
AA  ]-----.--.- LOS AA E A tt kee to 
Union of South Africa. ............. 10, 698 9, 068 12, 118 9, 507 8, 559 12, 116 
289, 766 | 278,213 (6) 263,053 | 248, 843 374, 098 
Oceania: Australia...........----------- 17,263 | 18,859 | (9 11,347 | 13,527 (5) 


K hiii EA 
nee ——— M o Con cn a RETNA mre ER NETS 


1, 496, 000 |1, 723, 000 (6) 1, 525, 000 |1, 716, 000 | 11 2, 400, 000 


! In addition to the countries listed, copper is smelted in Turkey, but data of output are not available. 

3 Copper content of blister produced. 

3 Approximate production. 

4 Smelter output from domestic and foreign ores, exclusive of serap. The production from domestic ores 
only, exclusive of scrap, was as follows: 1935, 345,902 tons; 1936, 554,659 tons; 1937, 757,192 tons. 

5 Copper content of exports. 

6 Data not yet available. 

? Figures represent blister copper only. In addition to blister copper, Belgium reports & large output 
of refined copper which is not included above as it is believed produced principally from crude copper from 
the Belgian Congo and would, therefore, duplicate output reported under the latter country. 

8 Exclusive of material from scrap. 

? Smelter output from ores. 

1? Output from U. $. 8. R. in Asia included under U. S. $. R. in Europe. 

11 Smelter product. 

12 Exports of ingots and slabs. 

13 Less than 1 ton. 

14 Approximate production, based on the output of the countries shown, which in 1936 contributed nearly 
91 percent of the total world output. 


World consumption.—World consumption of copper established a 
new high record in 1937, according to figures of the American Bureau 
of Metal Statistics, surpassing the previous records of 1936 and 1929 
by 16 and 17 percent, respectively. The rate of apparent consump- 
tion abroad held at surprisingly high levels throughout the year, 
whereas in the United States it fell sharply in the last quarter. The 
world total for 1937 was 2,197,800 metric tons compared with 1,893,000 
in 1936 and 1,884,100 in 1929. According to the authority given, the 
United States increased its use of copper 9 percent over 1936 but con- 
sumed 22 percent less than in 1929. Europe, on the other hand, used 
17 percent more than in 1936 and 47 percent more than in 1929. The 
largest gains by individual countries in 1937 were made by Japan, 
U. S. S. R., Germany, and Great Britain, which used 50, 30, 24, and 
18 percent, respectively, more than in 1936 and 167, 227, 5, and 103 
percent, respectively, more than in 1929. Two of the countries men- 
tioned—Japan and Germany—have adopted the strictest measures to 
prevent unnecessary use of copper and have tried to encourage, wher- 
ever possible, substitution of more readily accessible products for 
copper. 'These two countries and Italy were the only major consum- 
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ing countries to use less copper in 1936 than in 1935. Italy used less 
copper again in 1937. War conditions in Japan and preparation for 
war in Germany, U. S. S. R., and Great Britain, as well as in some 
smaller nations, were responsible in large part for the record-breaking 
use of copper in these countries as a whole in 1937. 


REVIEW BY COUNTRIES 


Belgian Congo.—The output of copper in 1937 was estimated to 
have been 150,500 metric tons compared with 95,667 tons in 1936 and 
136,404 in 1930, the previous year of record output. In 1936 the 
Union Miniére du Haut-Katanga was operating under the world 
restriction agreement, but early in January 1937 all restrictions on 
production were removed and the output of this company for the first 
5 months of the year was reported as follows: January 11,797 tons 
February 11,864, March 13,484, April 15,010, and May 15,631, a total 
of 67,786 tons for the 5 months. In May 1937 the company was 
operating at an annual rate of 188,000 tons. Output was curtailed 
late in the year in compliance with new world restrictions effective by 
the end of November. In 1936, 817,000 tons of copper and cobalt 
ores were produced compared with 993,000 in 1935. The mill at 
Panda produced by gravitation 11,450 tons of 33.2-percent copper 
concentrates and 50,500 of 35-percent concentrates and by flotation 
71,800 tons of 29.8-percent concentrates. The Prince Leopold works 
produced 63,700 tons of 30.5-percent concentrates. At the annual 
meeting of the company 1t was hinted that copper reserves remained 
at about the level of some years ago, 5,000,000 tons of metal, and that 
additional reserves were likely to be proved as a result of further pros- 
pecting and development work. 

Canada.—The mine output of copper in Canada made a new high 
record in 1937, along with many other Canadian minerals, totaling 
265,521 short tons compared with 210,514 tons in 1936, the previous 
record year. Smelter output in 1937 also reached a new high level, 
being 232,011 tons compared with 191,155 in 1936 and 193,420 in 
1935, the previous record year. The copper-nickel mines of the Sud- 
bury district, Ontario, supplied the total output of that Province, 
which constituted 61 percent of the total for the country. The prin- 
cipal producer in this district is the International Nickel Co. of Can- 
ada, Ltd., whose nickel, copper, and general activities were described 
fully in the Canadian Mining Journal.? This company produced 
188,169 tons of bessemer matte and 158,100 tons of converter copper 
at 1ts Copper Cliff smelter. The converter copper was transported, 
mostly in molten form, to the refinery of the Ontario Refining Co., 
Ltd. (subsidiary of International Nickel), where 159,286 tons of con- 
verter copper were treated and 145,600 tons of refined copper produced. 

Quebec's production of 18 percent of the total for Canada came from 
Noranda, Consolidated Copper and Sulphur, Aldermac, Normetal, 
and Waite-Amulet. In December 1937 1t was reported that Noranda 
Mines, Ltd., had decided to increase the 75,000-ton-per-year capacity 
of its subsidiary, Canadian Copper Refineries, Ltd., by 6,000 tons to 
handle new production from Normetal and Waite-Amulet. 


2 Canadian Min. Jour., vol. 58, no. 11, November 1937, pp. 583-748. 
18560—38 8 
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Production from Flin Flon and Sherritt-Gordon mines comprised 
the output of 68,352,000 pounds from Manitoba and Saskatchewan 
Provinces. The Copper Mountain property of Granby Consolidated 
Mining, Smelting and Power Co., Ltd., was reopened in May 1937, 
and shipments of copper concentrates to Japan were begun in July. 
Copper concentrates from this mine and the Britannia mine and 
copper matte from the Consolidated Mining & Smelting Co. mine 
represented the principal part of the output of British Columbia. 
Copper was also contained in some concentrates shipped by the 
Stirling mine in Cape Breton during the early part of 1937. 

s production of copper by Provinces is shown in the following 
table: 


Copper produced (mine output) in Canada, 1936-87, by Provinces, in pounds 


Province 1936 1937 Province 1936 1937 
British Columbia....... 21, 169, 343 45, 809, 004 [| Quebec. ._. 66, 340, 175 94, 653, 135 
Manitoba..............- 29, 853, 220 45, 952, 000 || Saskatchewan.....-- 14, 971, 609 22, 400, 000 
Nova Soeotia...........- 719, 307 188, 531 


s  Ontario.---------------- 287, 914, 078 | 322, 039, 208 421, 027, 732 531, 041, 878 


Canada exports a large part of its copper and in 1937 shipped 36,884 
tons in ores, matte, regulus, etc., 5,442 tons of blister, 148,071 tons of 
ingots, bars, etc., and 25,612 tons of rods, strips, etc., to foreign 
countries. Most of the ore and matte was sent to plants in the United 
States, and 76 percent of the refined metal was shipped to the United 
Kingdom. 

Chile.—In 1937 production of copper in Chile made a new high 
record, with a smelter total of 396,444 metric tons compared with 
303,188 in 1929, the previous record year. The mine output was 413,186 
tons compared with 320,630 in 1929. With restrictions on produc- 
tion removed for most of the year the Chile Copper Co. recovered 
181,800 tons of copper compared with 112,000 in 1936, and Andes 
produced 54,900 tons compared with 27,000. These two companies 
are subsidiaries of the Anaconda Copper Mining Co. Braden Copper 
Co. (subsidiary of Kennecott Copper Corporation) produced 144,300 
tons, an all-time record, compared with 92,600 in 1936. The 1937 
output was derived from 8,192,190 short (7,431,839 metric) tons of 
ore that averaged 2.28 percent copper. In line with the international 
curtallment policy Braden's output was reduced to 11,000 short tons 
a month in December 1937. 

Chile exports most of her copper and, according to preliminary 
hgures, shipped 187,000 tons of electrolytic copper, 196,000 of blister 
copper, and 23,000 of ores, concentrates, and precipitates to foreign 
nations in 1937. Of the electrolytic copper exported, 46,700 tons 
went to the United Kingdom, 36,500 to Belgium, 33,200 to the United 
States, 21,400 each to France and Sweden, and 19,000 to Italy. 
More blister (75,600 tons) was shipped to the United States than to 
any other country; 68,100 tons were exported to the United Kingdom 
and 14,800 to Italy. Rumors were current in midyear that larger 
quantities of copper would probably be sent to Japan in 1937 or 1938. 
Preliminary figures for 1937 failed to show any appreciable exports to 
that country; 1,600 tons of blister and 9,000 of ores were tabbed for 
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Japan, but some metal for Japan may have been included under an 
undistributed total of 21,300 tons of blister. 

Finland.—The new copper smelter of the Government-owned firm 
Outokumpu O. Y. began operating in 1936 and produced 6,636 metric 
tons of blister copper; in 1937, 10,545 tons were produced. Ore 
reserves of the mine were estimated. recently as 20,000,000 tons, or 
adequate at the present rate of operation for 50 years or more. 

Germany.—Although Germany's attempts to decrease consumption 
of imported metals appeared to have begun to bear fruit in 1936, when 
output increased and imports fell, imports of metal and ore turned 
upward in 1937. Production of copper increased to 65,000 metric tons 
compared with 59,600 in 1936. Consumption was reported to have 
increased from 183 ,300 tons in 1936 to 227,800 in 1937. 

Some details concerning Germany's efforts to decrease the use of 
copper are of interest. It is estimated that 1,000 to 1,500 tons of 
copper-carrying phosphorus were used each year in deoxidizing metal 
alloys. A special phosphor-zinc alloy has been introduced as a sub- 
stitute. Recent specifications for steam locomotives save approxi- 
mately 7 tons of copper per locomotive. A copper-containing rock 
meal, obtained from domestic Permian limestone, copper shale, and 
copper waste dumps, was being used to replace copper sulphate for 
conditioning cultivated soils. Despite efforts such as the above Ger- 
many's imports of copper ores, etc., in 1937 were 555,578 metric tons 
and of copper bars, ingots, ete., 169, 920 tons compared with 482,471 
and 127,549, respectively, in 1936. N early one-half of the copper 
metal imported came from Belgian Congo and other Africa, while 
large amounts were also credited to the United States, Chile, ' Yugo- 
slavia, and Finland. Thirty-two thousand seven hundred and three 
tons of copper scrap were imported in 1937 compared with 24,272 
tons in 1936. 

In the middle of 1937 it was reported that the Mansfelder Kupfer- 
schieferbergbau had decided to erect an electrolytic refinery with Gov- 
ernment approval and assistance. The plant began to produce early 
in 1938. 

Japan.—Japan, formerly independent of foreign sources for its 
copper requirements, imported 56,000 metric tons in the first 7 months 
of 1937, 48,000 in 1936, and 65, ,000 in 1935. Domestic output of 
metal amounted to 87, 600 tons in 1937 compared with 77,973 in 1936 
and 70,914 in 1935. The Furukawa Mining Co. was reported to have 
contracted for 70 ,000 to 100,000 tons of ore from a British mine in 
South Africa and the Showa Mining Co. for about 50,000 tons a year 
of 15-percent copper ore from the Philippines. A contract for the 
purchase of 4,000 tons a month of pulverized Canadian copper ore, 
said to contain 30 percent copper, was reported, and a further con- 
tract for 64,000 tons annually was said to have been negotiated jointly 
by the firms of Mitsui and Mitsubishi. 

Copper was consumed at record-breaking levels in 1937. A total 
of 190,000 tons was reported as used in that year—50 percent above 
the amount consumed in 1936 and 41 percent above 1935, the previous 
record year. 

Japan has made determined efforts to decrease the amount of copper 
needed, and as recently as April 1938 strengthened regulatory measures 
making restrictions against the use of copper for general purposes 
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almost prohibitive. Copper will be consumed in large quantities in 
Japan, however, as long as she is at war with China. 

Northern Rhodesia.—Smelter output of copper made a new high 
annual output in 1937, with a total of 211,482 metric tons compared 
with 144,617 tons in 1936, during which year the companies were 
operating under the world restriction agreement. 

The Rhokana Corporation, Ltd., produced 75,254 long tons of 
copper in the year ended June 30, 1937; 46,247 tons was in the form 
of blister copper and 29,007 electrolytic copper. ‘The average cost 
of blister production was £21.179 and of electrolytic copper £23.446 
a ton. The operations for 1937 represent a big advance over those 
in 1936, when a total of 50,399 long tons of blister and electrolytic 
copper was produced and costs were £22.345 for blister and £25.346 
for electrolytic copper. Production in 1937 was, as usual, principally 
from the Nkana mine, as most of the ore from the Mindola section 
was produced from development operations. A total of 2,663,100 
short (2,377,800 long) tons was hoisted by Rhokana in 1937 compared 
with 1,766,174 short (1,576,900 long) tons in 1936. A total of 74,396 
feet of development work was done in the Mindola section, and num- 
ber 1 vertical shaft was sunk to a depth of 1,943 feet. The Rhokana 
Corporation was adding to its power station at Nkana in the latter 
part of the calendar year 1937, making various additions and im- 
provements to the mill and preparing for the extension of the smelter, 
where a third reverberatory furnace was being installed. 

In the 6 months ended December 31, 1937, the Rhokana Corpora- 
tion produced 23,443 long tons of blister copper and 16,241 of elec- 
trolytic copper. "The corporation was reported to be continuing its 
diamond-drilling activities on the Rhodesia side of the Konkola Dome, 
and results were said to have been definitely favorable for proving a 
large deposit, similar in nature to the Nkana and Roan Antelope ore 
bodies but of lower grade. 

Development work was continued in the Nchanga mine of the 
Nchanga Consolidated Copper Mines, Ltd. 

Roan Antelope Copper Mines, Ltd., hoisted 2,880,300 short 
(2,571,700 long) tons of ore during the fiscal year ended June 30, 1937, 
from which 69,560 long tons of blister copper were produced at an 
average cost of £21.880 per ton of blister copper. In 1936 production 
of blister copper totaled 50,672 long tons, and the average cost was 
£19.977. Improvements at the smelter, which include installation of 
& holding furnace and a fourth converter will, it is stated, reduce 
smelting costs and add to the flexibility and ease of operation. Plant 
additions were supposed to increase the works! capacity to 8,500 long 
tons & month, an annual rate of about 100,000 tons. Mining at 
Roan Antelope was described by Paterson? Reserves of ore at the 
end of June 1937 were reported as 91,769,128 tons, averaging 3.43 
percent copper. 

The Mufulira Copper Mines, Ltd., produced 1,126,672 short 
(1,005,957 long) tons of copper ore, averaging 4.61 percent copper, in 
the fiscal year ended June 30, 1937, compared with 688,204 short 
(614,468 long) tons, averaging 5.06 percent copper in the preceding 
year. The mill produced 73,745 short (65,844 long) tons of 57.77- 
percent concentrates. The company reported that two additional 


3 noi J. E. A., Mining at the Roan Antelope; Mining Mag., London, Vol. 57, No. 4, October 1937, 
pp. 201-209. 
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ball mills and classifiers were to be added, the mill capacity would be 
materially increased, and the total capacity would be raised to over 
8,000 long tons of copper a month. Blister copper production 
amounted to 37,230 long tons, which includes metal smelted at Roan 
Antelope’s plant in the latter part of 1936. Mufulira’s new smelter 
began operation in January 1937. 

Peru.—The Cerro de Pasco Copper Corporation reported the pro- 
duction of 75,094,065 pounds (34,062 metric tons) of copper in 1937, 
0,881,827 ounces of silver, 51,455 ounces of gold, 42,005,290 pounds 
of lead, and 22,946 short tons of zinc concentrates. Production of the 
company in 1936 was 71,482,061 pounds (32,424 metric tons) of 
copper, 12,640,051 ounces of silver, 45,087 ounces of gold, 19,620,151 
pounds of lead, and 17,515 short tons of zinc concentrates. 

Union of South Africa.—A new company, the O'Okiep Copper Co., 
Ltd., financed largely by foreign capital, was organized to operate 
the mines formerly owned by the South African Copper Co., Ltd. 
This company plans to equip the property to produce 26,000,000 
pounds of copper annually. The developed ore reserves are esti- 
mated at 10,200,000 tons of 2.45-percent copper ore. In August 1937 
it was reported that most of the plans for the mine, mill, and smelter 
units had been completed. 

U. S. S. R.—The output of the U. S. S. R. lags behind the plans of 
the Government. With reported prospects of expanding domestic 
consumption to 600,000 to 800,000 tons of blister copper a year, which 
they expect to be able to produce domestically, plans of the Govern- 
ment contemplated an output of 135,000 metric tons in 1937. Pro- 
luction in that year, however, totaled only 93,000 tons. Imports of 
metal were 65,300 tons in 1937 compared with 45,300 in 1936 and 
29,600 in 1935. 

Russian consumption of copper reached the high record annual rate 
y f 167,000 tons, or increases of 30 percent over 1936 and of 80 percent 
'ver 1935. 

United Kingdom.—The United Kingdom ranked as the second 
largest copper-consuming nation in 1937, with a record-breaking con- 
sumption of 299,300 long tons, an increase of 18 percent over the 
quantity used in 1936 and more than double that used in 1929. The 
United Kingdom has held second rank since she displaced Germany 
n 1935. Of a total of 191,300 tons of electrolytic copper imported 
nto the United Kingdom, Canada supplies 99,300, the United States 
t5,700, Chile 22,700, and Rhodesia 17,800. Unwrought copper (not 
inder 94 percent) imported totaled 200,400 tons, of which Chile 
iupplied 96,400 and Rhodesia 92,000. Exports of unwrought copper 
unounted to 13,000 tons. Imports and exports of plates, sheets, 
yire, etc., virtually balanced, with imports 24,300 and exports 
14,900 tons. Whereas industrial consumption has expanded in the 
United Kingdom in recent years, the large armament program of the 
ountry is believed to have been chiefly responsible for the record- 
yreaking rate of consumption in 1937. 

Yugoslavia.—Mine production of copper in Yugoslavia was re- 
yorted as 42,300 metric tons in 1937 compared with 39,600 in 1936. 
Mines de Bor, operated under French control, is installing an 
lectrolytic copper refinery, which is to have an initial capacity of 
[2,000 metric tons and will be raised within 3 years to 20,000 tons. 
Jnder the concession granted by the Government the company is 
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required to supply the domestic demand first and to export only 
quantities over and above such requirements. In the past, large 
quantities of crude copper have been shipped to the United States for 
refining, but completion of this plant should seriously reduce or 
eliminate this movement. In 1937, 14,600 metric tons of unrefined 
copper were imported into the United States from Yugoslavia com- 
pared with 17,300 tons in 1936. According to one report the com- 
pany plans to produce sulphur as a byproduct of its operations to 
avoid damage to surrounding agricultural lands. 
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During the first 9 months of 1937 the lead industry made rapid 
progress, but much of this gain was wiped out by the recession in 
industrial activity during the closing quarter of the year. Neverthe- 
less 1937 as a whole represented substantial improvement over 1936. 
Production and consumption exceeded 1936 by considerable margins 
and were the highest since 1930. Stocks showed an appreciable net 
decline, and the average price of lead was the highest since 1929. 
Wages surpassed those paid in 1929, and producers enjoyed a profitable 
year. 


Salient statistics of the lead industry in the United States, 1925-29 (average) and 
1933—37, in short tons 


1925-29 
(average) 1933 1934 1935 1936 1937 
Production of refined primary lead: 
From domestic ores..................- 660,525 | 249,713 | 299,841 | 310,505 | 387,698 443, 142 
From foreign ores and base bullion....| 123,104 13, 963 11, 395 14, 055 11, 458 24, 175 


— | ee | oS | —— | — h | ——Ó—M———M 
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Recovery of secondary lead: 
As piglead........................... 126,600 | 131,800 | 124,500 | 156,800 | 137,500 154, 500 
Iñ AMO Diccionari 153, 400 92, 700 83,900 | 113,600 | 125, 400 120, 600 


——— | —— | — M | —— ss—oUI.| Ee | ———ÓB M 
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Total production of pig lead (primary and 


t gege Lë See 910, 229 | 395,476 | 436,736 | 481,360 | 536, 656 621, 817 
mports: 
Lead in base bullion.................. 95, 747 1, 587 2, 450 2, 692 312 1, 800 
Leadinoré......2.252-2-209 229-0 40, 006 5, 058 10, 611 20, 025 20, 713 34, 103 
Exports of refined pig lead. ............... 98, 048 22, 835 5, 909 6, 982 18, 313 I 
Refined primary lead available for con- 
SUMPTION Loa cocine ii 690, 916 | 2 240, 950 | 305,610 | 318,900 | 383, 433 452, 129 
Estimated consumption of primary and 
secondary lead.........................- 900,250 | 449,500 | 488,000 | 538,900 | 633,550 681, 700 
Prices: 
New York: 
Average for year 
cents per pound.. 7.47 3.87 3.86 4.06 4.71 6.01 
Quotation at end of year. . do 6. 25 4. 15 3. 70 4. 50 6. 03 4. 75 
London average. ............... do.... 5.87 2. 21 2. 46 3.12 3. 91 5.15 
Mine production of recoverable lead...... 664, 230 | 272,677 | 287,339 | 331,103 | 372,919 | 3465, 038 
World smelter production of lead......... 1, 850, 000 |1, 274, 000 |1, 465, 000 |1, 522, 000 |1, 629, 000 | 1,876, 000 


1 Data include lead imported for immediate consumption plus material entering the country under bond. 
2 Revised figures. 
3 Subject to revision. 


1 This report deals primarily with the smelting, refining, and consuming phase of the industry. For full 
details of mining operations see separate reports issued for the various States. 
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Unfortunately, however, toward the end of 1937 1t became evident 
that the peak of another cycle of prosperity had been passed and that 
the industry was facing another depression of unknown proportions. 
Other disturbing factors, from the viewpoint of the producer, were the 
reduction in the Government price for domestic silver and the an- 
nouncement that the import duties on lead and lead products would 
be considered in trade-treaty negotiations with the United Kingdom 
and Canada scheduled for the spring of 1938. The latter opened the 
way for & possible reduction of 50 percent in the protection now 
afforded the lead industry by the tariff. Figure 1 shows trends in the 
lead industry of the United States since 1900. 

A feature of the lead industry in 1937 was the violent fluctuation 
in price. From January 1 to March 10 the New York quotation 
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FIGURE 1.—Trends in the lead industry in the United States, 1900-1937. Imports include lead in ore, 
base bullion, and refined lead; exports include refined lead. 


rose from 6.03 to 7.78 cents as & result of the speculative market in 
London, where at times prices actually exceeded those prevailing on 
the domestic market. About the middle of March speculative sup- 
port abroad was withdrawn, and both markets moved downward 
abruptly. In a single day the New York price dropped 0.90 cent 
per pound. The domestic market finally was stabilized at 6.00 cents 
early in April, where it remained until the first part of August. A last 
flurry upward to 6.50 cents was short-lived, as the recession in the 
last quarter brought on a decline that carried the quotation down to 
4.75 cents on December 31, 1937. London prices experienced an 
even greater decline—from a high of 7.92 cents in March to 3.45 cents 
at the close of the year. Normal differentials between New York and 
London thus were restored the latter part of 1937. Domestic stocks 
of lead dropped steadily from January to September and then rose 
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rapidly, as domestic shipments to consumers fell about 35 percent in 
the last quarter. 

Outside the United States production and consumption again 
exceeded all previous records. Compared with 1929 production 
abroad increased 11 percent in 1937 but in the United States declined 
34 percent. Foreign consumption likewise éxceeded 1929 levels by 
20 percent while the United States used approximately 24 percent 
less. However, increases in production and consumption over 1936 
were larger in the United States than in the rest of the world. All 
of the important foreign lead-producing countries increased their 
outputs except Spain, where civil war has caused a sharp reduction. 
Larger production of secondary lead in the United Kingdom, prompted 
by the high prices early in 1937, was an important factor in depressing 
prices on the London Metal Exchange. 

Proposed trade agreements with the United Kingdom and Canada.— 
| On November 17, 1937, the Secretary of State issued a preliminary 
announcement of the Government's intention to negotiate a trade 

agreement with the United Kingdom. A formal announcement on 
January 8, 1938, stated that Newfoundland and the British Colonial 
Empire also would be included in the negotiations. The lead products 
scheduled for consideration included litharge, red lead, suboxide of 
lead, and other miscellaneous commodities. A supplemental list 
issued January 24, 1938, included lead-bearing ores, flue dusts, and 
mattes of all kinds. The closing date for submission of briefs and for 
application for public hearing was February 19, 1938, and public 
hearings began March 14, 1938. 

Similar announcements with respect to Canada were made on No- 
vember 18, 1937, and on January 29, 1938. Among the articles to 
be considered in the Canadian negotiations were lead ores, etc., as well 
as lead bullion or base bullion, lead in pigs and bars, lead dross, re- 
claimed lead, scrap lead, and alloys or combinations of lead not 
specially provided for. The closing date for submission of briefs and 
application for public hearings was March 12, 1938, and hearings 
began April 4, 1938. 

Tariff history.—There has been a tariff on lead for over a century, 
and it has ranged from a low of 15 percent ad valorem to a high of 3 
cents per pound. The Tariff Act of 1897 established a duty of 2% 
cents per pound on pig lead and lead in base bullion. In 1913 the 
rate was changed to 25 percent ad valorem, but in 1922 1t was again 
placed at 2% cents per pound, where it has remained to date. The 
duty on lead imported in the form of ore was 1% cents per pound from 
1897 to 1913, 0.75 cent from 1914 to 1922, and again 1X; cents from 
1923 to date. 

Effectiveness of tariff—The effectiveness of the tariff can be gaged 
from figure 2, which compares the difference between domestic and 
foreign prices for lead with the import duty. It will be noted that 
except during periods when domestic lead was being exported from 
the United States, the tariff has been instrumental in maintaining 
domestic prices considerably above those prevailing in London. 

The sharp reduction in the differential between 1910 and 1914 
indicates an upward trend in London prices rather than & reduction in 

the New York market. 'The European rise was prompted in part by 
military preparations in anticipation of the World War, and undoubt- 
edly the cut in tariff provided by the act of 1913 likewise was antici- 
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pated to some extent. By the time the new duty had become effective 
the disparity between London and New York prices largely had been 
eliminated. 

Owing to disturbed conditions during and immediately after the war, 
it is difficult to appraise accurately the net effect of the reduction in 
import duty during this period. Since 1924 the differential between 
New York and London has resumed pre-war proportions. 

Seldom has the domestic price realized the full protection provided 
by the tariff. From 1900 to 1937 the annual differential between New 
Y ork and London has averaged 1.25 cents per pound, whereas the tariff 
on pig lead averaged 1.89 cents. This may be ascribed to three factors: 


> 


United States import duty Excess New York over 
l on pig lead London price 
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FIGURE 2.—Comparison of the import duty on pig lead with the differential between New York and London 
prices for lead and with the import-export position of the United States, 1900-1937. 


1. The tariff was not effective during periods when the United States 
was a net exporter of lead, as from 1914 to 1916. 

2. Competitive conditions in the domestic industry. 

3. Influence of lower duties on lead imported in the form of ore, 
of which substantial quantities have been smelted in the United States. 

From 1900 to 1937 net imports of lead have comprised 2.6 percent of 
the total consumed in the United States. It is evident, therefore, that 
despite the higher domestic price, the tariff has not excluded foreign 
lead from the domestic market. 

Grade of ores mined in the principal lead-producing regions of the 
world.—The accompanying table compares the dollar yield of ores 
mined in the uud JE P a regions of the world. The 
data were compiled on the basis of the metal recovered per ton of ore 
treated in the latest year for which representative data were available. 
The metal yield was converted into dollar yield at the following aver- 
age world prices in 1936: Gold, $35 per ounce; silver, 45 cents per 
ounce; copper, 9.465 cents per pound ; lead, 3.91 cents per pound ; and 
zinc, 3.31 cents per pound. The same prices were applied to the 
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United States in order that the average values per ton would be com- 
parable to those in other regions. of the world. 


Average value per short ton of ores mined in the principal lead-producing regions of the 
world, based on 1936 world prices 1 


Value of ore per ton Percent of 
— | United 
Region or mine States 
Gold and Other Total production 
silver metals in 1937 
United States: 
Southeastern Missouri... .... ... $0. 02 $2. 48 $2. 50 33 
I Eo L a T EE EE 1. 59 8. 06 9. 65 22 
Utah a Un Se 5.41 12. 29 17. 70 19 
Tri-State AA E 2. 44 2. 44 11 
MOont8n8,. ocu ¿ll lu A A 8.77 8.81 12. 58 4 
EE 5. 48 5. 68 11. 16 3 
Nevada. nic ENEE 4.30 9. 08 13. 38 2 
New Merxico...--.--.------------.--------.-------- 1. 87 6. 13 8. 00 1 
Average United States. ...........---.-.........- 1. 92 6. 31 8. 923. A 
Australia, Broken Hu. -2-2-2-2 2. 39 17. 28 19:67) loterias 
Canada, Sullivan mine................................. ]. 64 11. 74 13-08 EE 
India, Bawdwin mine.................................. 5. 53 18. 38 23.91 |------------ 
Mexico: 
(ite Te DEEN 3. 47 9. 66 13. 13 P. 22 ¿SL 
Düra Ora ul EEN 6. 12 10. 75 10.87 |------------ 
¡AA 3.61 13. 93 17.04 |... :nllzez 
ZACATECAS y. cian co ori 6. 46 13. 10 19.56 Voce ccc Uses 
Average Mexico.....--..------.------------------ 4. 43 10. 48 14.91. AAA 
Newfoundland, Buchans mine........................-. ]. 43 17. 67 19-10 WEEN 
Yugoslavia, Trepca munes 1. 22 9.83 1105.1... sss 


1 Gold $35 per ounce; silver 45 cents per ounce; copper 9.465 cents per pound; lead 3.91 cents per pound; 
and zinc 3.31 cents per pound. 


The data show that the grade of ore mined for lead in the United 
States varies greatly for different regions but that on the average it 
is much below the ore from other parts of the world, particularly 
Newfoundland, Mexico, and Canada. A significant feature is the 
extremely low grade ore mined in the Southeastern Missouri and 
Tri-State regions. "These two districts contributed 44 percent of the 
total United States output in 1937. The weighted average value of 
ores mined in districts that contributed about 95 percent of the United 
States lead output was $8.23 per ton compared with $14.91 in Mexico, 
$19.10 in Newfoundland, and $13.38 at the Sullivan mine (by far 
the principal source of Canadian lead). The table shows also that 44 
Ee of the United States output was derived from ores containing 
ittle or no precious metals, whereas in neighboring areas the gold and 
silver yield ranges from $1.43 to $6.46 per ton. 

Variations in grade of ore do not necessarily indicate comparable 
variations in costs of production. Thus in the Southeastern Missouri 
district, where the extensive deposits permit large-scale, highly 
mechanized operations, production costs compare favorably with 
those in smaller mines where the ore may be several times more 
valuable per ton. Nevertheless it may be assumed that in competing 
in & world market with foreign producers of high-grade ores, such as 
those in Canada, Newfoundland, and Mexico, many domestic opera- 
tors would be handicapped severely because of the relatively low 
grade of ore. 
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DOMESTIC PRODUCTION 


Refined pig lead produced in the United States is derived from 
three main sources—domestic ore, foreign ore and base bullion, and 
secondary materials. The following table lists the production from 
each of these sources from 1933 to 1937. 


Total pig lead produced in the United States, 1933-37, in short tons 


From do- From for- 


: : From 
mestic ores eign ores 
Year and base and base SEN Total 

bullion bullion 
JO A A oe ES 249, 713 13, 963 131,800 395, 470 
rel A A A A EE 299, 841 11, 395 124, 500 435, 736 
PAN IO A LL eae Ae 310, 505 14, 055 156, 800 481, 360 
A eM me ical ee eee a M LE 387, 698 11, 458 137, 500 536, 656 
1087 EE e 443, 142 24, 175 154, 500 621, 817 


PRIMARY LEAD 


Refinery production.—Production of refined primary lead in 1937 
increased 17 percent but was 40 percent below the 1925-29 average. 
The production of lead derived from domestic ores increased about 
14 percent in 1937. Production from foreign ores and base bullion 
increased 111 percent but was equivalent to only 24 percent of the 
1929 output; it represented only 5 percent of the total output of 
refined primary lead. 


Refined primary lead produced in the United States, 1933-37 


Production (short tons) Sources (short tons) Value 
Soft lead 3 From 
Year Desilver-|____________| Total | domestic | From E Aver- 
ized produc- | ores and | foreign base age per| Total 
lead 12 | Deet | Undesil- | tion! | base bul-| ores bullion | Poun 
verized | verized lion 

1933___________ 165,791 | 12,307 85,578 | 263,676 | 249,713 | 7,677 6, 286 | $0.037 | $19, 512, 000 
1934..........- 180,468 | 22,744 | 102,024 | 311,236 | 299,841 | 10,241 1, 154 .037 | 23,031, 
1935 202352055 192, 544 | 35, 233 96,783 | 324,560 | 310,505 | 13, 659 396 .040 | 25,965, 000 
1936.-------.-. 239, 944 | 47, 462 111,750 399, 156 387,698 | 11, 401 57 . 046 36, 722, 000 


¡Ey AAA 272, 051 55, 317 | 139,949 | 467,317 | 443, 142 23, 393 782 .059 | 55, 143, 000 


1 The lead content of antimonial lead is excluded. 
2 Desilverized soft lead is excluded. 
3 Includes lead derived from Missouri ores and other nonargentiferous ores. 


Source of primary lead.—Of the total refined lead produced in 1937, 
95 percent was derived from domestic ores and 5 percent from foreign 
ores and base bullion. Production from foreign ores increased 105 
percent in 1937. In 1928 more than 128,000 tons of foreign bullion 
were refined in the United States, but in Tecent years this trade has 
been reduced to very small proportions, although there was & small 
increase in 1937. Details of the sources of lead derived from domestic 
ores are given in the section on Mine Production. 


LEAD 115 


Refined primary lead produced in the United States, 1933-37, by sources, in short tons 


Source 1933 1934 1935 1936 1937 

Domestic MAA 249, 713 | 299,841 | 310,505 | 387, 698 443, 142 
Foreign ore: 

DAA ——— — —À L5 AA 172 3, 088 

Canada AAA A e I doe as eee ee: 3, 472 2, 514 1, 039 2, 271 5, 343 

Europe ao uuu o Lee aee LEA ees : 45 ], 086 1, 133 3 

MEXICO Sweat ost o tae 257 1,011 5, 809 1, 486 3, 836 

South America... 1, 348 4, 028 2, 872 3, 883 8, 497 

A O AA 2, 528 2, 853 2, 450 2, 241 


Loi. LM rl cl d 


—————— | —— —" s | ——————— | — VI. | ———O. Tn 


Foreign base bullion: 


s s na CK H NEP LUE NN e NE ds 
6, 286 1, 154 396 57 782 

Total foreign_____________ tae 13,963 11,395 14,055 11,458. 94,175 
Grand totales o daa 263,676. 311,236 324, 560. 399, 156 467,317 


Antimonial lead.—Antimonial lead or hard lead is an important 
byproduct of the refining of base bullion, but the amount derived from 
this source is only a small part of the country's yearly production. 
The major part is derived from the smelting of antimonial-lead scrap, 
and some is produced by mixing metallic antimony with refined 
soft lead. 

Several lead-smelting plants operate on scrap materials exclusively. 
Production data from such plants are summarized in the chapter on 
Secondary Metals in this volume. A large quantity of hard lead 
scrap also is treated at primary smelters and refineries, and the pro- 
EM of antimonial lead at these plants is shown in the table that 
ollows. 


Antimonial lead produced at primary lead refineries, 1933-87 


Production (short tons) Antimony con- Lead content by difference (short 
tent tons) 
ZE F F F F 
rom rom rom rom 
domestic | foreign due Total ree Percent | domestic | foreign E Total 

ore ore p ore ore p 
1933_-..-... (1) (1) (1) 17,805 | 1,720 9.7 4, 158 791 | 11,136 | 16,085 
1934.......- (1) (1) (1) 16,607 | 2,203 13. 6 5, 901 330 | 8,113 | 14,344 
1935........ (1) (1) (1) 16,384 | 1,729 10. 6 4, 685 491 | 9,479 | 14,655 
1936..-..... (1) (1) (1) 23, 230 2, 162 9.3 4, 442 696 | 12,930 21 
10837... 22 (1) (1) (1) 27,524 | 2,579 9.4 7,833 1,721 | 15,391 | 24,945 


! Segregation discontinued. 


SECONDARY LEAD 


. Recovery of secondary lead increased: 5 percent in 1937. Return 
of battery scrap for smelting and refining increased slightly in 1937, 
and stocks of scrap were considerably lower at the end of the year. 
As the output of domestic refined primary lead was 14 percent higher, 
the ratio of secondary to primary lead production again declined in 
1937. If lead consumption continues to increase, further declines in 
this ratio may be expected, as additional supplies of the metal will 
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have to come largely from the mines. Additional details on sec- 
ondary lead production in 1937 are given in the chapter on Secondary 
Metals in this volume. 


Secondary lead recovered in the United States, 1933-37 


[Compiled by J. P. Dunlop] 


Pig lead (short tons) Total recovered lead 
s in B2 

alloys atio to 

Year Atorimary | At sec (short domestic 

Tanta Y| ondary Total tons) Short tons Value refined pri- 

p plants mary lead 

(percent) 
1933 A A 41, 632 90,168 | 131,800 92, 700 224, 500 |$16, 613, 000 86 
1934... esso te 33, 557 90,943 | 124, 500 83, 900 208, 400 | 15, 421, 600 70 
19388. 00000 oo... 44, 748 112, 052 156, 800 113. 600 270, 400 | 21, 632, 000 87 
A —.— nois 34, 556 102, 944 137, 500 125, 400 262, 900 | 24, 186, 800 68 


1937.........- APER 29, 986 124, 514 | 154,500 | 120,600 275, 100 | 32, 461, 800 62 


LEAD PIGMENTS 


Lead pigments manufactured in 1937 contained 222,451 tons of 
lead, an increase of 1 percent over 1936. Of the 1937 total, 204,961 
tons were derived from refined pig lead; white lead comprising 44 
percent, litharge 39 percent, red lead 16 percent, and sublimed lead 
and orange mineral 1 percent. Sublimed lead and leaded zinc oxide 
ie the principal pigments in which the lead content is derived 
rom ores. 


Lead in pigments,! 1933-37, by sources, in short tons 


Lead in pigments from— Lead in pigments from— 
Year | Year ; 
ee Metal | Scrap | Total k Metal | Scrap | Total 
1933.......- 6, 875 143, 027 56 149, 958 1936. ...... 15, 062 204, 997 37 220, 096 
1934........ 7, 538 157, 294 379 165, 211 || 1937______. 17, 363 204, 961 127 222, 451 
1935.......- 12, 109 185, 151 144 197, 404 


1 Includes also lead recovered in zinc oxide and leaded zinc oxide. 
2 No pigments from foreign ore. 


MINE PRODUCTION 


Production of lead from domestic mines increased 25 percent in 
1937 and was the largest recorded since 1930. All three of the major 
producing regions shared in the larger volume of output, with per- 
centage increases as follows: Southeastern Missouri 41 percent, 
Coeur d'Alene 11, and Utah 28. Production in the Joplin region 
increased 29 percent. Southeastern Missouri contributed 33 percent 
of the 1937 total, Coeur d'Alene 21 percent, Utah 19 percent, and 
Joplin 11 percent. Most of the more important minor producing 
States made increases in 1937. Nevada’s output was affected ad- 
versely by approaching exhaustion of the Tybo mine, and the power 
shortage in Montana caused a slight decline in production in that 
State. Further details of production by mines, districts, and States 
can be found in the various State reports. 
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Mine production of recoverable lead in the United States, 1925-29 (average) and 
1933-87, in short tons 


1925-29 


State average 1933 1934 1935 1936 
Western States and Alaska: 
SEO AAA 982 1, 157 747 670 941 
ATIZONG S: senate lancia 9, 743 1, 721 3, 439 7, 783 10, 688 
CAlifornia s. uuu au s cis 2, 070 381 412 567 482 
Colorado. u oen ee tee 30, 112 2, 402 4,218 5, 673 7, 267 
TH AAA eh A A 141, 610 74, 363 71, 324 79, 020 91, 339 
VEER 18, 871 6,582 | 10,005 | 15,589 | 19,059 
MË TEEN 9, 807 2, 303 10, 991 12, 676 10, 712 
New Mexico._....-..-.--------------- 6,730 | 11,043 9, 365 7, 289 6, 626 
A A ie 6 5 21 30 79 
South Dakota. ......................- 21 ccc AA A AS 
TOA EE 213 3 360 522 468 
Utah cicuta nhe ecd ce 149, 509 58, 688 58, 077 63, 510 69, 886 
Washington................-.......-- 1, 323 840 291 103 840 
AAA A A AA 1 Y AAA AA 
370,997 | 159,488 | 169,251 | 193,439 | 218,387 
Central States: =—————FF >> a a 
ATKHDSAS..i.2olciceccusemedes2sdexerz 38 10 40 38 24 
Ilinols:.: nasa onus ees ede 552 240 40 436 
EISE 26, 121 6, 089 6, 805 10, 892 11, 409 
LR AAA 135 176 104 132 
Missonrt 202, 240 84, 980 90, 493 97,493 | 110, 428 
Oklahoma._.-.._..-.----------------- 58,306 | 18,038 | 16,747 | 23,405 | 25, 427 
Wisceonsin____ usas sal 1,745 540 234 286 
289, 137 110, 073 114, 463 132, 682 148, 536 
Eastern States: > > | 22 | >> | 2 | 2 == 
Tent his pp a DEE | 3, 625 4, 982 
ennessee@____.-_--_------------------- 3, 116 ,6 : 
KEE ) 4,096 | 5, 996 
North Wer EE A A RN IE 
4, 096 3, 116 3, 625 4, 982 5, 996 
664, 230 | 272,677 | 287,339 | 331,103 | 372,919 


1 Subject to revision. 


Mine production of recoverable lead in the principal lead-producing districts of the 
United States, 1933-37, 4n short tons 


District State 1933 1934 1935 1936 1937 
Southeastern Missouri region...| Missouri.................... 83,970 | 89,580 | 96,941 |108, 422 | 153, 205 
Coeur d'Alene region.......... A A 73,926 | 70,331 | 78,290 | 86,634 | 96,505 
Joplin region.................... O Missouri, Okla- | 25,137 | 24,465 | 34,849 | 38,842 | 50, 274 

oma. 
Bingham. _.. .. zc mE. ët e EE 33, 030 | 32,420 | 36,293 | 32,451 | 45, 233 
Park City region................|..--- ee EE 11,557 | 12, 360 | 13, 180 | 17, 421 | 22, 417 
d ups RUHK M A ae ERE 6,433 | 5,715 | 5,833 ; 10, 198 
Rush Valley....................|----. (JO; ROM en ee ea 6,916 | 5,594 | 4,907 | 8,191 6, 410 
si: AA stu Montana-.------------------ 4,185 | 5,391 | 10,302 | 10, 527 5, 780 
San Juan Mountains............ Colorado...................- 906 | 1,651 | 2,428 , 279 4, 998 
Eelere Monhtal8.-:.- ucc 1,521 | 2,560 | 1,121 | 3,113 4, 812 
TIA RA Nevada -------------- 1,626 | 4,644 | 4,955 | 4,706 4, 759 
Oro Blanco. .................... AFlTODH..:2l..-122 ees PA 1, 076 4, 717 4, 426 (1) 
Warm Springs................-- Idaho uo eund pia ld 21 8 3 2, 757 4, 004 
Willow Creek........ .........- New Mexico. .............-- 7,075 | 6,143 | 5,162 | 3,746 3, 852 
OD 022 S u c Zula u S U S CH PRINTER BO PODER, 87 | 1,349 | 2,392 | 3,862 3, 307 
Metaline.......................- Washington................. 722 237 (2) 770 2, 
IDO rr a ies Nevada. .-.------------------- 107 | 4,285 | 5,519 (2) 2, 439 
Central. A AS New Mexico. ..............- 3,408 | 2,846 | 1,891 | 2,689 2, 281 
Leadville. .--------------------- Colorado................-.-- 505 524 | 1,288 | 1,550 2, 100 
(Cataract. u... ly l lO. Montang ---------------- 46 259 | 1,227 | 1,704 1, 946 
O A lee 222 AT]2008 e eres 385 71 857 | 1,541 1) 
Flint Creek... ss Montana..................-- 59 400 988 | 1,496 1, 511 
Bisbee (Warren)..............-- Bet e (2) 64 200 | 1,154 1) 
Gmelter Montana...............-..-- 424 670 | 1,239 945 1, 178 
Upper Mississippi Valley....... Iowa, northern Illinois, Wis- 540 234 286 904 1, 091 
consin. 
'Tombstone. .................... DE A 2525205022582 872 ; 1, 081 417 (1) 
Austinville 3... Vea a a cote Seabed ss (2) (2) (2) (2) (2) 
St. Lawrence County 3.......... New York... (2) (2) (2) (2) (2) 


1 Data not yet available. 
2 Bureau of Mines not at liberty to publish figures. 
3 Not listed accord ing to rank. 
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STOCKS 


Lead stocks, as reported by the American Bureau of Metal Sta- 
tistics, are shown in the following table. Stocks of refined and anti- 
monial lead include metal held by all primary refiners and by most 
refiners of secondary material who produce common lead. Foreign 
lead Sane in the United States and entered for domestic consumption 
is included. 


Lead stocks at end of year at smelters and refineries in the United States, 1933-37, 
an Short tons 


1933 1934 1935 1936 1937 
Refined pig lead--------------------------- 191, 624 223, 593 215, 595 165, 159 119, 837 
Antimonial lead..........................- 11, 437 10, 437 6, 711 6, 697 9, 294 
203,061 | 234,030 222, 306 171, 856 129, 131 
Lead in base bullion: 
At smelters and refineries. .............. 12, 786 6, 045 15, 072 9, 187 10, 959 
In transit to refineries. . ............... 2, 191 1, 528 1, 86 1, 070 2, 219 
In process at refineries. ................ 10, 403 11, 507 16, 233 14, 100 14, 413 
25, 380 19, 140 33, 165 24, 357 27, 501 
Lead in ore and matte and in process at 
SmelterS. c anc tence ...... 67, 263 60, 699 58, 562 50, 098 52, 081 


295, 704 313, 869 314, 033 246, 311 208, 803 


Considerable further progress was made during the first 9 months 
of 1937 in liquidating the large stocks of refined lead accumulated 
from 1929 to 1934, but in the last 3 months of the year the downward 
trend was reversed as shipments to consumers fell off abruptly. 
Inventories of refined metal reached a low of 90,742 tons at the end of 
September. Although the quantity of metal on hand at the end of 
1937 was excessive, it includes metal sold and awaiting delivery. 
Early in 1937 the speculative demand for metal was exceptionally 
high, and the large stocks on hand at the beginning of the year aided 
in preventing a run-away price situation. Unfilled orders apparently 
declined during 1937, because at the close of the year consumers were 
reported to be ““underbought to an unusual extent.” ? 

Virtually no published data are available on stocks held outside of 
the United States. The British Metal Corporation, in its annual 
review of the lead industry issued in January 1938, states that “the 
very tight lead position which existed in the first quarter of 1937 was 
alleviated as output overtook consumption in the second half of the 
year. Stocks have grown a little but they are not large.” 


DOMESTIC CONSUMPTION 


New supply.—The following table shows the refined primary lead 
avallable for consumption from 1933 to 1937. The computation does 
not take into account variations in producers! stocks, and as these 
have changed considerably during the past 5 years the quantities 

iven do not indicate the true trend in the actual consumption of new 
ES The supply available for consumption in 1937 was 18 percent 
greater than in 1936 but was equivalent to only 65 percent of the 


2 Cornell, Irvin H., Lead in 1937: Metals, Vol. 8, No. 7, January 1938, p. 13. 
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1925-29 average. As total consumption of lead advanced 8 percent 
in 1937, 1t 1s evident that more of the increased demand was supplied 
by primary than by secondary metal. 


Refined primary pig lead available for consumption in the United States, 1933-87, 
in short tons 


1933 1934 1935 1936 1937 
Supply: 
jeg Pm 109 283 1, 322 2, 590 4, 903 
Product EE 203,676 | 311,236 | 324,560 | 399,156 467,317 
263, 785 311, 519 325, 882 401, 746 472, 220 
Withdrawn: 
REI ee ee ab ihe eo sae 22, 835 5, 909 6, 982 18, 313 20, 091 
Supply available for consumption. .................. 2 240, 950 | 305,610 | 318,900 | 383, 433 452, 129 


1 Includes small quantities of foreign lead reexported. 
? Revised figures. 


Consumption by uses.—Owing to the return of large quantities of 
secondary lead from lead-consuming industries, the total consumption 
of pig lead greatly exceeds the supply of new lead available. The fol- 
lowing table gives the American Bureau of Metal Statistics estimate 
of the total consumption of lead by industries, 1933-37. 


Lead consumed in the United States,! 1933-37, in short tons 


Purpose 1933 1934 1935 1936 1937 
White RT WEE 59, 100 64, 500 80, 000 85, 500 86, 000 
Red lead and litharge-------------------------------- 38, 000 42, 000 47, 500 54, 000 57, 000 
Storage batteries------------------------------------- 147, 000 163, 000 175, 000 191, 000 192, 000 
Cable covering. __..-..___--------------------------- 31, 400 35, 200 38, 900 61, 400 93, 000 
e A AA Lec LE 26, 000 30, 000 32, 000 40, 009 45, 000 
Ee nee TEEN 5, 000 7, 300 10, 000 11, 100 12, 000 
Railway equipment................-.- Lll ll lll lll. 200 1, 100 500 2, 400 3, 800 
SRIDDUIQIDE: ¿cc boasorasia esoo ERO EET RESTE 100 200 200 200 300 
Am DUNO EE 32, 300 34, 800 29, 200 32, 500 39, 500 
"érneplaté. A A e cook 2, 500 2, 600 4,700 6, 200 6, 400 
A apa sz aasma z t bon aP a eh okies 22, 500 16, 200 15, 900 28, 500 21, 700 
Bearing metal... odas 11, 400 12, 100 13, 000 16, 500 15, 000 
10) (o (2) ERR REIS CERE la e 16, 000 16, 000 20, 000 22, 00) 22, 000 
Typeduet4l-. 52 a tease nete 11, 000 13, 000 15, 000 17, 000 17, 000 
IM EE 12, 000 10, 000 12, 000 13, 500 15, 000 
A ere E 5, 000 5, 000 5, 000 5, 750 6, 000 
te TEE 30, 000 39, 000 40, 090 46, 000 50, 000 


449, 500 | 488,000 | 538,900 | 633, 550 681, 700 


D Source: American Bureau of Metal Statistics. These estimates are for the total consumption of lead 
irrespective of whether its origin be primary or secondary. Antimonial lead is included. 


The total industrial use of lead increased 8 percent in 1937 but was 
still 30 percent below the 1929 record. As stated in last year's 
chapter of this series, recovery of lead consumption from depression 
lows has lagged behind general industrial activity, chiefly because of 
the low rate of consumption in the utility and building fields. The 
51-percent increase in the use of lead in cable covering and the 13-per- 
cent rise in building indicate substantial improvement in 1937, but 
these outlets for lead were still 58 and 53 percent, respectively, below 
1929 levels. All other major uses in 1937, except foil and bearing 
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metal, were either increased or maintained at 1936 levels. The use 
of foil was affected adversely by the high prices early in the year, which 
prompted the use of substitutes, particularly ¿luminum. 

Recent developments in the uses of lead include a new process for 
making white lead. According to United States Patent 2106555, the 
addition of small quantities of alkali metals to pig lead greatly accele- 
rates the reaction between lead and the corroding reagent. The 
sodium compounds formed are removed from the basic lead carbonate 
by washing. Lead titanate appears to be making progress as a paint 
pigment, although there still appears to be some uncertainty as to its 
ultimate field of use. Oil- and gas-filled cables are supplanting over- 
head high-tension lines in England. Higher first costs are offset by 
lower maintenance costs and removal of hazards to aviation. In the 
oil-filled cables each wire is lead-sheathed, and the entire cable is 
encased in lead. The use of tellurium lead in chemical plants is ex- 
panding because of its exceptional resistance to corrosion and moderate 
strength. 

To assist the consumer in obtaining lead products of standard 
quality, the Lead Industries Association on January 1, 1937, adopted 
a seal of approval. The seal is available to manufacturers whose 
products meet the standards set up by the association for lead pipe, 
lead traps, and bends. 

PRICES 


The two major markets for lead in the United States are New York 
and St. Louis; much of the lead produced in the United States is sold 
at prices based on quotations in these markets. The New York 
quotations are influenced to some extent by the lower prices usually 
prevailing on the London market, so that the New York price seldom 
exceeds the St. Louis price by as much as the freight differential, 
normally 0.35 cent a pound. 

The New York quotation for lead in 1937 averaged 6.01 cents per 
pound, an increase of 28 percent over the 1936 average of 4.71 cents 
and 12 percent below the 1929 average of 6.83 cents. At the beginning 
of the year the price stood at 6.03 cents, and the market was in the 
midst of a speculative boom, which began in the fall of 1936 following 
the announcement of the British rearmament program. Domestic 
demand for metal was exceptionally good, and shipments to con- 
sumers increased from 46,000 tons in January to 63,000 in March. 
Prices reached a peak of 7.78 cents on March 10. Up to this time 
advances in the domestic quotation were dictated by the London 
market. Quotations on the London Metal Exchange at times ex- 
ceeded New York prices, and large exports of domestic metal were 
averted only by successive increases in domestic prices. On March 
12 the London market broke sharply. Domestic quotations likewise 
moved to lower levels at an exceedingly rapid rate, the quotation 
reaching 6.00 cents on April 7—a level maintained until August 4. 
Meanwhile domestic shipments had dropped to 43,000 tons in June, 
but as production had failed to show much improvement, stocks de- 
clined steadily. Following a pick-up in sales during July, the quota- 
tion advanced to 6.50 cents on August 11, where it held until Septem- 
ber 15. Thereafter 1t fell steadily to 4.75 cents at the end of the year, 
as the recession in industrial activity gained momentum in the 
closing quarter. 
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Average monthly and yearly quoted prices of lead at St. Louis, New York, and London, 
1985-37, in cents per pound ! 


1935 1936 1937 
Month 

St. New Lon- St. New Lon- : St. New Lon- 

Louis | York don Louis | York don Louis | York don 
January................-..-- 9. 54 3. 69 2. 25 4. 35 4. 50 3. 41 5. 85 6. 03 5.97 
February..................- 3. 38 3. 53 2. 22 4.31 4. 52 3. 58 6. 09 6. 26 6. 19 
EAPC Recon 9. 43 3. 58 2. 35 4. 45 4. 60 3. 69 7.05 7.20 7.20 
BOTs cd da 3. 54 3. 69 2. 64 4, 45 4. 60 3. 55 6. 03 6. 18 5.71 
May, aida 3. 81 3. 96 3. 02 4. 45 4. 60 3. 45 5. 85 6. 00 5. 28 
AA cse ure de isis 3. 87 4. 02 3. 03 4. 45 4. 60 3. 40 5. 85 6. 00 5. 03 
JUN ERE 3. 97 4. 12 3. 20 4. 45 4. 00 3. 55 5. 85 6. 00 5. 30 
August. .------------------- 4.10 4.25 3. 50 4. 45 4. 60 3. 76 6. 30 6. 46 5. 02 
BSeptember.................- 4. 26 4. 41 3. 58 4. 45 4. 60 4. 05 6. 23 6. 39 4. 63 
October..................-.- 4. 36 4. 51 3. 99 4. 49 4. 05 4. 03 5. 56 5.71 4. 03 
November...............-.- 4. 35 4. 50 3. 94 4. 96 5.14 4. 74 4. 88 5. 03 3.72 
December. ................- 4.35 4. 50 3. 70 5.40 5.57 5. 60 4. 72 4. 86 3. 54 
Average............-- 3. 91 4.06 | 23.12 4. 56 4.71 | 23.91 5. 86 6. 01 25.15 


1 St. Louis: Metal Statistics, 1938, p. 411. Average daily quotations of soft Missouri lead, f. o. b. St. 
Louis (open market), as reported daily in the American Metal Market. 

New York: American Metal Market, daily issues. Pig lead, New York (outside market), prompt ship- 
ment from West. 

London: Metal Statisties, 1938, p. 415. Average price of foreign lead. Price per long ton, as published 
n 2a ctal Statistics, converted to cents per pound at average exchange rate reported by the Federal Reserve 

oard. 
F A ER quotations in pounds sterling per long ton, as follows: 1935, £14.2375; 1936, £17.6000; 1937, 


The London quotation ranged from a high of 7.92 cents per pound 
(U. S. exchange basis) on March 11 to a low of 3.45 cents on December 
31, 1937. On December 31, 1936, the price was 6.21 cents. Follow- 
ing the collapse on the London market in March, the decline in London 
prices was more severe than in the United States. Average prices for 
March 1937 were the same in London as in New York, but by Decem- 
ber New York exceeded London by 1.32 cents per pound. The aver- 
age differential for the year was 0.86 cent compared with 0.80 cent in 
1936, and 1.79 cents in 1929. "The 1937 average prices for lead were 
the highest since 1926 in London and 1929 in New York. 


FOREIGN TRADE? 


The foreign trade of the United States in lead consists largely of 
imports of ore and base bullion, which are smelted and refined in bond, 
and the export of this lead either as refined lead or in manufactured 
produets. Since 1927, however, this trade has declined. In 1937 
only 40,806 short tons of lead in ore, base bullion, and refined and 
scrap lead were imported compared with 161,389 tons 1n 1927 ; exports 
of refined lead decreased from 125,267 to 20,091 tons. During the 
same period lead exported in manufactures with benefit of draw-back 
declined from 12,004 to 8,679 tons. 

Imports.—Total imports of lead in ore and matte, including imports 
for immediate consumption and entries for warehouse, increased 65 
percent in 1937 owning to larger shipments from Mexico, Canada, and 
Peru. No ore was received from Newfoundland in 1937. Imports 
of base bullion, which had virtually ceased in 19306, increased 477 
percent, and imports of refined lead, which for several years were only 


3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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a few hundred tons, increased to 4,903 tons in 1937, including 2,345 
tons from Peru and 1,769 from Australia. Total imports of lead 
increased 73 percent but were only 35 percent of the 1929 total. 


Total lead imported into the United States, 1988-87, by classes, in short tons ! 


Lead in Lead in | Pigs, bars, | motal lead 


Y ear ore and base bul- |sheets, and 
matte lion old content 
rv oe estos ae ee eee Z: eee I 5, 958 ], 587 109 7, 654 
¡e SER See A Anes ask ut HOPES ee re ee 10, 611 2, 450 283 13, 344 
RT A A A NS Dre not ERO a A 20, 025 2, 692 1, 322 24, 039 
A be 20, 713 312 2, 590 23, 615 
AI A EE 34, 103 1, 800 4, 903 40, 806 


1 Data include Jead imported for immediate consumption plus material entering the country under bond. 


Total lead imported into the United States, in ore, base bullion, and refined, 1933-87, 
by countries, in short tons ! 


New- 
: South Other 
Year Canada | Mexico Pd Ámerica Europe ouni ii Total 
KI a ees 1. 629 2,104 |---------- 1, 485 2, 368 18 7,654 
¡AAA 1, 160 3, 270 3, 957 5, 455 67 35 13, 344 
E O NCAA A 236 9. 786 6. 837 6, 643 512 25 24, 039 
KT EE 1, 692 10, 501 3, 955 6, 861 341 265 23, 615 
| A A SA 5, 749 17,068 |.........- 13, 229 535 4, 225 40, 806 


1 Data include lead imported for immediate consumption plus material entering the country under bond. 


Total lead imported into the United States in ore, matte, and base bullion, 1933-37, 
by countries, in short tons ! 


Country 1933 1934 1935 1936 1937 


— EA o vo rey 


In ore and matte: 


et ee oe ate Oe So ed 1, 629 902 58 1, 419 5, 211 

O: IA A II ie 65 1, 443 1, 102 574 
o EE 862 1, 283 7, 986 10, 462 15. 970 
Newfoundland. coco loco 3,357 6, 818 3,055" E 
^ui E eT HM EE 522 3, 545 3, 716 4, 007 10, 132 
SWwedeli.-.cl. nai oca o Q n u us NEE AA dE EE 
Other countries. ooo. 2 81 345 296 2, 316 
5, 958 10, 611 20, 025 20, 713 34. 103 

In base bullion: 

Mexico- iturus oe 1, 281 1, 987 1, 746 39 1, 067 
POP 2-5 rre u masu n c 306 463 784 52 239 
Other countries__..____ A AAA PS 162 221 494 
1, 587 2, 450 2, 692 312 1, 800 


1 Data include lead imported for immediate consumption plus materiai entering the country under bond. 


Lead remaining in warehouses in the United States, Dec. 31, 1933-37, in short tons 


[Stated in the form in which the material was entered for warehouse] 


Lead in | Lead in Lead in | Lead in 
Year ore and | base bul- Year ore and | base bul- 
matte lion ! matte lion ! 
1939.1. e ads REN 21, 540 1, 058 1936 EE 33, 401 1, 930 
A Uns drm 15, 709 CURE AA ERE heut 57, 509 2. 622 
AAN IDCM: 22, 598 2, 173 


1 Pigs, bars, sheets, and old included with base bullion. 
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Lead imported for consumption in the United States, 1933-37, by classes 


Lead in ores, flue 


dust, and mattes, Lead in base | Pigs, bars, and | Sheets, pipe, 


f bullion old and shot Not 
n. S. p. D other- Total 
Yea wise l 
speci value 
Short Short Short Short fied 
folis Value toris Value tons Value tons Value 
1933____._______ 19, 239 |$1, 154, 093 306 | $31, 700 45 | $2,199 518 |$45, 378 [$13,578 |$1, 246, 948 
1934____._._____ 10, 760 58, 558 | 2,220 | 117, 729 1 285 | 1 10, 678 286 | 35, 130 | 12,940 735, 035 
1935_____.______ 8, 273 258, 954 | 1,154 | 66,559 | 1,590 | 99, 799 404 | 51,979 | 12, 484 489, 775 
1935. —— ec 5, 836 225, 568 763 45,340 | 2,321 | 121, 148 304 | 38,546 | 12, 729 443, 331 
19372... 9, 993 760,323 | 1,828 | 189, 498 | 4,183 | 280, 299 376 | 54,649 | 13, 527 | 1, 298, 296 


1 Reclaimed scrap, etc. No imports of pigs, bars, etc., recorded. 


Miscellaneous products containing lead imported for consumption in the United 
States, 1983-37 


Babbitt metal, solder, white metal, 
and other combinations contain- | Type metal and antimonial lead 


ing lead 
Y ear 
Gross Lead Gross Lead 
weight content Value weight content Valuo 
(short tons)|(short tons) (short tons)|(short tons) 

A A ELI T 319 51 $30, 623 25 21 $1, 076 
A RES 2 A EH 409 102 41, 505 112 94 6, 784 
nn ME ren 128 24 44, 269 534 445 36, 453 
A mm 334 67 112, 205 156 400 34, 694 
rM ERROR 618 178 213, 734 132 115 13, 572 


Exports. —Exports of refined lead rose 10 percent in 1937, with 
Germany and the United Kingdom showing large increases and Japan 
a decrease. Data are not available indicating how much of the refined 
lead exported in 1937 was of domestic origin, but comparison of 
bonded warehouse inventories with imports and exports suggests 
that several thousand tons of domestic metal may have been shipped 
abroad. 

Refined lead exported from the United States, 1933-87 1 


Pigs, bars, and old Foreign lead Pigs, bars, and old Foreign lead 
exported in LLL | exported in 
manufaetures manufactures 
Year with benefit Year with benefit 
Short tons Value of draw-back Short tons Value of draw-back 
(short tons) (short tons) 
1933. -.-..-. 22, 835 $834, 589 6, 508 1936. ....... 18, 313 | $1, 390, 454 8, 312 
1934. ....... 5, 909 305, 994 4,412 1987: 52s 20, 091 1, 838, 262 8, 679 
1935_____._- 6, 982 472, 017 8, 995 


i Includes small quantities of foreign lead reexported. 
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Refined pig lead! exported from the United States, 1983-37, by destinations, in 


short tons 
Destination 1933 1934 1935 1936 1937 
COUNTRY 

CEET ee ss 11 ().. AA 3 
vA RCNH 329 475 338 795 652 

Canada. 2. seni suy u u ae et iU C dd 6 21 45 45 
Cerinany AAA cadis mca ccu». Bul aues ss 11 2 568 
A A A LAT 21, 236 4, 454 B, 324 8, 629 7,320 
ET, coat ie eL 21 8, 019 8, 122 
AAA eelere 4 INS A A 
Philippine Islands..................................- 360 169 217 223 569 
United Kingdom_......_.-..------------------------|---------- 36 8 123 2, 226 
PA A Em uu EE ei 140 221 112 AAA ENEE 
Other eountriesg 2L 2l. 2l lll cl. l l.l. 641 508 701 444 6019 
22, 835 5, 909 6, 982 18, 313 20, 091 

CONTINENT 

North Amerie aaa 41 107 157 8, 282 8, 337 
South Ate 730 1, 076 668 1, 021 784 
TEE 5 40 212 133 2, 949 
ASIA MR SM 22, 053 4, 684 5, 945 8, 865 7, 989 
Africa and Oceania..........---.-..---..-.-----.-...|---------- (2) 32 


—  —MÀÀ ——áÁ | w— | o | — sa 


22, 835 5, 909 6, 982 18, 313 20, 091 


1 Includes small quantities of foreign lead reexported. 


2 Less than 1 ton. 
TECHNOLOGY 


Mining.—The use of mechanical loading in the southeastern 
Missouri lead district is probably more highly developed than in any 
other area where underground mining is practiced. Heretofore 
power shovels have been used exclusively, but since November 1936 
scrapers have been adopted for certain types of work, such as loading 
ore shot down in pillar-robbing operations. In some instances a 
floor of commercial ore 6 to 12 feet thick has been left between the 
pillars. This ore is removed by benching and loaded into cars by 
scrapers. Apparently the use of scrapers was dictated primarily by 
the lower first cost of scraper equipment compared with that of power 
shovels. Many rich pillars are removed entirely, and roof support is 
provided by large concrete towers.* In the Tri-State region me- 
chanical loading made little progress until recently. Scraper loaders 
are now being used in some mines in conjunction with belt conveyors. 
According to Clarke, multiple rope haulage has been used advan- 
tageously in the Tri-State district where physical conditions precluded 
the use of animals or locomotives. | 

rai ag Rr si 5,000 feet of the 22,000-foot tunnel being driven to 
provide drainage and haulage for several mines in the Bingham dis- 
trict, Utah, was completed at the end of 1937, when the tunnel was 
progressing approximately 20 feet per day. Lambly * has described 
mining and milling methods at the Pend Oreille miue in Washington. 
Rock-drill practice and comparative costs of conventional and detach- 
able bits at several mines have been presented in Bureau of Mines 
Information Circulars 6936 and 6951. The Bureau's Information 
Circular 6978, by J. Kruttschmitt and V. I. Mann, describes mining 
methods and costs at Mount Isa, Australia. 


4 m BO: H. C., More Lead from Southeast Missouri: Eng. and Min. Jour., Vol. 138, No. 6, June 1937, 


4 Clarke, S. Er Multiple Rope Haulage in the Tri-State District: Min. Cong. Jour., Vol. 24, No. 2, Feb- 
ruary 1 D. 18. 

6 Lambly, C. A. R., Mining and Milling at Pend Oreille: Min. Cong. Jour., Vol. 24, No. 3, March 1938, 
p. 12. 
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Milling.—The increased demand for lead in 1937 focused attention 
primarily on production schedules. Although numerous improve- 
ments were reported in mechanical equipment and in operating details, 
apparently no important advance was made in this phase of lead tech- 
nology during the year. The new 750-ton flotation mill of the Sulli- 
van Mining Co. was put into operation in August 1937. The plant 
treats ore from the company Star mine in the Coeur d'Alene region. 
The old Hercules mill, which was used formerly to treat this ore, was 
returned to the owners. 

Smelting.—Oldright " records several minor improvements in lead 
smelting in 1937. The capacity of sintering machines has been in- 
creased, costs have been reduced, and operations have been improved 
by increasing the width of the pallets from 42 to 63 inches at one plant. 
Pallets 10 feet wide are under consideration at Port Pirie, Australia. 
Blast-furnace capacity has been increased greatly in recent years, and 
the trend continued in 1937. Enriched ore, closer control of raw ma- 
terials, better sintering, and speedier smelting through the use of 
higher temperatures have been the principal factors contributing to 
the increase in capacity. The recovery of byproduct zinc along the 
lines practiced at Trail, B. C., and East Helena, Mont., is being con- 
sidered at Port Pirie. The continuous process of lead refining appears 
to be highly successful at Port Pirie but as yet it has not been adopted 
elsewhere. The new plant at Northfleet, England, which refines 
Mount Isa bullion by the Parkes process as modified by Betterton, 
was described in the April 1937 Bulletin of the Institution of Mining 
and Metallurgy. The Bureau of Mines is investigating the problem 
of removing bismuth from lead products. 


WORLD ASPECTS OF LEAD INDUSTRY 


International cooperation.—No new developments were reported 
along this line during 1937. | 

World production.—World smelter production of lead increased 15 
percent in 1937 and was equivalent to 96 percent of the record output 
of 1929. Production increased 17 percent over 1936 in the United 
States and 15 percent elsewhere. Compared with 1929 the United 
States output declined 34 percent and that of the rest of the world in- 
creased 12 percent in 1937. The 10 principal producers and the per- 
centage of the total output each contributed in 1937 were: United 
States 25, Australia 14, Mexico 13, Canada 11, Germany 10, Belgium 
6, India 5, U.S. S. R. 3, Italy 2, and France 2. All of these countries 
made substantial increases in output in 1937 over 1936, and all except 
the United States, Mexico, and India produced more lead in 1937 than 
in 1929. Among the minor producers there were large increases in 
Peru and Tunisia, but there were exceptional declines in Spain and the 
United Kingdom. The British Empire produced about 510,000 
metric tons of smelted lead in 1937, an increase of 13 percent from 1936. 
Since the 5-year period 1925-29, the Empire share of world output 
has advanced from 22 to 30 percent, although that of the United States 
declined from 42 to 25 percent. 


o G. L., Some Advance at the Lead Smelters: Eng. and Min. Jour., Vol. 139, No. 2, February 
1938, p. 71. 
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World production of lead, 1983-37, in metric tons ! 
[Compiled by R. B. Miller] 


Country 1933 1934 1935 1936 1937 

ATPOHLIIO sec coccdeu Ret qne EICIU SE EE 2, 799 5, 047 4, 103 10, 700 (2) 
DA AA A 208, 558 199, 151 221, 431 196, 051 238, 833 
AU o DLE 4, 626 5, 629 8, 048 8, 732 10, 246 
Dol te WEE 69, 390 74, 750 68, 980 67, 000 93, 804 
Canada. caos scenes UE a 115, 469 142, 635 148, 558 164, 857 181, 162 
A are de le A 3, 844 1, 665: AA 1, 600 3 1, 500 
CDOSOH EE 784 1, 806 1, 728 2, 738 5, 850 
Czechoslovakia---------------------------- 3, 811 4, 066 4, 805 4, 816 5, 
Ne AAA A 20, 428 31, 143 14,575 14, 500 38, 860 
Germany A A 116, 600 119, 980 122, 300 139, 100 166, 100 
Sio A Edel 8, 205 8, 023 4, 679 4,172 5, 289 
HUHPHEy A ate 11 42 14 26 147 
India (Puma) -.------------------------- 71, 692 71, 692 73, 217 74, 329 77,728 
Indochina _-------------------------------- 
AA A A 24, 564 47, 397 35, 803 36, 307 39, 088 
DADO A ede E 6, 825 7, 039 7, 442 8,8 10, 200 
UE AAA A ee eae acis 118, 460 165, 416 177, 630 214, 376 223, 078 
Northern Rhodesia........................ 75 187 185 305 
NOT WAV ¿nectar la 365 333 577 227 2 
Peru A A Ue au BS 400 1, 536 6, 452 8, 899 19, 054 
POMO: cata z cz jos Pett aa dae 12, 065 10, 350 18, 819 15, 021 17, 587 
Portugal ces oe arde ius cicle 0 54 E MATRE ( 
PRU Ss oe eee 4, 082 4, 382 4, 557 4, 769 (2) 
South-West Africa _..-------------------- O A A 1,355 
SPAM eec Ee ee ete A EE 88, 354 72, 151 62, 742 46, 600 30, 000 
TUS Is eee eee ted elt 14, 873 27, 311 25, 390 21, 497 27, 150 

Eo E o AAA A A 13, 671 27, 174 44, 853 50, 800 3 55, 000 
United Kingdom.......................... 5, 600 9, 100 22, 350 13, 800 10, 172 
United States (refined)5_____.-_.------_---- 233, 499 281, 300 204, 075 362, 055 423, 232 
X UPOSIB VIA: crois ed eneccmssdezesses 6, 047 9, 803 7, 554 5, 804 4, 039 


1,156,000 | 1,329,000 | 1,381,000 | 1, 478, 000 1, 702, 000 


1 By countries where smelted but not necessarily refined. 

? Data not yet available. Estimate included in total. 

3 Approximate production. 

4 Exclusive of secondary material (Metallgesellschaft, Frankfurt). 

s BUS owes lead refined from domestic and foreign ore; refined lead produced from foreign base bullion 
not included. 


World consumption.—The American Bureau of Metal Statistics 
reports world consumption of lead in 1937 as 1,740,800 metric tons, 
an increase of nearly 10 percent over 1936. It was the highest ever 
recorded, exceeding the previous record of 1929 by 3 percent. As 
reported by this agency, consumption in the United States increased 
13 percent, whereas that of the rest of the world increased only 9 
percent. Compared with 1929, however, consumption elsewhere was 
relatively much higher, as it actually exceeded the 1929 total by 
20 percent while the United States used 24 percent less. The 10 
leading consumers in 1937 and the percentage of the total consumed 
by each were as follows: United States 29, United Kingdom 20, 
Germany 14, Japan 7, France 6, U. S. S. R. 6, Italy 3, Belgium 3, 
Australia 1, and Canada 1. All of the foregoing except the United 
Kingdom, Belgium, and Italy used considerably more lead in 1937 
than in 1936. Consumption in Belgium was unchanged and in the 
United Kingdom and Italy declined slightly. 


REVIEW BY COUNTRIES 


Argentina.—Higher prices have stimulated lead production in 
Argentina. The 15,000-ton-per-year smelter at Puerto Vilelas 
(Chaco), which was completed in August 1936, operates largely on 
concentrates obtained from the Aguilar mine, Province of Jujuy. 
Early in 1938 this mine was producing 2,000 metric tons of lead con- 
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centrates per month. Shipments of zinc concentrates were discon- 
tinued in October 1937 owing to low prices. The quantity of lead ore 
imported from Bolivia declined from 5,400 tons in 1936 to 2,800 in 1937. 

Australia.—The 22-percent increase in smelter output in 1937 was 
due largely to expansion of operations at Port Pirie. Production of 
metal at Mount Isa increased only from 35,382 long tons in 1936 to 
38,460 in 1937. 

At Broken Hill approximately 1,440,000 tons of sulphide ore yielded 
250,000 tons of 74-percent lead concentrates in 1937 compared with 
about 1,347,000 tons of ore and 244,000 tons of concentrates in 1936. 
Completion of the new 12,000-ton-per-week mill at North Broken 
Hill is expected by September 1938. The Zinc Corporation is enlarg- 
ing its mill in anticipation of treating ore from the adjoining property 
of the New Broken Hill Consolidated, Ltd., which is being equipped 
for production. Higher metal prices were instrumental in stimulating 
prospecting in the district. 

From 591,343 tons of crude ore, Mount Isa produced 94,690 tons of 
39-percent lead concentrates. A new plant will permit the recovery of 
an additional 125 tons of lead bullion monthly. 

A mill of 500-ton daily capacity is pem A for the Lake George 
mine near Canberra, New South Wales. 

The lead mines at Northampton, Western Australia, controlled by 
Wiluna Gold Manes, Ltd., were scheduled to close late in 1937. 

Most of the lead concentrates obtained from the Read-Rosebery 
mines of the Electrolytic Zinc Co. in Tasmania are exported, and it 1s 
reported that in 1938 American purchasers will take the entire output. 
Production in 1937 amounted to 10,200 tons, averaging 56 percent 
lead and 43 ounces of silver per ton. 

Exports of bullion and refined lead increased from 176,000 to 203,000 
tons. Europe takes a very large part of the total, although shipments 
to Japan were 5,300 tons in 1937 compared with 800 in 1936. Ship- 
ments of ore and concentrates increased from 31,000 to nearly 34,500 
tons. 

Belgium.—Production of refined lead in Belgium increased 40 
percent in 1937. Imports of lead ore increased 33 percent, and those 
of pig lead declined 21 percent. The 132,600 metric tons of lead ore 
imported came from Yugoslavia, Sweden, Bolivia, Peru, Australia, 
and other countries; 27,800 tons of imported pig lead was derived 
chiefly from Mexico. About 68,300 tons of pig lead and 7,500 tons 
of lead in sheets, pipe, etc., were exported in 1936. Annual consump- 
tion is estimated at 45,000 tons for 1936 and 1937. 

Bolivia.—In March 1938 it was reported that the 1,500-ton-per-day 
selective flotation plant at the Huanchaca mine was operating at 
capacity and producing at the annual rate of 5,000,000 ounces of 
silver, 20,000 metrie tons of lead concentrates, and 25 ,000 tons of 
zinc concentrates. Development at depth failed to reveal any 
exhaustion of the high-grade ore. Approximately 1,000 tons of ore 
are treated daily, in addition to material from old dumps. Develop- 
ment of the Matilde deposits near Lake Titicaca will not be undertaken 
until suitable hydroelectric power is provided. Exports of lead ores 
in 1937 amounted to 37,100 tons with a lead content of 18,200 tons. 

Canada.—Mine production of lead in Canada in 1937 was 205,611 
short tons, an increase of 7 percent over 1936. British Columbia 
produced 98 percent of the total. Production from the Mayo dis- 
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trict, Yukon Territory, increased considerably in 1937 but produc- 
tion in Nova Scotia and Quebec declined. 

At the Sullivan mine in British Columbia, the concentrator treated 
2,220,000 tons of ore, which yielded 285,597 tons of lead concentrates; 
253,154 tons were produced in 1936. Mining and milling costs in- 
creased 6 cents per ton of ore and metallurgical recovery declined 
about one-fourth of 1 percent. Smelting costs also were higher in 
1937 but refining costs were maintained. After providing for de- 
pletion and depreciation profits for 1937 were $14,670,000 compared 
with $6,953,000 in 1936. 

Exports of refined pig lead increased from 161,000 to 177,000 short 
tons, the United Kingdom taking 115,000 and Japan 43,000 tons of 
the 1937 total. Exports of lead in ore advanced from 4,700 tons in 
1936 to 8,300 in 1937. 

France.—The large increase in smelter production resulted from the 
first full year's operation of the new Penarroya smelter at Noyelles- 
Godault. Consumption totaled 107,000 metric tons in 1937, an in- 
crease of 15 percent over 1936. About 65 percent of the total lead 
supply was imported. Imports of refined pig lead declined from 
79,500 tons in 1936 to 62,400 in 1937. In addition, 10,800 tons of 
bullion were imported in 1937 compared with 6,100 in 1936. The 
principal sources of refined lead in 1937 were Tunisia, 35 percent; 
Belgium, 32 percent; and Mexico, 27 percent. Imports from Spain 
en from 19,300 to less than 100 tons. Lead ore imports totaled 
about 43,000 tons compared with 40,000 in 1936, and 9,600 tons were 
exported in 1937. Penarroya is now importing large quantities of 
Turkish lead ore. Despite higher prices in 1937 the domestic mining 
industry failed to improve. 

Germany.—Smelter production of lead increased 19 percent in 1937, 
chiefly as a result of larger purchases of foreign ores, imports of which 
rose from 99,000 to 127,000 metric tons. Yugoslavia, South America, 
Newfoundland, and Áustralia were the principal sources. Lead 
consumption increased from 206,700 metric tons in 1936 to 235,600 
in 1937. Imports of pig lead were 73,300 tons, of which Mexico 
supplied 32,800 tons and Belgium 14,100. Exports continued to 
decline, decreasing from 1,200 tons in 1936 to 400 in 1937. 

The Rammelsberg mine is being equipped for increased production, 
and the Viktoria Altenburg mine in Littfield is to have a new flota- 
tion plant for the recovery of lead and zinc from slimes and dumps. 
Germany continues to develop substitutes for lead. Lead-tin alloy 
bottle caps and lead type metals are being replaced by plastic ma- 
terials and lead-tin collapsible tubes by aluminum tubes. 

Greece.— The Compagnie Francaise du Laurium produced 5,289 
metric tons of lead in 1937 compared with 4,172 tons in 1936. The 
company is cooperating with Ergasteria Flotation Co. in treating old 
dump material. 

India (Burma ).—The Burma Corporation, Ltd., produced 107,073 
long tons of lead concentrates containing 66 percent lead and 45 ounces 
of silver per ton compared with 104,280 tons containing 66 percent lead 
and 46 ounces of silver in 1936. The output of refined lead increased 
from 71,915 to 76,500 tons and that of antimonial lead declined from 
1,240 to 1,150 tons. 

Italy.—Although Italian lead mines, chiefly in Sardinia, have in- 
creased their output in recent years, Italy still depends to a large 
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extent on foreign lead. In 1937 production of metal totaled 39,100 
tons, and imports were 10,500 tons—21 percent of the apparent con- 
sumption of 49,500 tons (50,000 in 1936). Lead ore imports dropped 
from 21,600 tons in 1936 to 13,500 in 1937 and exports from 4,700 to 
4,000 tons. In an endeavor to ralse domestic production, the Gov- 
ernment has levied high import duties, and effective December 13, 
1937, exports of lead ores and manufactures were prohibited. Vieille 
Montagne is installing additional milling capacity at its Agruxau mine 
to increase its lead ore output. 

Japan.—Over 90 percent of the lead supply of Japan is imported, 
and in this respect lead is the most strategic of the important indus- 
trial metals. To alleviate this situation efforts are being made to 
stimulate domestic production. Early in 1938 plans were underway 
whereby smelting capacity per month would be increased from 1,050 
to 2,500 metric tons. Publication of Japanese trade statistics was 
discontinued for the last 7 months of 1937. The American Bureau of 
Metal Statistics estimates consumption in 1937 at 120,000 tons, indi- 
cating imports of 110,000 tons compared with 96,000 in 1936. 

Mexico.—Smelter output of lead in Mexico increased 4 percent in 
1937. "The two plants at Monterrey, which produce & very large part 
of the total, smelted 222,000 metric tons in 1937, Compania Minera 
de Peñoles, S. A., contributing 28.5 percent and the other American- 
owned refinery 71.5 percent. Peñoles operated its smelter at 35 
percent and its refinery at 50 percent of capacity during 1937, whereas 
the other refinery worked at full capacity. Exports of lead in all 
forms for the first 11 months of 1937 totaled 235,000 tons compared 
with 210,000 tons in the entire year 1936. Japan has been a heavy 
buyer of Mexican lead in recent years. 

Phelps Dodge Corporation is equipping its San Carlos mine to 
produce 300 tons of ore per day. 

The labor problem in Mexico grows constantly more acute, and as 
a result many mines have been abandoned as unprofitable. Some 
200 such mines are said to exist in the Zacatecas district, some of 
which are now operated by the Cooperative Metalurgica Nacional, 
S. C. L., a society of unemployed miners organized by the Ministry 
of National Economy. The Government proposes to finance the 
construction of a large lead smelter to treat the ores produced by the 
cooperative. 

Newfoundland.—Production of lead concentrates in 1937 totaled 
41,400 short tons compared with 46,000 in 1936. Virtually all of the 
concentrates were shipped to European smelters. 

Peru.—On March 18, 1937, export duties on lead and zinc were 
reestablished after a 10-year period of suspension. Later in the year, 
however, it was announced that the duties had been lowered to permit 
small producers to ship ore abroad. Exports of lead ore increased 
from 19,800 metric tons in 1936 to 24,600 in 1937, lead concentrates 
from 20,900 to 22,000 tons, and pig lead from 8,600 to 15,800 tons. 

The Oroya lead smelter of the Cerro de Pasco Copper Corporation 
is being enlarged from a capacity of 25 to 100 tons of metal per day. 
In July 1937 the plant was on & 50-ton-per-day basis. 

Spain.—The Spanish civil war continues to affect the lead industry, 
and production in 1937 has been estimated at 30,000 metric tons com- 
pared with 46,600 in 1936 and 62,742 in 1935. "The annual output 
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has declined steadily since 1929, when 142,753 tons of lead were 
produced. 

U. S. S. R.—Consumption has been estimated at 97,000 metric 
tons in 1937, of which over 42,000 tons were imported. An increased 
domestic production of lead is planned for 1938 by increasing the 
average grade of ore mined and by improving metallurgy. 

United Kàngdom.— Apparent consumption of pig lead declined from 
346,000 long tons in 1936 to 342,000 in 1937, and production likewise 
continued to drop despite renewed mining activities. Imports of 
crude and refined lead increased from 355,000 tons in 1936 to 373,000 
in 1937. Of the latter, Australia supplied 48 percent, Canada 26 
percent, India 13 percent, and Mexico 12 percent. Pig lead exports 
increased from 26,600 tons in 1936 to 42,500 in 1937. The British 
Metal Corporation, Ltd., estimates that 59 percent of the lead con- 
sumed in the United Kingdom i in 1937 was used in sheet, pipe, white 
lead, and oxide, 24 percent in cable, 6 percent in storage batteries, and 
11 percent, in miscellaneous products. 

High prices for lead during the first half of 1937 stimulated interest 
in lead mining, and several old mines were reopened; nevertheless, 
mine production decreased from 39,100 tons of 78-percent lead con- 
centrates in 1936 to 33,400 tons of 79-percent material in 1937. 
The Mill Close Mines, Ltd., in Derbyshire and the Halkyn District 
United Mines, Ltd., continued to be the two largest domestic pro- 
ducers. At the Mill Close mine the zinc content of the ore is increas- 
ing and the lead content is decreasing with depth. Mill extensions 
will permit the recovery of lead from slimes. 

Yugoslavia.—Exports of lead concentrates increased from 55,700 
metric tons in 1936 to 84,400 in 1937, of which Belgium took 76, ,600 
tons. The largest lead produceri in Yugoslavia— Trepca Mines, Ltd.— 
treated 633,900 tons of ore, from which were obtained 69,700 tons of 
79-percent lead concentrates containing about 27 ounces of silver per 
ton and 69,100 tons of 50-percent zinc concentrates. The Trepca 
ore reserves amount to 3,900,000 tons averaging 9.5 percent lead, 
5.2 percent zinc, and 4 ounces of silver per ton. Ore from the Kapao- 
nik Mines, Ltd., which began moving to the Trepca mill in June 1937, 
will increase lead production about 12,000 tons annually. Negotia- 
tions are under way between the Yugoslav Government and Trepca 
and two other mines for the establishment of a lead smelter at Zvecan. 
The Srebrenici and Olovo lead-zinc-silver mines in Bosnia are reported 
to have been acquired by a German concern. 
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The zinc industry in 1937 experienced its fifth consecutive year of 
advance from the depression low of 1932, but toward the latter part 
of the year it became evident that the tide of recovery had turned 
and that the industry again was facing an uncertain future. While 
the statistical position at the close of 1937 was decidedly worse than 
at the beginning, the year as a whole showed substantial improvement 
over 1936. Smelter production of primary zinc from domestic ores, 
for instance, increased 12 percent, and smelting of foreign ores was 
revived on a fairly large scale. Domestic mine output was 9 percent 
higher in 1937 than in 1936, with the Eastern and Southern States 
contributing the larger part of the increase. Apparent consumption 
of new zinc in 1937 was 6 percent more than in 1936 and actually 
exceeded the predepression 5-year average by 4 percent. Prices, 
likewise, made substantial gains, but advances made in the early 
months were more than offset by declines in the łast quarter. The 
average St. Louis quotation for 1937 was 6.52 cents per pound com- 
pared with 4.90 cents in 1936. Producers’ stocks were depleted 
rapidly during the first 8 months of 1937 but increased even more 
rapidly during the latter part of the year so that there was a sub- 
stantial net gain for the year. 

In 1937 the domestic zinc market was subjected to violent fluctua- 
tions by a world-wide speculative boom in metals early in the year 
and subsequently by what may be described as a consumers” panic. 

1 This report deals primarily with the smelting branch of the industry. Full details of zinc mining are 


given in the various State reports. Some zinc ore is used directly in the manufacture of zinc pigments. 
(See chapter on Lead and Zinc Pigments and Zinc Salts.) 
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On January 1 the St. Louis price stood at 5.45 cents. Under the 
impetus of the exceptional demand for metal on the London market, 
which had been prompted in part by announcement of the British 
rearmament program during the summer of 1936, the domestic quo- 
tation moved upward to 7.50 cents early in March. So great was the 
demand for zinc abroad that at times the London price actually ex- 
ceeded the domestic, and exports of domestic metal were threatened. 
In April pressure on the London market was relieved, and with the 
collapse of foreign prices there was some sympathetic downward move- 
ment in the United States. The domestic market, however, was sus- 
teined fairly well by exceptionally good demand. Meanwhile pro- 
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FIGURE 1.— Trends in the zinc industry in the United States, 1900-37. Imports of slab and sheet zinc are 
not shown, as they seldom exceed 500 tons annually. In the last few years, however, they have increased, 
amounting to 11,902 tons in 1936 and 37,439 in 1937. 


ducers were unable to step up production because of shortage of power 
in Montana and labor troubles in the Central States, and stocks were 
being depleted at an alarming rate. With a shortage of metal threat- 
ened, consumers rushed into the market to procure supplies far in 
excess of their immediate needs, thus reversing the policy of hand-to- 
mouth buying that they had pursued for several years. "The result 
was pyramiding of the legitimate demand for metal and creation of an 
acute shortage of zinc (particularly of high-grade metal) for immediate 
delivery. By the end of August stocks had been reduced to nearly 
11,000 short tons, and unfilled orders mounted to over 106,000 tons. 
The St. Louis quotation by this time had risen to 7.25 cents, and for- 
eign metal was being imported in large quantities to augment domestic 
supplies. "This situation was ended abruptly by further importation 
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of metal and by the sharp decline in industrial activity in the last 3 
months of 1937, during which smelter inventories rose rapidly and 
prices fell to 5.00 cents at the close of the year. Figure 1 illustrates 
trends in the zinc industry since 1900. 

The shortage of metal for immediate delivery and the consequent 
record imports of foreign zinc in 1937 led to the suggestion that the 
domestic industry no longer could maintain the position of self- 
sufficiency this country has enjoyed for so many years. Careful con- 
sideration of the problem, however, indicates that the situation in 
1937 was due to the peculiar coincidence of the various unforeseen 
factors mentioned above, over which the industry had little control. 
Since domestic reserves appear to be adequate to guarantee sufficient 
production it may be assumed that there 1s no immediate danger of a 
permanent shortage of domestic metal. 


Salient statistics of the zinc industry in the United States, 1925-29 (average) and 


1933-37 
1925-29 
average 1933 1934 1935 1936 1937 
Production of primary slab zinc: 
By sources: 
From domestic ores.-.short tons..| 589,648 | 306,010 | 355,366 | 412,184 | 491, 803 551, 165 
From foreign ores.......... do....| 12,734 1, 172 8, 224 8, 450 329 5, 739 
602,382 | 307,182 | 363,590 | 420,034| 492,132 550, 004 
e bag e e Een Eed 
By methods: 
Electrolytic....-. percent of total. - 21 29 21 28 26 21 
Distilled.. ----------------- do...- 79 71 79 72 74 79 
Production of secondary slab zinc 
short tons..| 65,380 48, 100 29, 300 55, 400 08, 000 81, 840 
Stocks on hand at primary smelters Dec. 
> NR short tons..| 45,575 | 110,487 | 124,783 90, 539 55, 500 79, 144 
Primary zinc available for consumption 
short tons..| 548,472 | 325,632 | 345,914 | 457,705 | 538,794 570, 219 
Price—prime western at St. Louis: 
Average for year...cents per pound.. 6. 76 4. 03 4. 16 4.33 4.90 6. 52 
Highest quotation-.------------ do---- 8. 90 5. 00 4. 40 4. 95 5. 45 7.50 
Lowest quotation......-------- do.... 5. 40 2. 55 3.67% 3.70 4.75 5.00 
Price—yearly average at London. ..do.... 6. 46 2. 96 3. 07 3. 08 3.31 4.91 
Mine production of recoverable zinc 
short tons..| 724,720 | 384,280 | 438,726 | 517,903 | 575,574 | 1 626, 336 
Tri-State district (Joplin) 
percent of total. . 49 36 35 37 39 38 
Western States. ................ do.... 30 29 29 31 31 31 
Eege do.... 21 35 36 32 30 31 
World smelter production of zinc 
short tons. .|1, 435, 000 |1, 084, 000 |1, 287, 000 |1, 468, 000 |1, 610, 000 | 1, 787, 000 


1 Subject to revision. 


Outside the United States production and consumption again es- 
tablished new high records, but it is difficult to avoid the conclusion 
that a substantial part of the enormous tonnages of zinc used in recent 
years has been consumed in armaments. Obviously this activity 
must cease sooner or later, and since the world today has developed 
excess production capacity, the inevitable cessation of armament 
building may cause a serious dislocation of world zinc prices. Under 
the boom conditions that prevailed in the early part of 1937, little 
effort was made to revive the zinc cartel, but as prices fell later in the 
year negotiations were resumed, without success. Agitation for 
increased tariff protection for the British zinc-smelting industry was 
continued, and at the close of the year the subject was being studied 
again by the Government. Italy’s efforts to achieve self-sufficiency 
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in zinc production have been successful, but Germany and Japan 
made little progress in this direction in 1937. 

Proposed trade agreements with the United Kingdom and Canada.— 
On November 17, 1937, the Secretary of State issued a preliminary 
announcement of the Government's intention to negotiate a trade 
agreement with the United Kingdom. This was followed by a formal 
announcement January 8, 1938, in which it was stated that New- 
foundland and the British Colonial Empire also would be included in 
the negotiations. Among the zinc products scheduled for considera- 
tion were zinc oxide and leaded zinc oxide. The closing date for sub- 
mission of briefs and for application for public hearing was February 
19, 1938, and public hearings began March 14, 1938. 

Similar announcements with respect to Canada were made Novem- 
ber 18, 1937, and January 29, 1938. Among the articles to be con- 
sidered in the Canadian negotiations were zinc ores, zinc in blocks, 
pigs, or slabs, and zinc dust. The closing date for submission of 
briefs and application for public hearings was March 12, 1938, and 
hearings began April 4, 1938. 

Tariff history.—The following import duties on slab zinc have been 
provided in the various tariff acts since 1883. 

Act of 1883—1.50 cents per pound. 
Act of 1890—1.75 cents per pound. 
Act of 1894— 1.00 cents per pound. 
Act of 1897—1.50 cents per pound. 
Act of 1909—1.375 cents per pound. 
Act of 1913—15 percent ad valorem. 
Act of 1922—1.75 cents per pound. 
Act of 1930—1.75 cents per pound. 

For several decades prior to 1909, zinc ore was not mentioned in the 

tariff acts. Since that year the rates of duty have been as follows: 


Tariff om zinc contained in zinc ores imported into the United States, 1909-37 


Import duty 


Zinc content of ore, percent Act of 1909, | Act of 1913 | Act of 1922, | Act of 1930, 
cent per jad valorem,| cents per cents per 
pound percent pound pound 
Less than u l ul rs tdci Free 10 Free 1. 50 
¡E EEN 0. 25 10 0. 50 1. 50 
20-10: 20. odere Re ee o celat itu T e use fel S 10 1. 00 1. 50 
2V OF IDOID. ll NOR 1. 00 10 1. 50 1. 50 


Effectiveness of tariff.—The effectiveness of the tariff can be gaged 
from figure 2, which compares the difference between domestic and 
foreign prices for slab zinc with the import duty. It will be noted 
that from 1914 to 1928, when the United States was a heavy exporter, 
the tariff was relatively ineffective; from 1916 to 1919, inclusive, the 
London price actually exceeded the New York quotation. Since 1928 
our export trade virtually disappeared, and the tariff has maintained 
domestic prices considerably above those in London. During 1936 
and 1937 the differential actually exceeded the import duty, and there 
was a marked increase in imports, particularly in 1937. As has been 
stated previously, this situation resulted from temporary conditions 
that precluded full use of production capacity in the United States. 
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From 1901 to 1914 the tariff was partly effective, even though during 
most of this period the United States was a net exporter. This para- 
doxical situation may be explained by the fact that the net-export 
position was due very largely to foreign shipments of a refractory zinc 
ore derived as & byproduct of mining operations in New Jersey for 
which there was relatively little market 1n the United States. As the 
material could be treated economically in Europe, the trade continued 
irrespective of the tariff and with no effect on the protected domestic 
market for slab zinc. 

The Tariff Act of 1913 provided a substantial reduction in the import 
duty, but owing to disturbed conditions in the world zinc trade during 
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FIGURE 2.— Comparison of the import duty on slab zinc with the differential between New York and Lon- 
don prices for zinc and with the import-export position of the United States, 1900-1937. 


and immediately after the war, 1t is difficult to determine the net effect 
of the reduction on the domestic industry. 

From 1900 to 1937 the annual differential between New York and 
London prices averaged but 0.054 cent per pound, which was equiv- 
alent to only 36 percent of the average import duty of 1.52 cents per 
pound of slab zinc. The failure of domestic producers of zinc to realize 
the full protection afforded by the tariff may be ascribed to three 
factors: 

1l. The tariff was ineffective during periods when the United States was a net 
exporter of zinc. From 1900 to 1937, inclusive, this country has been a net 
exporter up to 7.7 percent of the domestic mine output. 

2. Competitive conditions in the domestic industry. 


3. The influence of the lower duties on zinc imported in the form of ore, of 
which there have been substantial quantities smelted in the United States. 


In terms of price the import duty on zinc prior to 1928 may be 
considered as having been only partly effective. In preserving the 
domestic market for the domestic producer, however, it was highly 
successful, and this objective was achieved at relatively slight addi- 
tional cost to the consumer. There were times during this period 

18560—38— —10 
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when the tariff barrier was all that prevented dumping of distress 
foreign metal on the United States market that would have reacted 
to the detriment of the domestic producer. Since the twenties, 
conditions in the world zinc industry have undergone important 
changes. Several new low-cost producers have come into production, 
and others have installed additional capacity. Moreover, un- 
economie production has been developed in countries striving for 
self-sufficiency. Consequently there is now an enormous tonnage of 
metal pressing for outlets in the few remaining free markets. World 
prices have suffered accordingly, and it is largely because of this 
situation that the tariff has been so effective in maintaining price 
differentials between New York and London since 1928. 

Grade of ores mined in principal zinc-producing regions of the world.— 
The accompanying table, which compares the dollar yield of ores 
mined in the principal zinc-producing regions of the world, was 
compiled on the basis of the metal recovered per ton of ore treated in 
the latest year for which representative data were available. The 
metal yield was converted into dollar yield at the following average 
world prices in 1936: Gold, $35 per ounce; silver, 45 cents per ounce; 
copper, 9.465 cents per pound; lead, 3.91 cents per pound; and zinc, 
3.31 cents per pound. The same prices were applied to ores mined in 
the United States in order that the per-ton values would be comparable 
to those in other regions of the world. 


Average value per short ton of ores mined in the principal zinc-producing regions of 
the world, based on approximate world prices ! in 1936 


Value of ore per ton Percent of 
— | United 
Region or mine States 
Gold and Other Total production 
silver metals in 1937 
United States: 
Tri-State: 
Crude Oró occ Ses uu oS Sete sullul E $2. 44 $2. 44 28 
di AA A ane eee . 42 . 42 10 
Now lersey-.. —- 022 2 9e aa EE 11.31 11.31 16 
Tennessee-Virginia__......_...--.-----------..-----|------------ 2. 51 2. 51 9 
FOGG ose oe ee i EE $1. 59 8. 06 9. 65 9 
OCA os ee ae RUOTE: 4. 98 12. 15 17. 13 8 
o A A 2. 99 8. 37 11. 36 6 
NOW YOK oia x eo e di . 02 5. 01 5. 03 5 
New Mexico_...... . . coils DEE 1.87 6. 18 8. 00 4 
Nevada uo canas seh ecu ird Li LL 3. 90 9. 50 13. 40 2 
Average, United States . 90 5.82 0:12 AA 
Australia, Broken Hill................................. 2. 30 17. 28 19:67 |... EE 
Canada: 
Sullivan Mide succionar 1. 64 11. 74 ¡AS 
Flin Flon one -22000000M 2. 79 3. 83 6.62 1. s 
Indian, Bawdwin mine................................- 5. 53 18. 38 23.91 |; sus 
exico: 
er ET usus o ta sde 23. 91 28:91 D... s I Su Sut 
VAL o oos hn s s s EEN 5.46 18.06 23-09 A 
CHihüuahta- -coesa ee eee 4. 66 9. 56 ¡E 22 MEA 
San Luis Poto... 3.13 10. 32 13.45 |............ 
Average, Mexico________....--_------------------ 4. 25 11.21 15:48 |. nouus 
Newfoundland, Buchans mine......................... ]. 43 17. 07 19.10 [eee e 
Poland, Upper Silesia_.........-...-------.------------|------------ 11. 50 11.50 fees sm nce oes 
Spain, is AAA A A 10. 83 10:83 EE 
Yugoslavia, Trepea munes 1. 22 9. 83 11.05 15. 22s 


1 Gold, $35 per ounce; silver, 45 cents per ounce; copper, 9.465 cents per pound; lead, 3.91 cents per pound: 
and zinc, 3.31 cents per pound. 
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The data show that the grade of ore mined for zinc in the United 
States varies greatly for different regions but that on the average it is 
much below that of foreign countries, particularly Newfoundland, 
Mexico, and Canada. A significant feature is the extremely low grade 
ore mined in the Tri-State region and in Tennessee-Virginia. These 
two districts contributed about 47 percent of the total United States 
output in 1937. The weighted average value of ores that contributed 
97 percent of the United States zinc output in 1937 was $6.72 per ton 
compared with $15.46 in Mexico, $19.10 1n Newfoundland, and $13.38 
at the Sullivan mine—by far the outstanding source of Canadian 
zinc. The table shows also that 68 percent of the United States out- 
put was derived from ores containing little or no precious metals, 
whereas in neighboring countries the gold and silver yield ranges 
from $1.43 to $5.46 per ton. 

Variations in grade of ore do not necessarily indicate comparable 
variations in cost of production. Frequently zinc can be produced 
from low-grade deposits where mining can be highly mechanized 
more cheaply than from smaller, richer deposits; however, the deposits 
being worked in Canada and Newfoundland and most of those pro- 
ducing in Mexico are not only high grade but large enough to permit 
efficient and low-cost mining. It is evident, therefore, that from the 
standpoint of grade of ore domestic producers are at a distinct disad- 
vantage in competing with foreign producers. 


DOMESTIC PRODUCTION 


Production of primary and secondary slab zinc.—Production of pri- 
mary slab zinc from domestic and foreign ores in 1937 was 13 percent 
higher than in 1936 and was equivalent to 92 percent of the average 
output for the 5-year period 1925-29. It exceeded by 169 percent the 
depression low established in 1932. Production of secondary slab zinc 
increased 20 percent from 1936 and was the highest on record. It was 
25 percent above the predepression 5-year average. 


Primary and secondary slab zinc produced in the United States, 1933-37, in short 


tons 
Primary Secondary 
ad Redis- piii 
Domestic| Foreign!| 'Total tille d Remelted| Total 
A A 306, 010 1,172 | 307, 182 30, 087 18, 013 48, 100 355, 282 
EE, leede 355, 366 8, 224 | 363, 590 19, 691 9, 609 29, 300 392, 890 
lr EE 412, 184 8,450 | 420,634 28, 650 20, 750 55, 400 476, 034 
A A DIE SE 491, 803 329 492, 132 42, 209 25, 791 68, 000 560, 132 
rk eid Gates ee Sea ee RM 551, 165 5,739 | 556, 904 51, 554 30, 286 81, 840 638, 744 


1 All foreign zinc smelted in the United States in 1933-36 was derived from Mexican ores; ín 1937, most of 
it originated in Peru. 


Distilled and electrolytic zinc.—Of the total output of primary zinc 
in 1937, 79 percent was distilled and 21 percent electrolytic. Pro- 
duction of distilled primary zinc increased 20 percent, while that of 
electrolytic zinc decreased 8 percent owing to curtailment in Montana. 
The production of redistilled secondary zinc advanced 22 percent, the 
greater part of the increase being at secondary smelters. 
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Distilled and electrolytic zinc, primary and secondary, produced in the United States, 
1983-37, in short tons 


APPORTIONED ACCORDING TO METHOD OF REDUCTION 
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Redistilled secondary ! 


Electroly- | Distilled 
Ke tic primary) primary | At primary| At second- SES 
smelters [ary smelters 
TU VEE EE 88, 315 218, 867 14, 230 15, 857 337, 269 
NGS ce A AS sh Sa eet Cas 76, 657 286, 933 4, 962 14, 729 383, 281 
9352222 Lars scu Ee 118, 476 302, 158 13, 439 15, 211 449, 284 
AAA aka A O nial PRU RR 127, 175 364, 957 22, 142 20, 067 534, 341 
A Ee 117, 511 439, 393 24, 131 27, 423 608, 458 
APPORTIONED ACCORDING TO GRADE 
Grade A Grade B Grade C Grade D Grade E 
Year (high- (interme- (brass (selected) (prime Total 
grade) diate) special) western) 
WQS A 104, 842 27, 101 57, 318 148, 008 337 °69 
E A A 116, 720 32, 621 43, 657 190, 283 383, 281 
A obe ona 155, 516 49, 118 49, 909 194, 741 449, 284 
A A 183, 841 59, 879 65, 728 224, 893 534, 341 
TOS enanas aldea meta us na esas 196, 052 67, 132 72, 993 272, 231 ; 


1 For total production of secondary zinc see chapter on Secondary Metals. 


Production of primary slab zinc by States.—Pennsylvania continued 
to be the leading producer of primary slab zinc, but Oklahoma re- 
placed Montana in second place; Illinois ranked fourth. The output 
of West Virginia and Texas is shown under the heading “Other 
States." Production in all States except Montana and Illinois was 
higher in 1937 than in 1936. Operations in Montana were affected 
adversely by shortage of power, owing to drought conditions. In 
Illinois, the decline in output resulted from a strike at the Matthiessen 
& Hegeler plant and cessation of production at the Peru plant of the 
Illinois Zinc Co. All the production in Montana and Idaho is electro- 
lytic zinc, whereas the other States shown produce only distilled zinc. 


Primary slab zinc produced in the United States, by States, 1933-37, in short tons 


Total 
Arkan- z13:...:.| Mon- | Okla- |Pennsvl | Other 
Year sas Idaho | illinois tana homa vania | States! 
Short Value 
tons | 
LK s ES 9,129 | 7,686 | 60,140 | 80,629 | 52,000 | 62,583 | 35,015 | 307, 182 |$25, 803, 000 
19394... 22 Lc 11,808 | 9,935 | 55,773 | 66,722 | 61,711 | 100, 728 | 56, 913 | 363,590 | 31, 289, 000 
1099 AA 10, 147 | 12, 448 | 67,348 |106, 028 | 58, 612 | 119, 452 | 46, 599 | 420, 634 37, 016, 000 
1930 AAA , 005 21, 223 | 81, 174 |105, 952 | 62, 963 | 150, 425 | 52, 390 | 492, 132 49, 213, 000 
EE 25, 799 22, 831 | 73, 151 | 94, 680 96, 153 | 175, 275 | 69,015 | 556, 904 72. 398, 000 


t Texas and West Virginia. 


Secondary zinc.—Besides the redistilled and remelted secondary slab 
zinc (unalloyed) mentioned previously, a large quantity of secondary 
zinc is recovered each year in the form of alloys, zinc dust, zinc pig- 
= and zinc salts. Details are given in the chapter on Secondary 

etals. 

Byproduct sulphuric acid.—An important byproduct of zinc smelting 
is sulphuric acid made from the sulphur dioxide gases evolved from the 
roasting of zinc blende. Some of these plants also consume large quan- 
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tities of sulphur in addition to blende to utilize a larger proportion of 
their acid-producing capacity. The following table shows the produc- 
tion of sulphuric acid at zinc-blende roasting plants from 1932 to 1936. 
Data for 1937 were not available when this chapter was prepared. 


Sulphuric acid (609 B. basis) made at zinc-blende roasting plants in the United 
States, 1932-36 1 


Made from zinc 


blende Made from sulphur Total 


Year Value 2 


Value ? Short tons Value ? Short tons 


tens 

Average 

Total per ton 
A ee eee 341, 340 | $2, 594, 184 244, 644 | $1, 859, 294 585, 984 | $4, 453, 478 $7. 60 
Kr kV WEEN 355,027 | 2,676, 904 242, 403 | 1,828, 397 597,520 | 4,505, 301 7.54 
UA s 3 406, 984 | 3,215, 173 89, 162 701, 380 496,146 | 3, 919, 553 7.90 
Ke EE 3 443,476 | 3,756, 242 90, 884 769, 787 534,360 | 4, 526, 029 8. 47 
rr EE 505, 882 | 4,497,291 161,169 | 1,432, 792 667, 051 5, 930, 083 8. 89 


1 Figures for 1937 not yet available. 
2 At average of sales of 60? acid. 
3 Includes acid from small quantity of foreign blende. 


Rolled zinc.—Production of rolled zinc in 1937 increased 6 percent 
over 1936. Some producers fabricate their rolled zinc into various 
products, and the scrap resulting from these operations is remelted 
and rerolled. In 1937 the scrap so treated amounted to 11,062 tons 
compared with 11,077 in 1936. Zinc lost in waste products, such as 
skimmings and drosses and pot losses, totaled 1,562 tons in 1937—- 
equivalent to about 3 percent of the net production of rolled zinc. 
Of the zinc purchased for rolling in 1937, 40 percent was brass special, 
25 percent prime western, 17 percent selected, 16 percent high grade, 
and 2 percent electrolytic and intermediate grades. Stocks of slab 
zinc on hand at zinc-rolling mills were about 7,500 tons at the begin- 
ning and about 9,600 tons at the end of the year. 


Rolled zinc produced and quantity available for consumption in the United States, 


1936-37 
1936 1937 
Value Value 
tons Total š; Der ii tons Total ^ pero 
pound pound 


Production: 
Sheet zinc not over 0.1-inch thick. 17, 118 | $3, 262, 000 $0. 095 15, 489 | $3, 604, 000 $0. 116 
Boiler plate and sheets over 0.1- 


Mn tee ed 1, 187 198, 000 . 083 1, 223 228, 000 . 093 

Strip and ribbon zinc !............ 36, 639 | 5, 584, 000 . 076 41,384 | 7,434,000 . 090 
Total zine rolled !............... 54, 944 | 9,044, 000 082 58, 096 | 11, 266, 000 097 

WD OPCS A 242 23,000 |.........- 231 30,000 |_--.------- 
TUR DOP ES «sioe acd oa docete 4, 483 723, 000 . 081 5, 813 1, 104, 000 . 095 
Available for consumption............ 50 TÜSS AA AA 52 51d: A esee 
Value of slab zinc (all grades). Lo oo loco 000) Voc cse AAA . 065 
Value added by rolling.....____ o 2 c cL LL ]---------- Wé :082- A. A . 032 


1 Figures represent net production. In addition, 11,077 tons of strip and ribbon zinc in 1936 and 11,062 
tons of strip and ribbon zinc in 1937 were rerolled from scrap originating in fabricating plants operated in 
connection with zinc-rolling mills. 
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Zinc dust.—The output of zinc dust was 6 percent higher in 1937 
than in 1936 and the largest on record. Since 1931 virtually all zinc 
dust has been produced by redistillation of zinc drosses and slab zinc. 
The production of atomized zinc dust for market is relatively small. 
The zinc content of dust produced in 1937 ranged from 94 to 98.5 
percent and averaged 97 percent. 


Zinc dust ! produced in the United States, 1933-37 


Value Value 

Short Short 
Year tons verage Year tons Average 
Total per Total 
pound pound 
1933. 2... 11, 157 | $1, 308, 594 $0. 059 || 1936______________ 14, 425 | $1,957, 300 $0. 068 
1984... c 10, 856 1, 342, 13 . 062 || 1937.............. 15,242 | 2, 587, 577 . 085 
19095 ora cue 12,453 | 1,574,259 3 


1 The zinc dust produced is principally “distilled.” Some “atomized” dust was produced in 1933, but 
the Bureau of Mines is not at liberty to publish the figures separately. 


Zinc pigments and salis.—Zàinc oxide, leaded zinc oxide, and litho- 
pone are the principal pigmeuts of zinc and chloride and sulphate the 
principal salts. These products are manufactured from various 
zinciferous materials—ores, metal, and secondary substances. Details 
of the production of zinc pigments and salts are given in the chapter on 
Lead and Zinc Pigments and Zinc Salts. 

Mine production.—Mine production increased 9 percent in 1937 
over 1936. The greater part of the increase was contributed by the 
Eastern States, where production rose 17 percent, all zinc-producing 
States recording increases in 1937. In the Western States operations 
were hampered by shortage of power in Montana, which not only 
reduced mine output in that State but made 1t difficult for producers 
in neighboring States to ship ore to the reduction plants at Great Falls 
and Anaconda. Nevertheless the total output of this area increased 
8 percent. Only two of the nine important western producers, Wash- 
ington and Montana, reduced output. "The production of the Central 
States increased only 4 percent. Oklahoma raised its production 5 
percent, but this was offset in part by a decline in Wisconsin. Pro- 
duction in Missouri was 10 percent above 1936. Mining operations 
in the Tri-State region yielded 4 percent more zinc than 1n 1936, but 
the tonnage produced was equivalent to only 67 percent of the average 
yearly output from 1925 to 1929. The district supplied 38 percent of 
the total zinc produced in the United States in 1937 compared with 
49 percent in the predepression 5-year period. 
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Mine production of recoverable zinc in the United States, 1925-29 (average) and 
1933-37, in short tons 


1925-29 
State average 1933 1934 1935 1936 1937 
Western States: 

ATITODB EE 2, 628 6 905 3, 337 3, 589 1 5, 000 
California u ZZ ee eee 3, 145 361 1 
Colorado..... .. . . . . arre 32, 868 1,285 772 1, 202 1,172 4, 247 
O es A A SPSS : 20, 968 24, 709 31, 053 49, 100 54, 199 
Montana........-...-.....-..-....-.- 72, 519 20, 724 30, 721 54, 781 49, 717 39, 168 
Nevada -------------- -2-an 5, 570 6, 387 13, 940 15, 536 13, 477 14, 236 
New Mexico.................-....-.-- 23, 351 30, 924 26, 522 22, 126 , 668 23, 927 
LÉI e E E site. des 6 AP 2 

lal. zo A edi AI Lue 44, 385 29,745 28, 198 31, 107 36, 192 48, 001 
Washingten.........................- 7 3, 369 1, 926 , 403 4, 116 

215,023 | 113,559 | 128,181 159, 304 | 178,387 | 1 192, 938 
—— 
Central States 

Arkansas___... . . . e uaa 71 11 68 153 182 241 
UK aT aS To s. 2 22 sup E A L NA PA A, s srsula PA 
KANSAS: clica bec ccd seen cese 114, 323 40, 947 38, 261 54, 110 79, 017 80, 300 
Kentucky.............-.............. 644 228 125 127 8 270 
Missouri... .. ca east. 16, 708 5, 042 7, 059 7, 263 18, 709 
Oklahoma. ........................-.- 226, 969 91,065 | 107,772 | 129,763 | 129, 175 135, 696 
Wisconsin...........................- 23, 055 7, 800 9, 807 8, 023 8, 126 ; 


— eee | eee | a — pt ——Ó— a | eg —— amm | eee | 9n ee 


382,944 | 145,093 | 163,092 | 200,339 | 235, 447 244, 045 


Eastern States: 


New Jersey --------------------------- 93, 839 75, 125 76, 553 85, 708 89, 883 101, 408 
Now YorK... ...... .. ica ios 7, 091 17, 733 23, 188 23, 720 26, 941 32, 690 
Tennessee and Virginia ?_._._..........- 25, 823 32, 770 47, 712 48, 832 44, 916 55, 255 


Lc sa | aa 


126,753 | 125,628 | 147,453 | 158,260 | 161,740 189, 353 
A AAA AAA | lllll> paa eee 
724,720 | 384,280 | 438,726 | 517,903 | 575,574 | 1 626, 336 


1 Subject to revision. 
2 Bureau of Mines not at liberty to publish figures for Tennessee and Virginia separately. 


Mine production of recoverable zinc in the principal zinc-producing districts of the 
United States, 1933-87, in short tons 


District State 1933 1934 1935 1936 1937 
Joplin region...................... Ep rine Missouri, Okla- |137,054 |153, 092 |191, 136 |226, 857 | 236, 585 
oma 
New Jersey....................... New Jersey............... 75,125 | 76, 553 | 85, 708 | 89,883 | 101, 408 
ee d s Von AD ONDE j2,770 | 47,712 | 48,832 | 44,916 | 55,255 
Coeur d'Alene region. ............ Idahbo..-------------------- 20,958 | 24,799 | 31,009 | 44,310 | 47,070 
St. Lawrence County............. New York... i 17,733 | 23,188 | 23,720 | 26,941 | 32,690 
Summit Valley (Butte)........... Montang 15, 481 | 21,165 | 37,646 | 34,940 | 22,033 
Bingham... ....... .. e Ulla tenista sucias 20, 648 | 16,611 | 17,996 | 17,422 | 20,570 
Park City O A asc doncs 8,296 | 9,693 | 9,659 | 13,579 | 19, 342 
A Lors wer ies es Nevada.------------------ 4,188 | 11,196 | 12,183 | 12, 047 12, 472 
Contfal AP A New Mexico. ............. 11,220 | 9,109 | 8,404 | 10,706 | 11,887 
Willow Creek.....................|--..- OO GEN 18, 665 | 16,847 | 13,372 | 9,667 | 10,882 
Smelter..........................- Montana.................. 4, 821 6,732 | 11,078 | 7,986 10, 330 
Warm Springs...................- Idabo...------------------- 10 A 89 | 4,771 6, 959 
Upper Mississippi Valley......... Iowa, northern Illinois, | 7,800 | 9,807 | 8,923 | 8,126 6, 938 
Wisconsin. 

Flint: Creek...-------------------- Montang 307 | 2,216 | 4,746 | 4,307 4, 641 
Metaline Falls.................... Washington............... 3,369 | 1,926 |........ 4, 389 4, 095 
AA AA dU Wee dso core cesses 2 9 2, 167 3, 563 ,0 
Rush vallex ----------------|----- dO. os erri alie 2 417 859 981 1, 366 2, 205 
San Juan Mountains.............. Colorado.................. 9 125 153 140 2, 092 
Leadville. nl a (o ESE EENE eg ep ee sus 1, 246 515 924 871 1, 676 

nj: A S ss u so Nevada... (1) (1) (1) (1) 1, 417 
OBtaraob- ue Aree sence Montana................-. 2 212 | 1,029 | 1,354 1, 043 


1 Bureau of Mines not at liberty to publish figures. 
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STOCKS 


Stocks of slab zinc were higher at the end than at the beginning of 
1937, but this situation resulted from the unusually rapid decline in 
demand in the closing months of the year. According to the American 
Zinc Institute stocks on hand at primary smelters at the end of August 
reached the extremely low level of 11,227 tons. Producers, however, 
failed to adjust production schedules to the falling market in the last 
quarter of 1937, so that inventories mounted rapidly during this 
period. All of the net increase for the year was in stocks of the higher 
erades of zinc (A and B), which rose from 7,536 tons on January 1, 
1937, to 36,996 on December 31. Stocks of the lower grades (C, D, 
and E) were reduced from 48,590 to 44,117 tons. 


Stocks of zinc on hand at zinc-reduction plants in the United States at end of year, 
1983-37, in short tons 


1933 1934 1935 1936 1937 
At primary reduction plants. ...................--.- 110, 487 124, 783 90, 539 55, 500 79, 144 
At secondary distilling plants. ...................... 2, 479 2, 685 ], 151 626 1, 969 


er | ————————M— | ———— | oe | ——s—hro M VVss — MÀ — 


112,966 | 127,468 91, 690 56, 126 81, 113 


Stocks of zinc ore in the Tri-State district also increased during 1937. 
On January 1 there were on hand about 11,000 tons of concentrates 
(sold and unsold) with an estimated recoverable zinc content of 6,000 
tons, whereas on December 31, stocks amounted to 15,000 tons, repre- 
senting 8,000 tons of metal. Early in April stocks had fallen to only 
7,000 tons of concentrates, but by December 18 they had risen to 
nearly 21,000 tons. The reduction during the latter part of Decem- 
ber resulted from drastic curtailment of production and some increase 
in shipments. In the West, curtailment of operations at the reduction 
plants in Montana caused stocks of ore to accumulate at those plants 
and at some mines, particularly in Utah. 

The only data available on stocks of slab zinc outside of the United 
States in recent years are trade estimates. O. W. Roskill of London, 
in his review of the world zinc situation presented at the twentieth 
annual meeting of the American Zinc Institute, Inc., at St. Louis in 
April 1938, estimated that stocks ex-United States increased from 
155,000 metric tons to between 195,000 and 200,000 during 1937. 
On this basis, total world stocks may be estimated to have increased 
from 225,000 to 300,000 short tons. The British Metal Corporation, 
Ltd., failed to estimate world stocks in its annual statement on non- 
ferrous metals in 1937. 


DOMESTIC CONSUMPTION 


New supply.—The supply of new zinc available for consumption in 
1937 increased 6 percent over 1936 and exceeded the 1925-29 average 
by 4 percent; thus in overcoming the heavy declines in use suffered 
during the depression, zinc has made more progress than some of the 
other common metals. For instance, the apparent consumption of 
new copper in 1937 was equivalent to only 89 percent of the pre- 
depression average and that of lead and pig iron only 65 percent and 
93 percent, respectively. 
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Primary slab zinc available for consumption in the United States, 1933-37, in short 


tons 
A A RE = E A EE 
1933 1934 1935 1936 1937 
Supply: | 
Stock at smelters Jan. 1 128, 192 | 110,487 | 124,783 90, 539 55, 500 
AAA een VE tL EE 307,182 | 363,590 | 420,634 | 492,132 556, 904 
e A A a M mus t gu 1, 890 1, 725 4, 444 11, 660 37, 208 
Total available `, 437,264 | 475,802 | 549,861 | 594,331 649, 612 
Withdrawn: 
J KIP IST ru o S u ada eee is ate CE e da 1, 145 5, 105 1, 617 37 249 
Stock at smelters Dec. 3l------------------------ 110, 487 124, 783 90, 539 55, 500 79, 144 
Total. Wi(hdTA WD ¿uu lios 111,632 | 129,888 92, 156 55, 537 79, 393 


Available for consumption. 325, 632 | 345, 914 | 457,705 | 538, 794 570, 219 


Industrial use of slab zinc.—In addition to the new supply noted 
above, a large tonnage of secondary zinc is available each year for 
industrial use. The American Bureau of Metal Statistics estimates 
the total industrial use of primary and secondary zinc during the 
past 5 years as follows: 


Estimated industrial use of zinc in the United States, 1933-37, in short tons ! 


Purpose 1933 1934 1935 1936 1937 

Galvanizing: 
A sa aa 74, 400 83,300 | 110,000 | 132,000 135, 000 
DUDES. 222 z 2 nt ee ae te ele Moe ania E 22, 600 22, 000 25, 000 36, 000 37, 000 
ën ee ee Ss Roe erste A RS eee ote ae 21, 700 20, 000 25, 000 30, 000 33, 000 
Wire cloth tic cacao felted eae cee oes ; 4, 000 5, 000 6, 000 7, 000 
A II oat Lu LLL 24, 500 22, 700 30, 000 38, 000 40, 000 
148,000 | 152,000 | 195,000 | 242,000 252, 000 
Brass making____ sov tos eee cee adas 94, 000 98,000 | 124,000 165, 000 169, 000 
Roed e EE 41, 300 40, 900 56, 500 55, 000 58, 000 
BNL d TEEN 26, 000 32, 000 55, 500 72, 000 88, 000 
Other DUFDOSOS Eed 41, 000 37, 000 42, 000 48, 000 39, 000 


e ape 


350,300 | 359,900 | 473,000 | 582,000 606, 000 


1 Year Book, American Bureau of Metal Statistics, 1937. 

? Includes pole- line hardware, hollow ware, chains, and all articles not elsewhere mentioned. 

3 Includes slab zinc used for manufacture of French oxide, zinc for wet batteries, slush castings, the desi] ver- 
ization of lead, and sundries. 


The industrial use of zinc in 1937 was 4 percent higher than in 1936 
and was equivalent to nearly 96 percent of the record established in 
1929. All four major uses of zinc increascd 1 in 1937. The 19-percent 
decline in the use of zinc for “other purposes” was due largely to the 
decrease in the manufacture of French process zinc oxide. Nearly 
33,000 tons of slab zinc were used for this purpose in 1936 compared 
with about 24,000 tons in 1937. Galvanizing took 42 percent of the 
total tonnage used in 1937 compared with 46 percent in 1929. The 
totals for this item include zinc used in electrogalvanizing and sheridiz- 
ing. The former increased from 4,587 tons in 1936 to 5,443 in 1937 
and the latter from 563 to 701 tons. Zinc used in rolled products in 
1937 (1936 figures in parentheses) included 18,500 tons (18,700) in 
battery cans, 17,000 (15,500) in glass-jar tops, 6,000 (6,000) in auto- 
mobile manufacture, 4,750 (3,000) in photo-engraving sheet, 1,200 
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(1,200) in boiler plate, 625 (500) in brake lining, and 400 (400) in 
electric refrigerators. The remaining tonnages were employed for 
various other purposes or exported. 


PRICES 


The average price of zinc in 1937 was considerably above that of 
1936, but there was a net decline in quotations between the beginning 
and end of the year. On January 1, 1937, the St. Louis quotation for 
prime western zinc was 5.45 cents per pound. Under the impetus of 
the boom on the London market the domestic price rose rapidly to 
7.50 cents early in March—the highest level attained since 1926; but 
with the collapse of speculative buying abroad, St. Louis quotations 
broke early in April, and by the end of the month zinc was selling at 
6.75 cents per pound, a price maintained throughout May and June. 
Meanwihle production failed to respond to the increasing volume of 
business, and producers’ stocks were badly depleted. Unfilled orders 
mounted to 106,000 tons at the end of August, and supplies of metal, 
particularly high grade, for immediate delivery were not available. 
By August 6 prices had moved up to 7.25 cents, where they remained 
until the last of September; then the recession in industrial activity 
and large imports of metal eased the tight situation and caused prices 
to move downward. At the end of the year the quotation was 5 cents. 

On the London market the rise in price in the early part of the year 
was much more pronounced than in the United States, with the result 
that the differential between London and New York prices, which 
averaged 1.97 cents in 1936, declined to only 0.49 cent in March. 
At times the London quotation actually exceeded domestic prices, a 
situation not experienced since the World War. However, after the 
London collapse prices abroad declined much more rapidly than at 
home, and by June the differential had again returned to nearly 2 
cents in favor of New York; in September 1t reached 2.81 cents. As 
heavy importation got under way a more normal balance was restored, 
and in December the New York market was only 1.74 cents above 
London. The average differential for the year was 1.96 cents. 


Price of zinc and zinc concentrates, 1933-37 


—r — a — Í E — <u“— P A — F O m mmm 


. Louis CT A EE cents per poung 4. 03 4. 16 4. 33 4. 90 6. 52 
New York. Se See lE Ld LC pO ae 4. 40 4.51 4.70 5. 28 6. 87 
[Or oli; bu SA jo. 2. 96 3. 07 3. 08 3. 31 4. 91 
Excess New York over London. .......................- do....| 1.44 1. 44 1. 62 1. 97 1. 96 
Joplin 60-percent zinc concentrates: 
Price per short ton.....-..-..--..-.--.-----.------ dollars..| 26.88 | 27.14 | 28.81 | 31.95 39. 87 
Price of zinc content...................-- cents per pound..| 2,24 2. 26 2. 40 2. 66 3. 32 
Smelter Marfin- eect s se I T s. Su csse acad do.... 1. 79 1. 90 1. 93 2. 24 3. 20 
Etico indexes (1925-29 average=100): 

ZNE (NOW Y OFK as estira 62 63 66 74 97 
Lead (New Vork) ee 52 52 54 63 80 
Copper (New York).....---------------------------------- 48 58 59 65 90 
Nonferrous metals !_______-.-----.------------------------- 68 69 72 91 
Allcommodilies4.-..—-— ucc o a t en teresa n d 67 76 81 82 88 


1 Based on price indexes of the U. S. Department of Labor. 
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Average monthly quoted prices of common zinc (prompt delivery or spot) at St. Louis 
and London, and of 60-percent zinc concentrates at Joplin, 1936-37 1 


1936 1937 


60-percent | Metallic zine (cents | 60 percent | Metalliczinc (cents 


Month zinc concen- per pound) zinc concen- per pound) 
trates inthe|_________________ñ| trates in the 
Joplin region Joplin region 
So Per | St. Louis | London xci an St. Louis | London 

IA II 32. 00 4.85 3. 21 35. 65 5. 86 4. 63 
Ke AI A 32. 00 4.86 3. 38 39. 99 6. 43 5. 49 
¡E AA A 32. 00 4. 90 3. 55 44. 81 7. 98 7. 24 
A DE A eere 32. 00 4. 90 3. 35 44. 72 6. 99 5.75 
E AAA a ee i ee oe 2 32. 00 4. 90 3. 23 41. 16 0. 75 5. 08 
JUes o often s eorr LE Eo 32. 00 4. 88 3. 11 41.16 6.75 4.72 
A A 30. 76 4.79 3. 04 41. 39 6. 93 4.99 
A A II A, 31. 00 4.80 3. 04 42.76 7.20 5.36 
September._._._.__.. 31. 12 4. 85 3. 13 43. 47 7. 18 4. 72 
October... ici Ez 31. 50 4. 85 3. 18 38. 75 6. 09 3. 91 
November. 31. 86 4. 98 3. 56 33. 76 5. 63 3. 52 
RI nee e toscana 33. 81 5. 28 3. 93 29. 40 5. 01 3. 02 
Average for year............ 31. 95 4. 90 3. 31 39. 87 0. 52 4.91 


1 All quotations from Metal Statistics, 1938. Conversion of English quotations into American money 
based on average rates of exchange recorded by the Federal Reserve Board of the Treasury. 


Average price of zinc received by producers, 1933-37, by grades, in cents per pound 


Grade A (high grade)! ---------------------------------------- 

i nanc M Uu EEE | 435| aso] 455| 5.15| 6.05 
Grades C and D (select and brass special)!..................... 3. 98 4. 10 4.31 4.91 6. 47 
Grade E (prime western) ....-.--..-...-.---.------------------ 4.07 4. 15 4.32 4.89 | ` 6.44 
al CAMA Aou S LB A LE 4.2 4.3 4.4 5.0 6.5 
Prime western; spot quotation at St. Louis. ................... 4.0 4.2 4.3 4.9 6.5 


1 American Metal Market quotes average prices of high grade and brass special as follows: High grade 
(f. o. b. New York), 1933, 5.25 cents; 1934, 5.24 cents; 1935, 5.33 cents; 1936, 5.90 cents; 1937, 7.76 cents; brass 
special (f. o. b. East St. Louis), 1933, 4.08 cents; 1934, 4.23 cents; 1935, 4.41 cents; 1936, 4.98 cents; 1937, 6.62 


cents. 
ZINC-REDUCTION PLANTS 


Zinc smelters.—At the close of 1937 there were 20 primary zinc- 
distillation plants in the United States—17 active at the end of the 
year and 3 idle throughout the year. No new capacity was installed 
in 1937, but the Van Buren plant which had been idle since 1927 was 
rehabilitated and put into operation during 1937. Of the 17 active 
plants, 13 operated exclusively with horizontal retorts, 1 with both 
horizontal and vertical retorts, 2 with large vertical retorts exclusively, 
and 1 with electrothermic furnaces. At the active plants 68,956 
horizontal retorts were available, and 46,036 were in use at the end 
of the year. In addition, 51 of the 52 installed vertical retorts were 
operating at the end of 1937. The smelter at La Salle, Ill., was idle 
from the end of January to the middle of July during labor difficulties. 

Many primary smelters treat scrap as well as ore. Horizontal- 
retort plants at Beckemeyer and Sandoval, Ill., and large graphite 
retort plants at Trenton, N. J., Philadelphia and Bristol, Pa., Wheel- 
ing, W. Va., and Tottenville, N. Y., operate exclusively on scrap. 

Electrolytic plants.—The Evans-Wallower Zinc Co. plant at East St. 
Louis has been idle since 1931, but during 1937 there were rumors that 
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1t was to be reopened. Owing to power shortage the Anaconda and 
Great Falls (Mont.) plants of the Anaconda Copper Mining Co. 
operated at reduced capacity in 1937. Both plants were closed during 
a portion of January and February. The Kellogg plant of the 
Sullivan Mining Co. maintained full-scale production throughout 
1937, and construction increasing plant capacity 50 percent was 
nearing completion at the end of the year. At the 3 active plants, 
1,020 cells out of a total of 2,192 were in use at the end of 1937. 


TECHNOLOGY 


Mining.—The use of mechanized loading equipment in the Tri- 
State region is increasing. Heretofore this type of mechanization has 
made little progress in that area despite its widespread use in other 
zinc-producing districts. Exhaustion of the higher-grade ore bodies, 
however, has necessitated development of lower-grade deposits in 
which lower costs of operation are imperative. Scraper loaders are 
being used in conjunction with belt conveyors. At one mine a long 
belt has been used to deliver ore to a pocket at the shaft, eliminating 
the use of ore cars underground. 

Reduction of dust concentrations in Tri-State mines to safe limits 
can usually be accomplished by frequent wetting of the muck, walls, 
and haulageways. Where scrapers are used simple wetting is 'inade- 
quate, but satisfactory results are obtained by the use of air-water 
atomizers.’ 

Milling.—One of the most unique developments in recent years has 
been the introduction of heavy-density cones for concentrating zinc 
ores at the Mascot mine in Tennessee. One unit installed experi- 
mentally in 1936 was put into regular operation in 1937. Itis reported 
that 1ts use increased mill capacity without the addition of other 
equipment. The heavy-density medium consists of a pulp of finely 
ground galena. The process has been adopted at the central mill of 
the Eagle-Picher Mining & Smelting Co. at Picher, Okla., with a sub- 
stantial increase in capacity resulting therefrom. 

Reduction.—No new smelting capacity was built in 1937, although 
the smelter at Van Buren, Ark., long idle, was rehabilitated and put 
into operation. At the East St. Louis smelter a Waelz kiln was 
installed. 

The addition to the electrolytic zinc plant at Kellogg, Idaho, was 
n the same as the original plant, differing only in structural 
details. 


FOREIGN TRADE? 


Imports.— The following tables give zinc imports into the United 
States, from 1933-37, inclusive, and & record of bonded-warehouse 
inventorles. 

2 Just, Evan, Zinc Mining in the ER Valley Region: Paper presented at annual meeting of 
American Zinc Institute, St. Louis, April 1938. 


3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Zinc ores (zinc content) imported into the United States, 1938-37, in short tons ! 


ther Other 
Year Canada, Mexico | coun- | Total Year Canada| Mexico| coun- | Total 
tries tries 
Eer 44 | 2,089 (2) 2,133 1| 1936-2 s: 1. usus 1/2 cocos 172 
1934. 1: osos oe (2) 14, 277 (2) 14 277 || 1996 exire 84 338 | š 8,300 8, 812 


1930 «oce E 10, 520 |-------- 10, 520 


1 Data include ore imported for immediate consumption plus material entering the country under bond 
2 Less than 1 ton. 
3 Includes 8,373 tons imported from Peru. 


Zinc remaining in warehouse in the United States, Dec. 31, 1933-37 


Ore B ES and Zinc sheets 
Y ear 
Zinc 

content Value Pounds Value Pounds Value 

(pounds) 
E A A en inta iei: 7, 985, 703 | $178, 291 101, 523 $45,022 A VE 
EE 1 14, 354, 435 (2) (1) (1) (2) (2) 
IA A MMC 1 13, 840, 586 (2) (1) (1) (2) (2) 
In. o uz M eeu dal aca ae io 1 10, 690, 832 (2) (!) (1) (2) (2) 


O is a o a aa ana 1 14, 275, 318 (2) (1) (1) (2) (2) 


1 “Blocks, pigs, and old” included with “ore”; not separately recorded. 
2 Data not available. 


Imports of zinc ore in 1937 were very much larger than in 1936 
owing to heavy shipments from Peru. Receipts of slab zinc were the 
highest on record, having increased 219 percent over 1936. Most of 
the tonnage was received in the last half of 1937, and shipments 
reached a peak of nearly 15,000 tons in September. A substantial 
part of the total was reported to have been high-grade metal. Of the 
37,208 tons received, Belgium furnished 12,658, Mexico 7,956, Canada 
6,861, United Kingdom 2,493, Poland 2,376, Norway 2,131, Nether- 
lands 2,044, Germany 610, and others 79. That a large part of the 
zinc imported in 1937 entered domestic consumption is indicated by 
the relatively small increases in bonded-warehouse stocks and exports 
of zinc with benefit of draw-back. 


Zinc imported for consumption in the United States, 1933-37 


Blocks, pigs, or Old, dross, and ; 
slabs Sheets skimmings 1 Zinc dust 
Value of Total 
Yer ———— | — —> | lM bond value 
lacture 
Short Short Short Short 
tons Value tons Value tons Valuo tons Value 
1933... 1, 890 | $127, 416 46 | $6,703 |--------ļ-------- 31 | $2, 244 $7, 400 | $143, 763 
1934_________- 1, 725 112, 923 55 6.078 [55 ou AAA 18 1, 395 8, 523 129, 819 
1935____._.___ 4, 444 270, 350 112 | 9,423 29 $979 40 | 2,486 1, 149 284, 387 
1936____.____- 11,660 | 770, 496 242 | 23,077 16 769 57 3, 647 540 798, 529 
1937... 37, 208 |3, 852, 884 231 | 30, 398 678 | 70,460 69 | 6,169 828 | 3,950, 739 


1 Includes dross and skimmings: 29 tons valued at $974 in 1935; 15 tons valued at $721 in 1936; and 560 tons 
valued at $59,635 in 1937. 


Exports —The total value of the 1937 exports of zinc ore and manu- 
factured articles containing zinc of foreign and domestic origin (ex- 
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cluding galvanized products, alloys, and pigments) was approximately 
$1,558,000, an increase of 55 percent over 1936, but still considerably 
below predepression levels. Exports of plates and sheets increased 
30 percent and of zinc dust 20 percent. Besides the items shown in 
the accompanying tables, considerable zinc is exported each year in 
brass, pigments, chemicals, and galvanized iron and steel. The 
American Bureau of Metal Statistics estimates that 13,900 tons of zinc 
were exported in galvanized products in 1937 compared with 10,900 
tonsin 1936. Export data on zinc pigments and chemicals are given 
in the chapter on Lead and Zinc Pigments and Zinc Salts in this vol- 
ume. Much of the zinc used in the manufacture of these products is 
of foreign origin, and when exported a draw-back is paid amounting 
to 99 percent of the import duty paid. In 1937, draw-back was paid 
on 9,253 tons of zinc, of which 6,948 tons had been imported as slabs 
and 2.305 tons as ore. Totals for previous years were: 1936, 8,909; 
1935, 7,297 ; 1934, 4,139; and 1933, 839. 


Domestic zinc ore and domestic manufactures of zinc exported from the United 
States, 1933-37 


Zine ore, concen- 


trates, and dross Pigs or slabs! | Plates and sheets Zinc dust 


Y ear 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
Lu EE 809 | $43,650 | 1,145 | $79,274 | 3,189 | $467,742 | 1,569 1$234, 125 
e AAA ON 3, 621 157,419 | 5,105 | 284,023 | 3,462 | 569,208 | 1,489 | 223, 868 
AAA ua E 461 10,818 | 1,617 83,925 | 4,813 | 755,033 | 1,613 | 238, 158 
LEE 245 5, 902 37 4,962 | 4,483 | 723,142 | 1,793 | 273, 813 


Eech 314 10, 145 249 25, 706 5, 813 |1, 103, 533 2, 145 418, 376 
1 Includes slab zinc made from foreign ore. Not separately recorded. 


Slab and sheet zinc exported from the United States, 1984-37, by destinations, in 


short tons 
Slabs, blocks, or pigs Sheets, strips, etc. 
Destination 
1934 1935 1936 1937 1934 1935 1936 1937 
Countries: 
Canada. ici sl 5 5 5 1| 1,442 | 2,159 | 1,999 2, 251 
CHUNG. cios doin tes colonies 3 7 7 65 2 

e AMI A AA AA | nba aun 125 18 12 3 (1) 
Germany------------------------|-------- 12 AAA EEE, 6 8 4 2 
oa (British). ..--------------- 1,849 | 1,121 |........|....-.-. 2 2 3 90 
A EE eS 471 WE ¡AA 159 191 199 194 
United Kingdom................ 2, 562 WE EE 23 | 1,161 | 1,367 | 1,048 849 
A DEIA 215 411 24 35 672 | 1,072 | 1,221 2, 426 
TA A A AA 5,105 | 1,617 37 249 | 3,462 | 4,813 | 4, 483 5, 813 
-LLL A 

Continents: 

North America.................- 38 43 19 10 | 1,617 | 2,379 | 2,164 2, 414 
South America.................. 31 21 10 72 271 285 244 409 
Europë Duane 2, 708 425 |.......- 148 | 1,296 | 1,587 | 1,151 922 
EE 2,320 | 1,128 8 19 223 382 678 1, 010 
PICA A A A A A ecu 13 15 1 81 
Ehe .. u UL U. u U Sees 8 (0 RS ewe A 42 165 245 977 


1 Less than 1 ton. 
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WORLD ASPECTS OF ZINC INDUSTRY 


Cartel activities.—During the first quarter of 1937 producers could 
barely meet market demands; with prices soaring, there was little 
inducement to revive the zinc cartel, which had gone out of existence 
in December 1934. Following the collapse of prices on the London 
Metal Exchange in March the statistical position grew worse con- 
stantly, and toward the latter part of the year cartel negotiations were 
resumed. German and Italian producers, dominated by the self- 
sufficiency programs of their respective governments, again proved 
to be apathetic. British producers likewise were only mildly inter- 
ested in view of their preferential position in the British der uiri 
Proposals for reforming the cartel were thus unsuccessful. 'The 
outlook for success in 1938 was dimmed to a considerable extent by 
the death of St. Paul de Sincay, for nearly half & century managing 
director of Société de la Vieille Montagne and the most influential 
advocate of international cooperation in the zinc industry. 

World production.—World production of zinc (smelter basis) in- 
creased 11 percent in 1937 and again established a new high record. 
The 1937 output exceeded that of 1929 by 170,000 metric tons. 
Production in the United States increased 13 percent over 1936, 
whereas that elsewhere rose 10 percent. Compared with 1929, 
however, production in the United States in 1937 was 11 percent less 
and that of the rest of the world 26 percent greater. From 1929 to 
1937 the United States proportion of the world total declined from 39 
to 31 percent. 


. World smelter production of zinc, 1933-37, in metric tons, by countries where smelted 


[Compiled by R. B. Miller] 


Country 1933 1934 I 1935 1936 1937 
Australi aus: ua ace eter , 822 5, 506 68, 752 641 70, 869 
eae A E cO crete A te US 137, 300 174, 900 181, 74 195, 3 225, 579 
IT o eh oes a tosca 83, 412 122, 394 135, 645 137, 211 143, 964 
Crechoslovakia EE 6, 605 634 9, 664 7,670 7, 218 
it tai cia 51, 958 47, 248 47, 443 I 60, 427 
Germany ee 50, 867 71, 196 123, 198 133, 760 163, 200 
o Goat Ee 3, 200 4, 240 3, 837 4, 112 
e EE 23, 283 24, 864 27, 579 26, 575 37,767 
AAA ed Me oe Lu E oL 30, 658 32, 145 34, 191 9 
IU AAA AA Li A 26, 799 29, 1 32, 327 31, 913 31, 412 
Netherlands... 18, 478 19,911 13, 747 15, 428 24, 645 
Northern Rhodesia------------------------ 18, 839 19, 854 21, 012 21, 063 14, 256 
OPW EE 44, 948 45, 027 45, 019 45, 0 41, 270 
STT EE 82, 705 92, 921 84, 92, 580 107, 174 
SPA Dodo ts 8, 548 8, 184 8, 916 7, 800 2 5, 300 
UL BJ Rl ss iR M EAS AES 16, 620 27, 084 47, 910 60, 000 2 65, 000 
United Kingdom Peach EMEN ES 41, 717 62, 022 61, 433 61, 768 63, 138 
United States. --- ooo. 278, 669 329, 842 381, 591 446, 452 505, 212 
Yugoslavia. e Se 3, 461 4, 037 3, 356 3, 599 4, 925 


———— r | ———— || —ÓM—M—MÓ———À | ee | — F Ja“ 


983,000 | 1,168,000 | 1,332,000 | 1,461,000 1, 621, 000 
1 Some secondary material included. 2 Approximate production. 


World consumption.—World consumption in 1937 likewise estab- 
lished à new record. According to the American Bureau of Metal 
Statistics it amounted to 1,625,600 metric tons, an increase of 7 
percent over the previous peak of 1936 and of 11 ‘percent over 1929. 
According to this authority, consumption in the United States 
increased 6 percent, whereas that of the rest of the world rose 7 
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percent. Compared with 1929 zinc consumption in the United States 
in 1937 has increased less than 2 percent contrasted with an advance 
of over 16 percent for the rest of the world. This larger use of zinc 
in foreign countries may be ascribed to greater industrial activity 
abroad, to which armaments have contributed an important part. 
From 1929 to 1937 zinc consumption in Japan increased 73, Italy 63, 
United Kingdom 22, and Germany 17 percent. 

The United States again ranked first in world consumption, taking 
34 percent of the total. Germany ranked second with nearly 14.5 
percent, displacing the United Kingdom which ranked third with 14 
percent. Belgium and France each used 6, Japan 5, and U. S. S. R. 
4 percent. All the foregoing countries except Belgium used more 
zinc in 1937 than in 1936. 


REVIEW BY COUNTRIES 


Australia.— The Risdon electrolytic zinc plant maintained full- 
capacity operations throughout 1937. Approximately one-third of 
the ore treated at the plant was derived from the Rosebery mine in 
Tasmania, where 49,540 long tons of 54.4-percent zinc concentrates 
were produced. 

At Broken Hill ore production approximated an estimated total of 
1,440,000 tons, from which 247,000 tons of 53-percent zinc concentrates 
were obtained. In 1936, 243,600 tons of concentrates were produced. 
The Zinc Corporation is remodeling its surface plant and enlarging its 
mill in anticipation of treating ore from the adjoining property of the 
New Broken Hill Consolidated, Ltd., which is being equipped for 
production. North Broken Hill is building a new mill of 12,000 tons 
weekly capacity. Prospecting in the Broken Hill district was revived 
actively in 1937 as a result of higher prices. 

Mount Isa recorded a profit in 1937 for the first time, without 
allowance for depreciation. Zinc concentrate production amounted 
to 52,200 tons averaging 52 percent zinc. Additional plant capacity 
is being installed to increase zinc concentrate production 600 tons per 
month. 

The Lake George mine is being equipped for a production of 500 
tons per day. The deposit is said to contain over 2,000,000 tons of ore 
averaging 13.0 percent zinc, 7.7 percent lead, and 2.34 ounces of silver 
per ton, as well as some copper and gold. The Government of New 
South Wales is to build a 21-mile branch railway to the property. 

The recovery of zinc from the zinc drosses produced at the Port 
Pirie lead smelter is being considered. 

Belgium.—Imports of zinc ore totaled 619,000 metric tons in 1937, 
an increase of 7 percent over 1936. Mexico supplied 28 percent of the 
1937 total. Other important sources were Sweden, British India, 
Canada and Newfoundland, Yugoslavia, Australia, and Italy. All of 
these countries except Australia, Canada, and Newfoundland shipped 
larger tonnages to Belgium in 1937 than i in 1936. There was a sub- 
stantial decline in receipts from Peru in 1937. Exports of slab zinc 
increased from 92,000 to 151,000 tons, shipments to the United King- 
dom having more than doubled. At a meeting in January 1938, the 
dissolution of the Société la Nouvelle-Montagne and its absorption by 
the Société Metallurgique de Prayon was voted. Apparently Vieille 
Montagne did not participate in the reorganization, as was reported 
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last year. The latter concern announced that 1t was curtailing pro- 
duction voluntarily the latter part of 1937. The production at the 
Belgian and French smelters of this concern in 1937 totaled 118,000 
tons, 27.5 percent being electrolytic zinc. 

Canada.—Eighty-one percent of Canada's production of metallic 
zinc was made at Trail and 19 percent at Flin Flon. Production at 
Trail increased 13 and at Flin Flon 7 percent. Although the electro- 
lytic zinc plant at Trail operated at full capacity the Consolidated 
company was unable to use all of its concentrate, and nearly 42,000 
short tons were exported to Europe in 1937. At Flin Flon the tank- 
house capacity was increased by one-third to permit a higher rate of 
output without reducing the purity of the finished metal. The 
Sherritt-Gordon mine was reopened in August 1937, but only copper 
concentrates were produced. Canada's mine output totaled 185,000 
tons in 1937 and 167,000 in 1936. Exports of slab zinc decreased 
from 140,000 to 134,000 tons, but shipments of zinc in ore to foreign 
countries increased from 20,000 to 33,000 tons in 1937. 

France.—Imports of zinc ore declined from 196,000 metric tons in 
1936 to 157,000 in 1937. As mine output probably did not increase 
appreciably in 1937 the increase in smelter output indicates that stocks 
of zinc ore, which must have been unusually high at the end of 1936, 
owing to the large imports in that year, were reduced in 1937. Im- 
ports of slab zinc totaled 31,800 tons in 1937, virtually the same as 
in 1936. 

Germany.—The 22-percent increase in Germany's smelter output 
of zinc in 1937 resulted largely from operation of the new vertical- 
retort plant at Oker. The first furnace of elght retorts was blown 
in at the close of 1936, and it was reported that a second furnace has 
been installed recently. The increased smelter output must have 
been accompanied by an equal increase in domestic mine production, 
as net imports of zinc ores at 101,000 metric tons were virtually 
unchanged from 1936. Imports of slab zinc declined from 72,600 to 
70,500 tons. Germany's desire for self-sufficiency in zinc has not 
been realized, as over half of the 1937 consumption was supplied by 
foreign zinc; nevertheless, zinc is being substituted wherever possible 
for other imported metals. Zinc die-castings are replacing brass and 
bronze products in many applications. 

India, British.—The Burma Corporation, Ltd., produced 73,552 
long tons of zinc concentrates averaging nearly 58 percent zinc in 
1937 compared with 76,807 tons of the same grade in 1936. The 
concentrates are shipped largely to Belgium for smelting. According 
to the chairman of the company, zinc concentrates constitute 40 por- 
cent of the tonnage of saleable products of the company but con- 
tribute only 10 percent of the revenue. Owing to heavy transporta- 
tion charges the profit from zinc operations is relatively unimportant. 
Imports of slab zinc into British India, used largely in the manufacture 
of galvanized products, increased from 21,272 to 24,059 tons. 

Italy.—The 42-percent increase in Italy's smelter output in 1937 
resulted largely from the completion of the new 12,000-metric ton 
electrolytic zinc plant at Porto Marghera. Italy has thus achieved 
virtual self-sufficiency in zinc, imports having declined from 2,600 
tons in 1936 to only 49 tons in 1937. There was an exportable surplus 
of zinc ore, and foreign shipments increased from 53,000 to 75,000 
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tons, Belgium and Poland being the principal recipients. Under a 
decree effective December 13, 1937, exports of slab zinc and zinc 
acrap are prohibited. 

Japan.—Production of zinc (smelter basis) in 1937 totaled 45,500 
metric tons. As import figures are available for only 7 months of 1937, 
consumption can only be estimated. "The American Bureau of Metal 
Statistics estimate 1s 85,000 tons, indicating a net import of 39,500 
tons. In 1936, 42,000 tons were imported. Much of the smelter 
output is derived from imported ores. 

Efforts are being made to ameliorate Japan's dependence on foreign 
zinc. Shows K. K. plans to produce electrolytic zinc from domestic 
low-grade ores, and the Mitsui Mining Co. is enlarging the output of 
its Miike works. Another new producer, Nippon Aen Seiren K. K., 
is reported to have erected an electrolytic plant at Yasunaka in 
Fukushima Prefecture. The plant is expected to produce 600 tons of 
metal per month from ore imported from French Indochina and Mex- 
ico. Japan Mining Co. plans to treat 1,000 tons of 40-percent ore 
from a mine in Chosen at a reduction plant to be erected at Saganoseki, 
Kyushu Island. 

Mezico.—Mine production totaled 154,625 metric tons in 1937 com- 
pared with 150,250 tons in 1936. As smelter production in 1937 was 
only 31,412 tons, approximately 123,000 tons of zinc were available 
for export in the form of concentrates. Mexican export figures do not 
report shipments of zinc ore or concentrates separately. However, 
Belgium reported receipts of 174,000 tons of Mexican ore in 1937, 
France 38,000, Germany 23,000, and the United States about 300. 
Trade returns from Mexico for 11 months of 1937 report shipments of 
10,000 tons of zinc in all forms to Japan and nearly 800 tons to 
Manchuria. 

Newfoundland.—Production of zinc concentrates dropped again, 
the 1937 output amounting to only 120,000 short tons compared with 
141,000 in 1936 and 146,000 in 1935. The concentrates, which aver- 
age about 50 percent in zinc and contain appreciable amounts of gold 
and silver, are shipped largely to Europe for smelting. 

Poland.—The augmented smelter output of 1937 was made possible 
in part by greater purchases of foreign ores, as imports mcreased from 
73,000 metric tons in 1936 to 116,000 in 1937, largely in shipments 
from Germany. Exports of slab zinc increased from 61,600 to 69,400 
tons. The Government forced dissolution of the Polish zinc cartel 
during 1937 and removed the import duty on zinc and various zinc 
products. These measures presumably were adopted to reduce the 

rice of zinc to Polish consumers and to break up a “monopoly.” 

oland is said to have reserves of zinc-lead ore totaling 33,000,000 
tons, averaging 15 percent zinc and 3.5 percent lead. 

Spain.—Details of mining operations in southern and central Spain 
are not available. At the Reocin mine in northern Spain production 
was curtailed owing to the civil war. French receipts of Spanish zinc 
ore fell from 36,000 to 32,500 metric tons. 

United Kingdom.—The British Metal Corporation, Ltd., estimates 
consumption of zinc at 204,000 long tons in 1937, an increase of 1,000 
tons over 1936. Of the 1937 total, 80,000 tons were used for gal- 
vanizing (38,000 for sheet and 42,000 for other purposes), 57,000 tons 
for brass, 29,000 tons for oxide, 22,000 tons for rolled produets, 
12,000 tons for die-casting, and 4,000 tons for miscellaneous uses. 
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Approximately 30 percent of the slab zinc used was supplied by 
. domestic smelters operating largely on imported ores and 70 percent 
- by imported metal. Ore imports totaled 152,000 tons in 1937 and 
. were obtained chiefly from Australia, Canada, and Newfoundland. 
Imports of slab zinc rose from 171 000 tons 1n 1936 to 177,000 tons in 
1937. The larger part of the metal likewise is obtained ‘from other 
British countries, although Belgium supplied 57,000 tons in 1937 
compared with 22,000 in 1936. Stocks of zinc in official warehouses 
increased from 17 400 tons on January 1 to 20,200 on December 31, 
1937. Early in the year it was rumored that the Government was 
acquiring stocks of zinc as a preparedness measure. 

Following the collapse of the boom in the London market in the 
early part of 1937, agitation for increased tariff protection for the 
domestic smelting industry was renewed. "Toward the latter part of 
the year it was reported that the Government again was studying the 
situation. 

In January 1938 the Zinc Development Association was organized 
to promote the uses of zinc. Members included both producers and 
consumers. Headquarters were established in London. 

The increase in the zinc content of the lead ore bodies in the deeper 
portions of the Mill Close mines is largely responsible for the rise in 
mine production of zinc in the United Kingdom from less than 1,000 
tons of concentrates containing 45 percent zinc in 1934 to over 13 000 
tons averaging 60 percent zinc in 1937. A new flotation plant was 
put into operation in April 1937, and by July it was producing 300 
tons of concentrates per week. 

Yugoslavia.—Trepca Mines, Ltd., treated 633,900 metric tons of 
ore from its own mines in 1937, from which 69, 100 tons of 50-percent 
zinc concentrates and 69,700 tons of 7 9-percent lead concentrates 
were obtained. The ore averaged about 6 percent zinc, 9 percent 
lead, and 3.3 ounces of silver per ton. Production of zinc concen- 
trates is declining owing to the decreasing zinc tenor of the ore in depth. 
In June, an addition to the mill was completed, and treatment of ores 
from the adjoining property of the Kapaonik Mines, Ltd., was begun. 
Early in 1938 it was reported that the Trepca company was negotiating 
with the Government for permission to construct a zinc smelter at 
Chabatz. Purchase of the Srebrenici and Olovo lead-zinc mines in 
Bosnia by a German concern was reported during 1937. Yugoslav 

zinc ores are chiefly exported to Belgium and France. 
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The lead and zinc pigments industry during 1937 shared in the im- 
provement of industry in general over its status in 1936 and showed 
greater total values of sales for both classes; unlike many commodities, 
however, the total quantity of neither class increased. Consump- 
tion in the principal uses for pigments— paints, automobiles, pneu- 
matic tires, and storage batteries—held at their best levels in the 
early months of the year; some of them were at satisfactory levels 
through the third quarter, but all declined in the last quarter. The 
low rate of consumption in the final quarter of the year continued 
into the early months of 1938. 


Salient statistics of the lead and zinc pigments industry of the United States, 1925-29 
(average) and 1933-37 


1925-29 
(average) 1933 1934 1935 1936 1937 
Production (sales) of principal pig- 
ments: 
White lead (dry and in oil) 
short tons..| 154,483 72, 982 78, 734 96, 831 118, 407 98, 213 
Litharge....... . .. do.... 84, 845 61, 193 68, 733 79, 930 86. 246 83, 902 
Red lead................. do.... 41, 362 21, 988 20, 743 28, 776 34, 896 33, 931 
Zinc oxide................ do.... 154, 208 98, 542 87, 088 99, 697 126, 800 114, 652 
Leaded zinc oxide........do.... 26, 609 22, 868 20, 506 29, 976 40, 512 40, 343 
Lithopone............... do.... 177, 745 140, 831 145, 565 159, 486 158, 319 154, 771 
Value of products: > AAN PER 
All lead pigments............... $60,092,000 |$20,819,000 |$24,002,000 |$28,064,000 |$34,206,000 |$35, 676, 000 
All zinc pigments...........-... 41,314,000 | 24,143,000 | 24,106,000 | 26,500,000 | 27,862,000 | 28, 038, 000 
da AAA ccc eco 101,406,000 | 44,962,000 | 48,108,000 | {54,564,000 | 62,068,000 | 63, 714, 000 
Value per ton received by producers: 
White lead (dry)................ 178 112 126 124 126 140 
|i da tuc PREMIER ER 176 101; 103 104 116 143 
Red lead.......-....... ccc... 193 120 123 121 133 160 
Zinc oxide. ....................- 133 105 113 103 90 103 
Leaded zinc oxide............... 124 88 98 93 87 101 
Lithopone...................... 98 83 84 84 82 78 
Foreign trade: 
Lead pigments: 
Value of exports... .........| 1,340, 000 327, 000 404, 000 512, 000 546, 000 586, 000 
Value of imports. ........... 30, 000 2, 000 4, 000 2, 000 12, 000 17, 000 
Zinc pigments: 
Value of exports. ..........- 2, 150, 000 230, 000 395, 000 392, 000 420, 000 610, 000 
Value of imports. ........... 931, 000 567, 000 373, 000 468, 000 375, 000 414, 000 
Export balance............ 2, 535, 000 1 12, 000 422, 000 434, 000 579, 000 765, 000 


1 Import balance. 
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Lead pigments again made a better showing than zinc pigments for, 
whereas they fell 9 percent in quantity compared with only 5 percent 
for zinc pigments, their total value gained 4 percent compared with 
1 percent. The total value of lead pigments, however, has declined 
more sharply in relation to the 1925—29 average, lead having dropped 
41 percent and zinc 32 percent. Prices for lead uM generally 
followed the average price for pig lead, rising early in the year and 
declining as the year progressed to close the year at their lowest levels. 
Price increases in the various grades of lead-free zinc oxide, anticipat- 
ing a higher slab zinc price, rose in June ahead of the price for metal 
and held at the higher level throughout the rest of the year. The 
increased popularity of leaded zinc oxide containing a higher lead 
content continued in 1937 with sales only slightly below the record 
level attained in 1936. Lithopone was the only pigment covered by 
this report that failed to increase in price in 1937, probably due to its 
continued competitive position in regard to titanium pigments. 


PRODUCTION 


In this report, sales are used as being more significant than produc- 
tion, for no account is taken of stocks on hand at the beginning and 
end of the year. The quantities consumed by the producers in 
manufacturing products at their own plants are included under sales. 
Production figures are used only in calculating metal content of pig- 
ments and salts in the section of this report on Raw Materials Used 
in the Manufacture of Lead and Zinc Pigments and Zinc Salts. 

. The total value of lead and zinc pigments sold by domestic produc- 

ers in 1937 was approximately $63,714,000 compared with $62,068,000 
in 1936. Thus it was 3 percent more than in 1936, despite declines of 
9 percent in the total quantity of lead pigments and of 5 percent in 
zinc pigments, combined with a drop in the average value of lithopone 
sold. The higher total values are obviously explained by higher 
average values for other lead and zinc pigments than lithopone, all 
of which increased in 1937. "The increases in average values of the 
important pigments, as reported by the producers, ranged from 11 to 
23 percent, lagging behind the gains of 28 percent in the average quoted 
price of pig lead at New York and of 33 percent in zinc at St. Louis. 

Lead pigments.—Sales of all lead pigments except basic lead sul- 
phate were lower in 1937 than in 1936, the declines ranging from 3 
percent each for litharge and red lead to 17 percent for white lead 
(dry and in oil). "The increase in sales of basic lead sulphate totaled 
only 2 percent, but it would have been considerably larger if the 
quantity of this pigment used in the manufacture of leaded zinc 
oxide were not excluded to avoid duplication in reporting lead ton- 
nages. The use of basic lead sulphate in the manufacture of leaded 
zinc oxide has expanded sharply in recent years. Litharge sales were 
only 1 percent below the average for 1925-29, red lead was 18 per- 
cent less, and white lead (dry &nd in oil) 36 percent less. 
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Lead pigments sold by domestic manufacturers in the United States, 1986-37 


1936 1937 
š Value (at plant, ex- Value (at plant, ex- 
Pigment Short | clusive of container) | Short | clusive of container) 
tons AAN tons AAA 
Total Average Total Average 
Basic lead sulphate or sublimed lead: 
oi AAA OS 7, 531 $863, 268 $115 7, 514 $973, 214 $130 
TER 891 102, 565 115 1, 108 147, 298 133 
AN EE 34,896 | 4,657, 322 133 33, 931 | 5,429, 182 160 
Orange mineral. .....................- , 196 194 206 49, 356 240 
A AN cese ncc 86, 246 | 9,966, 563 116 83, 902 | 12, 033, 949 143 
White lead: 
Diy rk A Len tie ete d. aA 34,775 | 4,367, 337 126 32,661 | 4,576, 337 140 
A ems 83, 632 | 14, 200, 617 170 65, 552 | 12, 466, 396 190 


1 Weight of white lead only but value of paste. 


Lead pigments sold by domestic manufacturers in the United States, 1983-87, in 
short tons 


e Basic lead sulphate 
White lead or sublimed lead Oise 
Year _— j 1 Red lead £6 | Litharge 


mineral 
Dry In oil White Blue 
II denia 24, 628 48, 354 7,320 625 21, 988 231 61, 193 
1084 EE , 569 56, 165 , 399 6 26, 743 234 
103055 chet eet o a ts 27, 972 68, 859 7,572 727 28, 776 252 79, 930 
1036 22 o 5c: o a n is E 34, 775 83, 632 7, 531 891 34, 896 248 86, 246 
OS Fee ect let ee seers 32, 661 65, 552 7, 514 1, 108 33, 931 206 83, 902 


Zinc pigments and salts.—Sales of all zinc pigments declined in 1937, 
the drop in leaded zinc oxide being so small as to make activity in this 
pigment at relatively the peak rate of 1936. Despite smaller sales, 
the total value of zinc pigments made a modest gain in 1937 owing to 
increased average values for zinc oxide and leaded zinc oxide. Sales 
of zinc oxide were 10 percent below the total for 1936 and 26 percent 
below the average for 1925-29, whereas sales of leaded zinc oxide 
were relatively the same as in 1936 but 52 percent higher than the 
average for 1925-29. Sales of lithopone fell 2 percent in 1937 and 
were 13 percent below the average for 1925-29. The average values 
reported by producers were 14 percent higher for zinc oxide and 20 
percent higher for leaded zinc oxide. 

Large amounts of basic lead sulphate are now used in making 
leaded zinc oxide. Such quantities are included as part of the leaded 
zinc oxide total and, to avoid duplication, are not shown as basic lead 
sulphate. 

Complete data covering zinc chloride produced in recent years are 
not available owing to the refusal of one large producer to supply an 
accurate report. 

Both quantity and value of zinc sulphate sold were higher in 1937 
than in 1936. 
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Zinc pigments and salts sold by domestic manufacturers in the United States, 1936-37 


1936 1937 
š Value (at plant, ex- Value (at plant, ex- 
Pigment or salt Short | clusive of container) | Short | clusive of container) 
tons. |A tons 

Total Average Total Average 
Zine oxide 1_____ ooo. 126, 800 |$11, 376, 323 $90 114, 652 |$11, 777, 131 $103 
Leaded zinc ovidel 40, 512 3, 508, 673 87 40, 343 | 4,190, 952 104 
Lithopone. ..........................- 158, 319 | 12, 976, 754 82 154, 771 | 12,069, 790 78 

Zinc chloride, 50° B_.._.._.._..._.__-- (2) (2) (2) (2) (2) (2) 

Zine sulphate... .. ------------------- 8, 687 388, 081 45 10, 521 589, 017 56 


1 Zinc oxide containing 5 percent or more lead is classed as leaded zinc oxide. 
2 Figures not available. 


Zinc pigments and salts sold by domestic manufacturers in the United States, 1983-37, 
an short tons 


Leaded Zine chlo- 


Year Zinc oxide zinc Lithopone | ride (50° e orm 
oxide B.) p 
1989. ecc SE Rafa ta EE 98, 542 22, 868 140, 831 32, 187 5, 608 
E EE EE EE 87, 088 20, 506 145, 565 19, 614 6, 783 
A A E A INN 99, 697 29, 976 159, 486 l 7, 108 
AA A A A A 126, 800 40, 512 158, 319 (1) 8, 687 


AAA A A 114, 652 40, 343 154, 771 (1) 10, 521 
1 Figures not available. 
CONSUMPTION BY INDUSTRIES 


White lead.—About 95 percent of the white lead made is used in 
the manufacture of paint. The quantity consumed for this purpose 
was 17 percent below that so used in 1936 and 31 percent below that 
in 1929. 


Distribution of white lead (dry and in oil) sales, 1988-37, by industries, in short tons 


Industry 1933 1934 1935 1936 1937 
A 68,368 | 75,008 | 91,297 | 113,363 93, 580 
Ceramics. U 1, 617 1, 434 1, 834 2, 653 2, 506 
TEE 2, 997 2, 292 3, 700 2, 391 2, 127 


72, 982 78, 734 96,831 | 118, 407 98, 213 


Basic lead sulphate.—The outstanding use of basic lead sulphate is 
in the manufacture of paint, and 96 percent of the quantity reported 
for 1937 was used for that purpose. "This product was the only lead 
pigment that increased in total quantity in 1937. The increase was 
larger than is apparent from the statistics in the following table be- 
cause basic lead sulphate used in the manufacture of leaded zinc 
oxide 1s excluded therefrom. The use of this pigment in making leaded 
zinc oxide has advanced rapidly in the past few years, and nearly 
5,000 tons were reported to have been so used in 1937. "To avoid 
duplication i in reporting pigments production, the Bureau of Mines 
attempts to measure the output of final products only, and for sta- 
tistical purposes basic lead sulphate is considered in this instance as 
an intermediate product. 
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Distribution of basic lead sulphate sales, 1983-37, by industries, in short tons 


Industry 1933 1934 1935 1936 1937 
PANS AAA A A EE 7, 072 6, 611 7, 770 8, 124 8, 255 
A «coo 256s an De au Dead eni SiL ds 161 93 5 26 
Storage batteries...._.... o coa see eme s cr rs 99 139- losas 28 6 
CHOP OPERE S t IS RERO US 613 224 374 144 148 


7, 945 7, 067 8, 299 8, 422 8, 622 


Litharge.—Litharge is used principally in the manufacture of storage 
batteries, but consumption for this purpose has not increased in pro- 
portion to the output of batteries, owing to the growing tendency of 
battery makers to substitute a black oxide or suboxide of lead, which 
they manufacture themselves. This substitute for litharge was first 
made in 1923, and by 1929 a total of 33,000 tons was made. The 
tonnage declined after 1929, but reached a new high record in 1937 
when 42,000 tons were made. The black oxide figures are not included 
in Bureau of Mines totals for litharge. Use of litharge in the manu- 
facture of insecticides has made rapid strides in recent years and in 
1937 established a new high record. Its use for this purpose grew from 
8 percent of the total in 1930 to 18 percent in 1934 and 22 percent in 
1937. Chrome pigments was the only other use of litharge that re- 
quired a larger tonnage in 1937 than in 1929. In relation to 1929 
totals the decline in the use of litharge for the manufacture of rubber 
was the most drastic. 


Distribution of litharge sales, 1983-87, by industries, in short tons 


Industry 1933 1934 1935 1936 1937 
Storage batteries- ----------------------------------- 27, 327 30, 024 36, 067 38, 700 32, 228 
InsecticidOS uuu. uu. uuu uuu; ed Ee 11, 126 12, 271 14, 665 14, 662 18, 242 
Chrome pigments. .-_.-..-.----.--------------------- 3, 973 6, 162 7,356 8, 407 8, 689 
OILreanliP 2. u u. musu ls sus crr ccs 6, 070 7, 614 7, 869 7, 250 8,311 
Ceramica caido ra 5, 438 6, 696 6, 751 7, 762 7,577 
E A A sed adem es 610 414 64 ; 1, 865 
El ie 2,875 2, 466 3, 171 2, 147 1, 659 
T nolan 2 L Meco ees ceee cl als 106 104 280 280 264 
dido eo EM ecos sis 3, 668 2, 982 3, 207 4, 722 5, 067 


eer | eee teen nn 


61, 193 68, 733 79, 930 86, 246 83, 902 


Red lead.—The principal uses of red lead are in the manufacture of 
storage batteries and paints. The amount required for storage bat- 
teries was relatively the same in 1937 as in 1936, while that for paints 
declined 11 percent. Paints made a better showing in relation to 


1929, however, having dropped 12 percent while storage batteries fell: 


21 percent. 


Distribution of red lead sales, 1933-37, by industries, in short tons 


Industry 1933 1934 1935 1936 1937 
Storage batteries__........-....-...--.-...--.------- 12, 949 15, 987 17, 657 20, 323 20, 275 
A E POL LEE cM I 7, 182 8, 706 8, 721 11, 786 10, 440 
Ree EE 715 595 867 8 
Bé EE 1, 142 1, 395 1, 531 1, 980 2, 362 


—— s | —sr | “Y | —s | Omen QCD 


21, 988 26, 743 28, 776 34,896 | 33,931 
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Orange mineral.—Sales of orange mineral in 1937 were 17 percent 
less than in 1936 and 70 percent below their 1929 tonnage. This 
pigment is used chiefly in making ink and color pigments, and the ton- 
nage involved is quite small. 


Distribution of orange mineral sales, 1983-37, by industries, in short tons 


Industry 1933 1934 1935 1936 1937 
Ink manufacture. ........................... l.l... 18 24 85 71 76 
Colette ste leeis 96 68 125 77 51 
SA A ee ee 117 142 42 100 79 
231 234 252 248 206 


Zine oxide.—Sales of zinc oxide in 1937 dropped 10 percent from 
those in 1936 despite an increase of 26 percent in the quantity con- 
sumed in the manufacture of floor coverings and textiles. All other 
uses declined, rubber dropping only 8 percent compared with larger 
percentage losses in other applications. Of the production for 1937, 
69 percent was made by the American process and 31 percent by the 
French process compared with 58 and 42 percent, respectively, in 1936. 
The higher ratio of American- to French-process zinc oxide was caused 
largely, no doubt, by the tight situation as to supplies of zinc metal 
during the year. The proportion of French-process oxide made from 
scrap zinc increased from 22 percent in 1936 to 25 percent in 1937. A 
fair-sized tonnage of zinc oxide is used in the manufacture of leaded 
zinc oxide. This tonnage is not included as zinc oxide but is shown 
in the total for leaded zinc oxide. 


Distribution of zinc oxide sales, 1933-87, by industries, in short tons 


Industry 1933 1934 1935 1936 1937 


EE ee 53, 869 50, 145 57, 734 885 67, 061 

A A A ees A A IE 29, 218 23, 741 25, 289 33, 149 27, 987 
Floor coverings and textiles.........................- 4, 087 4, 781 7, 179 7, 178 9, 019 
(ior ui EM ——— € 2, 639 2, 903 4, 028 6, 102 5,216 
A PETERE RECO A A 8, 729 5, 458 5, 467 7, 486 5, 369 


—s nr | r DIA, NAAA AA AP | eee 


Leaded zinc omde.— The manufacture of paints uses virtually all the 
leaded zinc oxide made, 98 or more percent being employed regularl 
for this purpose. Total sales of leaded zinc oxide made a new hi h 
record in 1936, and activity in 1937 was at virtually the record level. 
This record rate of operation reflects the present trend toward higher 
content of lead in exterior paints. The total for 1937 includes about 
5,000 tons of basic lead sulphate used to increase the lead content of 
this product, which tonnage is excluded from basic lead sulphate 
totals to avoid duplication in reporting metal tonnages. 


Distribution of leaded zinc oxide sales, 1983-37, by industries, in short tons 


Industry 1933 1934 1935 1936 1937 


Pants. u. ts desa sz 22, 488 20, 376 29, 632 40, 156 39, 594 
o EE 46 28 36 32 97 
34 A A i ae EL 334 102 308 324 662 


A A J NAAA m sd 


22, 868 20, 506 29, 976 40, 512 40, 343 


. Lnthopone.—Sales of lithopone declined 2 percent in 1937 from those 
in 1936. A 5-percent drop was also shown in the average value 
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reported by producers, the only decrease in average values noted for 
the important pigments. Lithopone statistics are now given on the 
basis of regular lithopone content of high-strength lithopone plus 
normal lithopone sold as such. Prior to 1936 the figures were on the 
basis of standard grade plus high-strength product. Data showing 
the increased use of high-strength lithopone are not available. The 
importance of paint as a consumer of lithopone has increased since 
1929 in relation to floor coverings and textiles. It represented 73 of 
total sales in 1929 compared with 18 percent for floor coverings and 
textiles and 79 compared with 13 percent in 1937. Of the total shown 
for floor coverings and textiles in the following table 15,100 tons were 
in linoleum and felt-base floor coverings and the rest in coated fabrics 
and textiles (oilcloth, shade cloth, artificial leather, etc.). “Other 
uses" in 1937 included 2,145 tons used for paper and 337 tons for 
printing ink. 

Lithopone is employed extensively in interior paints and in this 
field is now subject to intense competition from titanium pigments. 


Distribution of lithopone sales, 1933-37, by industries, in short tons 


Industry 1933 1934 1935 1936 1937 


Paints, Olot ici 106, 995 | 114,472 | 124,615 | 122, 461 122, 915 
Floor coverings and textiles.........................- 18, 472 14,811 , 440 23, 085 20, 1 

NO A A sU 5, 078 4, 596 4, 435 4, 908 4, 383 
HEIGEN 10, 286 11, 686 , 996 7, 865 7, 279 


140,831 | 145,565 | 159,486 | 158, 319 154, 771 


The use of ordinary-strength lithopone in the manufacture of 
titanated lithopone, which usually contains about 15 percent TiO,, has 
increased sharply since the output of this product began. Ten times 
as much lithopone was used in this way in 1937 as in 1929. The 
Bureau of Mines was able to obtain more complete information on 
titanated lithopone recently and has revised its figures accordingly. 
The new figures are considerably higher for some years than those 
already published. The revised totals are shown in the following 
table, and the figures given are included in the lithopone totals in the 
foregoing table. 


Lithopone used in the manufacture of titanated lithopone in (he United States, 
1929-37 1 


Year Short tons Year Short tons 
TO BEE 1, 900 kr WEE 10, 400 
A AO 1.400 1. 10435... 256 coc toos os lada 17, 000 
1152 O A TURBO ERE ICON 4, 600 Ltd EE 18, 400 
NOB A A ee A SR 9; 00 AGS. ee cee asain aa 19, 400 
o AAA AI 7, 000 


1 Revised figures, except for 1937. 


Zinc sulphide.—Production of this pigment was reported by five 
plants in 1937; but owing to the fact that one producer represents such 
a large part of the total, the Bureau of Mines is unable to publish 
representative statistics. Most of the zinc sulphide is mixed with 
regular lithopone to make high-strength lithopone. 

Zine chloride.—The Bureau of Mines cannot report zinc chloride 
production because of the refusal of one of the large producers to 
supply reliable data. 
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Complete data on sales of zinc chloride are not available, but re- 
turns from producers representing two-thirds or more of the output 
indicate the following distribution of sales by uses in 1937: 


Percent Percent 
Soldering flux..................- 201 Oil refining -------------------- 1 
Wood preserving. ......-.......- 24 Others =e ee REEL ERES 14 
Dry-cell batteries---------------- 21 —— 
Vulcanized Dber 11 100 


Zinc sulphate.—Sales of zinc sulphate have been trending upward 
since 1932, and they established a new all-time high record in 1937. 
Efforts since 1934 to obtain complete data covering distribution of 
sales of zinc sulphate have been disappointing owing to large sales to 
jobbers, the ultimate destinations of which producers are unable to 
give. Of the total sales in 1937 (10,521 tons), 3,778 tons were re- 
ported as sold to the rayon industry, 2,235 for insecticides and fungi- 
cide control, 419 to electro-galvanizers, 418 for glue manufacture, 186 
to paint and varnish manufacturers, and 130 tons to printers and 
dyers of textiles; 3,305 tons were undistributed. A break-down of the 
latter figure would undoubtedly indicate increased tonnages for the 
various uses indicated. 


RAW MATERIALS USED IN THE MANUFACTURE OF LEAD AND 
ZINC PIGMENTS AND SALTS 


Lead pigments and zinc pigments and salts are manufactured from a 
variety of materials, including ore, refined metal, and such miscella- 
neous secondary materials as scrap and waste from various industrial 
processes. In 1937, 92 percent of the lead in lead pigments was de- 
rived from pig lead and 8 percent from ore. Only a few tons were 
derived from secondary material. The proportions for zinc pigments 
in 1937 were 68 percent from ore, 17 percent from slab zinc, and 15 
percent from secondary materials. 


Metal content of lead and zinc pigments produced by domestic manufacturers, 
1936-37, by sources, in short tons 


—r x ———— 


1936 1937 
Source Lead in Zinc in Lead in Zinc in 
pigments ! | pigments | pigments 1 | pigments 
: 15, 062 94, 913 17, 363 100, 517 
Met ILL 204997) 32763 | 205961) — 2554 
Secondary material 4... 2252.6. os di cos coscuds 37 22, 834 127 21, 526 
220, 096 150, 510 222, 451 146, 637 


! Includes also lead recovered in zinc oxide and leaded zinc oxide. 
? Zinc ashes, skimmings, drosses, and old metal. 


In the following tables the source of the metal used in the manu- 
facture of each pigment and salt is given. Pig lead is used exclusively, 
either directly or indirectly, in the manufacture of white lead, litharge, 
red lead, and orange mineral and is used also in the manufacture of 
basic lead sulphate. Zinc oxide is the only pigment in which consider- 
able slab zinc is used. Ore is employed in the manufacture of zinc 
oxide, leaded zinc oxide, lithopone, zinc sulphate, and basic lead 
sulphate. A substantial proportion of the zinc in lithopone and zinc 
chloride made in the United States is derived from secondary material. 
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There has been a large increase in the quantity of secondary zinc used 
in the manufacture of zinc oxide since 1933. This material has dis- 
placed slab zinc in the manufacture of the French-process oxide. 


Lead content of lead and zinc pigments produced by domestic manufacturers, 1986-37, 
by sources, in short tons 


1936 1937 
Lead in pigments pro- Lead in pigments pro- 
Pigment duced from— Total duced from— Total 
a S lead in S = lead in 
Domes la econd-| pig- Domes | 5 econd-| pig- 
: Pig lead | ary ma- | ments ; Pig lead | ary ma- | ments 
tic ore terial tic ore terial 
White lead..................]. --..-... 89, 779 |......... 89, 779 |........- 90, 791 |........- 90, 791 
09Gb he VE dl;014 PRA 31, 517 |......... 32, 986 |......... 32, 086 
IP EE, VE , 883 |........- 81, 883 |......... 79, 704 |........- 79, 704 
Orange mineral..............|........- 49 |... ud W | |]. ~~ 294 --.-. 
Basic lead sulphate.......... 4, 699 1,569 |......... 6, 268 5, 555 977 |.....---- 6, 532 
Leaded zinc oxide. .......... 10,363 |........- 37 | 10,400 | 11,808 266 127 12, 201 
15, 062 | 204, 997 37 | 220,096 | 17,363 | 204,961 127 | 222,451 


Zinc content of zinc pigments and salts produced by domestic manufacturers, 1936-87, 
by sources, in short tons 


1936 1937 


Zinc in pigments and salts Zinc in pigments and salts 
produced from— Total produced from— Total 


Pigment or salt O OO zincein| | | | | X | [azincin 
Second- | PIE. Second- | HE 
Domes- : ments | Domes- : ments 
tic ore (Ela zinc cerra andsalts| tic ore [9.20 zinc alí and salts 
Zine oxide..................- 56, 946 32, 625 9, 201 98, 772 70, 607 24, 052 8, 228 102, 887 
Leaded zinc oxide. `, 19, 065 138 183 19, 386 20, 666 542 258 21, 466 
Lithopone................... 18, 902 |......... 13, 450 32, 352 9, 244 |......... 13, 040 
Zinc sulphide................ (s sss 2 (1) (1) o (1) (1) 
Zinc chloride----------------- (1) (1) (1) (1) (1) (1) (1) (1) 
Zinc sulphate... ----------- 1,078 |.......-- 1, 224 2, 302 1,105 locos 1, 735 2, 


1 Figures not available. 


PRICES 


The total values for lead and zinc pigments and zinc salts reported 
by producers are given in the tables 1n the first part of this chapter. 
The average values received for important lead pigments increased 


from 11 to 23 percent; those for zinc oxide and leaded zinc oxide were © 


14 and 20 percent higher while the value of lithopone dropped 5 per- 
cent. The value for zinc sulphate gained 24 percent in 1937. "The 
range of market quotations, as reported by the Oil, Paint and Drug 
Reporter, appears in the following table. The prices for lead pigments 
followed that for pig lead, trending upward in the first quarter of the 
year, then downward until August and September when they were 
higher temporarily, and dropping in the final quarter so that prices 
at the end of the year were below those at its beginning. There was a 
tight situation with regard to domestic supplies of slab zinc in midyear, 
as a result of which an increase in price was imminent. Zinc oxide 
prices advanced in June, somewhat ahead of the price of metal, but 
did not soften with metal prices as the year advanced, and supplies 
of domestic and foreign metal became plentiful. The price for leaded 
grades showed a smaller increase than those for the lead-free grades 
and did not close the year at their best levels. 
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Range of quotations on lead pigments and zinc pigments and salts at New York 
(or delivered in the East), 1984-37, in cents per pound 


Product 1934 1935 1936 1937 
Basic lead sulphate, or sublimed lead, less than car- 

lots; DBtrelS. eet Seeerei 6. 25 6.25 | 6.25- 6.75 | 6.50- 9. 25 
White lead, or basic lead carbonate, dry, carlots, 

Darro A p Sua S dedecus EUR ease 6. 25- 6. 50 6.50 | 6.50- 7.25 | 6.75- 9.25 
Litharge, commercial, powdered, barrels............ 6.00- 6.75 | 6.00- 7.00 | 6.00- 8.50 | 6. 25-10. 75 
Red lead, dry, 95 percent or less, less than carlots, 

¡A A AAA 7.00- 7.75 | 7.00- 8.00 | 7.50- 9.50 | 7.75-11.75 
Orange mineral, American, small lots, barrels: 

Ex-white lead car arrancar m ep pr 10. 75-11. 50 9. 50-11. 00 10. 50-11. 25 jio 25-14 25 

A WEE 9. 50-10. 25 | 9.00-10. 50 | 10. 50-11. 25 . | 
Zinc oxide: 

American process, lead-free, bags, car lots..........| 5.75- 6.50 | 5.00- 6.50 | 5.00- 5.25 | 5.25- 7.50 

American process, 5 to 35 percent lead, barrels, 

Eeer 5.75- 6.50 | 5.13- 6.50 | 5.13- 5.38 | 5.38- 6.88 
French process, red seal, bags, carlots. ............ 8.38 | 5.50- 8.38 | 5.50- 5.75 | 5.75- 7.50 
French process, green seal, bags, carlots. .......... 9.38 | 6.00- 9.38 | 6.00- 6.25 | 6.25- 8.00 
French process, white seal, barrels, carlots......... 10.63 | 6.50-10. 63 | 6.50- 6.75 | 7.00- 8.75 

Lithopone, domestic, 5-ton lots, bags................. 4. 50 4.50 | 4.25- 4.50 | 4.25- 4. 63 
Zinc sulphide, less than carlots, bags, barrels........ 10. 50-13. 25 | 10.50-11.75 | 9.25-11.75 | 9.25- 9.50 
Zinc chloride, works: | 

Solution, tanks... 22206202 -02is56ce2sace252c-45-- 2. 00 2. 00 2.00| 2.00- 2.25 

F E ee 4.25- 5.75 | 4.50- 5.75 | 4.25- 5.75 | 4.25- 5.75 
Zinc sulphate, crystals, barrels. ..................... 2. 65- 4.50 | 2.65- 2.80 | 2.65- 3.95 | 2.80- 4.05 


FOREIGN TRADE! 


Imports of lead and zinc pigments and salts increased 17 percent in 
value in 1937, and exports increased 25 percent. The excess value of 
exports over imports rose from $579,000 in 1936 to $765,000 in 1937 
but was far below the average of $2,535,000 for 1925-29. 

The following table shows the values of various pigments and salts 
imported and exported for 1936-37. 


Value of foreign trade of the United SC in lead and zinc pigments and salts, 
6—37 


1936 1937 


Imports Exports Imports Exports. 


Lead pigments: 
Wbite 6801. uy 2 L aS $5, 443 $265, 685 $6, 677 $207, 381 
Red loud... 2. e ayuy 2222 L Sa uu 201 113, 807 285 158, 923 
AT oe ceceewodeceuctle ken casteteueewceeous 51 166, 093 31 220, 134 
Orange mipergl 911 (1) 928 (1) 
Other lead pigments. .............................- 5, 292 (1) 9, 406 (1) 
11, 898 545, 675 17, 327 586, 438 
Zinc pigments: S 
WA E AAA 92, 112 190, 045 97, 686 378, 332 
ss A A ease 273, 571 229, 942 302, 417 231, 622 
Zinc sulphide. ..................---.--------------- 9, 190 (1) 13, 856 (1) 
374, 873 419, 987 413, 959 609, 954 
Lead and zinc salts: ka =s A MA em 
IP MAA Seu ERE Unidas obec lected 64, 215 42 91, 377 
Other lead compounds. ...........................- 25, 980 " 36, 615 1 
Zine chloride ------------ -MMMM 33, 368 1) 44, 191 (1) 
Zinc Er d EE 17, 252 (1) 29, 966 (1) 
76, 600 64, 215 110, 814 91, 377 
— — —— s -————— p 
Grand total... LL cll lll Ls... 463,371 | 1,029,877 542, 100 1, 287, 769 


1 Figures not available. 


Lead pigments and salts.—lmports of these commodities are of 
negligible proportions. The most important item is the group of 
lead compounds, which include lead acetate, lead nitrate, and others, 
but only 213 tons of this class entered the country in 1937. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Lead pigments and salts imported for consumption in the United States, 1983-87, 
an short tons 


onto! Hed O Lead | Total 
carbonate e range ^ ota 
Year white lead | Litharge | mineral cuñas value 
lead poun 
J933 TS 3 1 A 10 268 | 2 $40, 035 
TEEN 15 |- () 5 183 | 229,425 
EE 6 EAN 2 302 | 238,228 
1000. a o TIO 32 2 1 5 185 | 337,878 
1937 2; 522 MN pH Hv eee UNES DN 94 1 (1) 5 213 2 53, 984 


1 Less than 1 ton. 

3 Includes also—1933: Lead pigments n. s. p. f., $665 (11,984 pounds); 1934: Lead pigments, n. s. p. f., $18 
(200 pounds), sublimed lead (basic sulphate) $39 (210 pounds); 1935: Lead pigments, n. s. p. f., $478 (4,405 
pounds); 1936: Lead pigments, n. s. p. f., $19 (33 pounds), sublimed lead (basic sulphate) $9 (15 pounds), 
and suboxide of lead, n. s. p. f., $5,264 (39,010 pounds); 1937: Lead pigments, n. s. p. f., $8 (100 pounds), sub- 
limed lead (basic sulphate), $2 (10 pounds), and suboxide of lead, n. s. p. f., $9,396 (55,453 pounds). 


The principal exports are white lead, litharge, red lead, and lead 

. arsenate. The total amount of these exports declined in 1937, be- 

- cause a drop in exports of white lead was more than enough to offset 

small gains in exports of the other items. Increased values per unit 

caused an increase in total value of lead pigments and salts 1n 1937. 

Exports of white lead, red lead, and litharge comprised less than 
2 percent of domestic production of these pigments. 


Lead pigments and salts exported from the United States, 1983-37, in short tons 


White ; Lead Total 

Year lead Red lead | Litharge arsenate value 
1038 E — HT — 1, 048 1 570 1, 538 299 $371, 769 
J03422 ul —-————— ————w— 1, 561 745 972 325 457, 213 
1035 EDMOND MOREM NUN 2, 337 750 1, 280 578 606, 734 
A hanc A a e I 1, 862 810 1, 386 414 609, 890 


EE 1, 236 934 1, 452 521 677,815 


1 Includes an unknown quantity of orange mineral. 


White lead, red lead, and litharge exported from the United States, by destinations, 
1984—37, in short tons 


White lead Red lead and litharge 
Destination |  . AT X P N 
1934 1935 1936 1937 1934 1935 1936 1937 
Countries: 
Argentina..................-.-..- 69 98 126 89 232 162 139 204 
Canada - ... .. . .. .. aaa. 91 56 74 126 415 502 544 703 
Netherlands....................- 463 827 387 B3 denis 2 43 |......-.- 
Netherland West Indies......... 10 3 3 5 (1) 81 273 287 
Panama. .... .. . .. . c . . . . . 201 205 453 206 112 53 53 76 
Philippine Islands............... 130 190 170 272 211 287 342 353 
United Kingdom................ 47 93 13 23 3 2 17 40 
O A e Loue Set 550 865 636 432 744 941 785 723 
1,561 | 2,337 | 1,862 | 1,236 | 1,717 | 2,030 | 2,196 2, 386 
Continents: 

North America.................. 475 441 754 479 751 930 | 1,140 1,379 
South America.................- 177 202 218 170 354 402 344 374 
EuUrODe.. 2.225.229. es 590 | 1,242 707 232 231 139 220 157 
ASIS 2... ntu Dee QU uL di 147 285 174 336 259 335 407 413 
Africa ER 167 166 9 18 119 61 63 

OGgdnla o.oo erica 5 1 (1) 1 3 (1) 24 (1) 


1 Less than 1 ton. 


| 
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Zinc pigments and salts.—Imports of all zinc pigments and salts 
except zinc oxide gained in 1937. The decline in zinc oxide, although 
small, held imports of this pigment at slightly less than the low rate 
established in 1936. Imports of lithopone represented less than 4 
percent of domestic sales of this product, although they held the high- 
est ratio of imports to sales of the pigment group covered here. 


Zinc pigments and salts imported for consumption in the United States, 1983-37, 
in short tons 


Zinc oxide 
Year Litho- Zine Zine Zinc Total 
pone sulphide | chloride | sulphate | value 
Dry In oil 

1933 EE 2, 350 182 5, 596 27 431 193 | $600, 474 

1034 A ee MOS 1, 204 64 3, 027 12 382 140 2 
1935-2222 27 l ete dos 1, 932 59 4, 608 16 564 135 508, 476 
A Su S O 694 96 4,781 30 520 385 425, 493 
¡Le EE 680 95 5, 601 113 667 593 488, 116 


Exports of zinc oxide made a substantial gain in 1937—from 1,330 
tons in 1936 to 2,953 tons—while exports of lithopone remained at 
substantially the 1936 level. Canada is the principal country of 
destination of exports of both zinc oxide and lithopone. Increased 
exports of zinc oxide to Canada and Asia were chiefly responsible for 
the larger shipments of this product. 


Zinc pigments and salis! exported from the United States, 1933-37, in short tons 


Zinc Litho- Total Zine Litho- Total 


Year 


oxide pone value oxide pone value 
1000 AAA 722 1, 186 $230, 024 || 1936..............-. 1, 330 2, 538 $419, 987 
1934... . .. 1, 155 2, 401 395, 189 || 1937. .............-.- 2, 953 2, 671 609, 954 
Lt e CTl s 1,140 2, 372 392, 368 


1 Zinc salts not separately recorded. 


Zinc oxide amd lithopone exported from the United States, by destinations, 1934-87, 
in, short tons 


Zinc oxide Lithopone 
Destination 
1934 1935 1936 1937 1934 1935 1936 1937 
Countries: 
Argentina._.....-----.---------- 36 35 55 48 33 74 35 63 
Canada-...---ore beeches 439 453 704 | 1,583 | 1,803 | 1,652 | 1,812 1,740 
Lë let eos ices ira sodes uas 87 115 80 207 185 198 186 258 
(Neu 2.212] 22:5 52 enda dua 12 15 13 111 1 2 3 1 
United Kingdom................ 68 56 80 29 104 138 199 199 
d CT A s 513 466 398 975 275 308 303 410 
1,155 | 1,140 | 1,330 | 2,953 | 2,401 | 2,372 | 2,538 2, 671 
Continents: 
North America.................- 788 724 882 | 1,972 | 2,046 | 1,969 | 2,104 2, 184 
South America.................. 65 78 130 149 115 118 57 90 
o A 116 94 99 148 125 140 218 217 
ASA a ai s 63 132 52 467 6 16 25 24 
AMIO AAA HERES 13 Syd AA 3 
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(MINE REPORT) 
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SUMMARY OUTLINE 
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The total gross value of recovered gold, silver, copper, and lead 
from Alaska ores and gravels in 1937 was $26,652,698, an increase of 
17 percent over 1936. This advance can be attributed directly to 
better milling facilities at lode mines and the wider use of mechanical 
equipment in the recovery of placer gold and indirectly to continua- 
tion of the Government prices for gold and silver, as well as higher 
prices for the base metals. During 1937 shipping facilities were 
normal and not subject to labor strikes, as in 1936. 

All tonnage figures are short tons and “dry welght”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1933-87 


Year Gold ! Silver 2 Copper 3 Lead 3 Zine 3 


Per fine Per fine 


ounce ounce Per pound | Per pound | Per pound 
RL EE $25. 56 $0. 350 $0. 064 $0. 037 $0. 042 
lr A A a mE 34. 95 4. 646 1- . 080 . 037 . 043 
A A E 35. 00 71875 083 040 044 
AA A E LR ELTE 35. 00 7745 092 046 050 
D d in a rs to Sukan sma as Susa 35. 00 7735 121 059 065 


1 1933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67 + 


($20.671835) per fine ounce. : e I 

3 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Y early average weighted Treasury buying price for newly mined silver. 

3 Er average weighted price of all grades of primary metal sold by producers. 

4 $0.64646464 


The following tables show the mine production of gold, silver, 
copper, and lead in Alaska in 1934-1937 and 1880-1937 and the out- 
put of gold and silver in 1937, by type of operation. 
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Mine production of gold, silver, copper, and lead in Alaska, 1934-37, and total, 
1880-1937, in terms of recovered metals 
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Gold (lode and placer) Silver (lode and placer) 


Year Fi 
. ine 
Fine ounces Value ounces Value 
[x7 ts A eae eine Sale ee T 537, 281. 83 | $18,778, 000 168, 868 $109, 167 
1036 A E Ere 469, 495. 00 16, 432, 3 286, 848 206, 172 
10862 EE 540, 580.00 | 1 18, 920, 300 1 484, 306 1 375, 095 
1997. Z I e 627, 940. 00 21, 977, 900 494, 340 382, 372 
Se a PP ke Ener d 
1880-1937 EE 22, 358, 883.00 | 495, 575, 507 | 18, 498,560 | 13, 196, 492 
Copper Lead 

Year Z Total value 

Pounds Value Pounds Value 
EE tree EE 114, 000 $9, 120 $55, 241 | $18, 951, 528 
A e e AE 15, 500, 600 1, 286, 500 53,600 | 17,978, 597 
EE 137, 700,000 | 13,468, 400 86, 572 | 1 22, 850, 367 
¡A A A ee cose 34, 672, 000 4, 195, 312 97,114 | 26, 652, 698 
Lin LV EEN 2 671, 004 223, 641, 332 2,322, 127 | 734, 735, 458 


1 Revised figures. 
2 Short tons. 


Mine production of gold and silver in Alaska in 1937, by type of operation 


Gold Silver 
Mines š 
Material Total 
T of operation pr 
ype dicing | treated Fine Percent Fine Percent value 
ounces total ounces total 
Lode mines. ..................... 61 | 1 4,720, 202 | 234,349 37 | 427,245 86 | $8, 532, 689 
Floating connected-bucket 
dredees ----------------------- 2 41 |318, 645,072 | 255, 568 41 34, 958 7 8, 971, 920 
Placers (dragline-dry-land, hy- 
draulic, drift-mining, and sluic- 
Igi. A iere i e E 1, 136 (4) 138, 023 22 32, 137 7 4, 855, 663 


—_ H — a | —— || z rs o o, 


100 | 22,360,272 


1 Short tons of ore. : : 

2 In addition, there was a floating dredge that produced platinum only. 
* Cubic yards of gravel (average recovered per yard, $0.48). 

* Cubic yards of gravel; figures not available. 


Gold.—Gold, which constituted 82 percent of the total value of the 
gold, silver, copper, and lead produced in Alaska in 1937, increased 16 
percent over 1936. The output from lode mines showed the greatest 
rise (but only 21 percent over 1936) and placer mines, including all 
types of operations except the floating connected-bucket type, the 
second largest increase and a 60-percent advance over 1936; the out- 
put from floating bucket dredges decreased slightly (2 percent under 
1936). Thelarger production of the lode mines can be attributed to the 
increased number and capacity of small amalgamation and auxiliary 
concentration mills for recovering gold in the Cook Inlet and South- 
eastern regions. The slight decrease in the output of gold from the 
floating connected-bucket dredges was due to the seasonable fluctua- 
tions that occur from year to year. The total number of floating 
connected-bucket gold dredges increased from 38 in 1936 to 41 in 1937. 
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Silver.—The production of recoverable silver for 1937 increased 
10,034 fine ounces. Since silver is only a byproduct of gold and copper 
mining, this slight advance can be attributed only to the increased 
production of gold. No mines yield silver as their principal product. 

Copper.—The production of recoverable copper declined from 
37,700,000 pounds in 1936 to 34,672,000 pounds in 1937; the value of 
the production increased from $3,468,400 in 1936 to $4,195,312 in 
1937, owing to the higher average market price for refined copper. 
The bulk of the copper came from the copper mines operated by the 
Kennecott Copper Corporation at Kennecott, Alaska; the rest was 
recovered from the ores of lode mines in the Cook Inlet and South- 
eastern Alaska regions. 

Lead.—The recovered lead from Alaska ores, constituting less than 
one-half of 1 percent of the total value of the four metals for 1937, 
came almost entirely from lead concentrates produced by the Alaska 
Juneau Gold Mining Co. in the Southeastern Alaska region. The 
recovered lead in 1937 decreased 236,000 pounds in quantity but 
increased $10,542 in value over 1936. 


MARKETS AND METALLURGY 


There are no smelters or refineries in Alaska. Most of the gold 
produced in 1937 was in the form of bullion from placer and lode 
mines sent to the United States mints and assay offices. The bulk of 
the silver and all of the copper and lead production were recovered 
from high-grade ore and concentrates shipped to the Tacoma (Wash.) 
and Selby (Calif.) smelters. 

Much of the gold recovered by both placer and lode operators in 
Alaska is first sold to banks and bullion buyers in the larger Alaska 
centers or in Seattle (Wash.); the banks and buyers usually cast the 
bullion into suitable shipping sizes and send it to the Seattle Assay 
Office. The larger buyers of gold bullion are: The First National 
Bank of Fairbanks, Fairbanks; Miners and Merchants Bank of 
Alaska, Nome; Miners and Merchants Bank of Iditarod, Flat; and 
the Northern Commercial Co. and Seattle First National Bank, 
Seattle (Wash.). 

Since there are no smelters, refineries, or custom mills in Alaska, 
all of the bullion produced from Alaska lodes came from approxi- 
mately 49 amalgamation or amalgamation-concentration mills, rang- 
ing in size from 1 ton to 12,000 tons daily capacity, owned or leased 
by the producing companies and individuals. All mills are situated 
at or very close to the producing mines. Approximately two-thirds 
of all the copper produced in Alaska during 1937 was derived from 
concentrates made from copper and dry gold ores. "The bulk of the 
lead was obtained from the table-lead concentrates produced in the 
12,000-ton concentrating mill of the Alaska Juneau Gold Mining Co. 
at Juneau, Alaska. 

The United States Assay Office, Seattle, Wash., reports the fol- 
lowing receipts from Alaska in 1937. 
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Bullion of Alaskan origin deposited at United States Assay Office, Seattle, Wash., 
during year ended Dec. 31, 1937, in fine ounces 


District Gold Silver 
A A A E EM EI RE AN E IA 13, 088. 528 1, 542. 50 
Cook Iniel AAA A IA eR OL Le En ud 54, 209. 323 5, 364. 36 
CODDOr Rivel ERRAT 5, 778. 481 1, 999. 89 
TEE 6, 114. 873 1, 134, 91 
tte, 43, 511. 532 6, 742. 64 
Eddie) AAA eno he ee eae 1, 266. 709 79. 76 
KUSKO0K Wil) oo ee Sas eee bee ese sete ELO eot isa LEE 13, 740. 170 1, 449. 57 
A TEE 99, 787. 848 11, 063. 57 
Southeastern Alaska... EE 147, 515. 212 30, 143. 69 
Tanana tonus ies Roll eeu ne. Duc ca Ka iE a S EU ka 2: 194, 173. 361 30, 241. 23 
579, 186. 037 89, 762. 12 


1 Includes mainly Bonnifield, Fairbanks, Hot Springs, Kantishna, and Tolovana districts in the Yukon 


Basin region. 
REVIEW BY REGIONS 


Cook Inlet-Susitna region.— The Cook Inlet-Susitna region, com- 
prising the Prince William Sound, Valdez Creek, Willow Creek, and 
Yentna-Cache Creek districts, produced approximately 10 percent of 
the total value of the output of gold, silver, copper, and lead from 
lode mines in Alaska in 1937. "The largest producers in this region 
are the Willow Creek Mines, Inc., at Luckyshot; The Alaska-Pacific 
Mines, Inc. (which late in the year leased its properties to the Wasilla 
Mining Co.), the Fern Gold Leasing Co., and the Gold Cord Develop- 
ment Co., at Wasilla; and the Cliff Gold Mining Co., Inc., at Valdez. 

The Alaska-Pacific Mines, Inc., at Wasilla, in 1937, installed a 
new amalgamation-flotation mill at its Independence mine, bringing 
the total milling capacity to approximately 60 tons per day. During 
the year small tonnages of high-grade concentrates were shipped to the 
Tacoma smelter; bullion was shipped to the Seattle Assay Office. 

The Fern Gold Leasing Co. at Wasilla, producing gold and silver 
mainly from sulphide ore, made its record production in 1937. The 
milling facilities at the mine are small (approximately 20 tons per 
day), but the grade of the ore is sufficient to make, the company the 
third largest producer of lode gold in this region. Large reserves 
of ore have been developed during 1937 through its new tunnel. 'The 
Ruff and Tuff mine at Valdez was reported as having constructed a 
large mill and bunkhouse while proceeding with development and 
exploration throughout the winter of 1937. 

There were no floating connected-bucket gold dredges in the Cook 
Inlet-Susitna region;.production from several of the placer mines 
using hydraulic and dragline scraper equipment was notable. "The 
largest producer was Pat McDonald, Inc., operating & dragline and 
washing plant on Peters Creek near Petersville, Alaska. This com- 
pany enjoyed & very successful season and near the close of the year 
sold its property to Spokane Peters Creek, Inc. Among other leading 
producers from placer mines were Fred D. Bucke, of Denali, operating 
properties leased from John E. Carlson of Cantwell; the Dutch Creek 
Mining Co., operating a hydraulic placer on Dutch Creek; Ole Dahl, 
lessee of Murray and Harper from Talkeetna, operating a hydraulic 
plant on Nugget Creek; and Devault, Hamberg, & Glisha, operating a 
hydraulic plant on Pass Creek. The gravel handled by five of the 
large producers of placer gold using mechanieal equipment shows an 
average recoverable value of gold of $1.10 per cubic yard. 
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Copper River region.—The Chistochina, Nabesna, Nelchina, and 
Nizina districts are included in the Copper River region. The bulk of 
the metal production of this region was in the form of high-grade copper 
ore and copper concentrates, carrying silver, produced by the Kenne- 
cott Copper Corporation and Mother Lode Coalition Mines Co. from 
their Bonanza, Jumbo, Erie, and Mother Lode mines at Kennecott, 
Alaska. 'The 900- to 1,100-ton concentrating mill operated by the 
Kennecott Copper Corporation ran continuously, producing nearly 
all the copper concentrates made in Alaska during 1937. "The ore 
handled by this mill was similar to that shipped to smelters but of 
lower grade—copper-sulphide and copper-carbonate ore with a lime- 
stone gangue—mined at the company properties. These two mines 
produced, as a byproduct of their copper production, over half of 
the Alaska silver production for 1937. Some exploratory and develop- 
ment work was done in both the Mother Lode Coalition Mines Co. 
and the Kennecott Copper Corporation mines during 1937. Ex- 
cerpts from their annual reports, which follow, give à more detailed 
view of their 1937 operations and future. 

The Nineteenth Annual Report of the Mother Lode Coalition 
Mines Co. for the year ended December 31, 1937 (dated March 10, 
1938), says— 


Due to the active demand for copper at the beginning of the year operations 
at the mine were resumed on a full capacity basis. 

Recoverable copper content of ores and concentrates received at the Tacoma 
Smelter during the year amounted to 21,170,665 pounds. There were realized 
from sales of metals a gross amount of $3,322,522.86. The net income of the 
company, after the addition of miscellaneous income and the deduction of all 
costs ineluding taxes but before depletion, amounted to $1,530,555.69. 

You were advised in the last annual report that all indications pointed to the 
life of the mine being extremely limited and that after the extraction of the small 
tonnage still remaining it was obvious that the mine would have to be abandoned. 
This advice was confirmed in semiannual statement made to shareholders Septem- 
ber 8, 1937. Nothing has occurred at the property since then to alter the situation 
or to change this conclusion. 

A calculation of the ore reserves as at January 1, 1938 shows that there was an 
estimated 11,400 tons of ore remaining in the mine containing 1,600 tons of 
copper. In addition there had been produced and were awaiting shipment to the 
smelter 700 tons of ore and concentrates containing 350 tons of copper. It is 
expected that from these ores and concentrates about 1,550 tons of copper will be 
derived, after allowing for possible unrecoverable ores and for concentration and 
smelting losses. In addition to the above there were on hand and in process, 
unsold, at the smelter, 4,390 tons of copper. Therefore, the total quantity of 
copper still to be sold after January 1, 1938 should amount to about 5,900 tons. 
Barring unforeseen interruptions in operations, all the remaining tonnage of ore 
in the mine should be extracted by the early summer of this year, after which the 
mine will have to be abandoned. 


The Twenty-third Annual Report of the Kennecott Copper Cor- 
poration for the year ended December 31, 1937 (dated March 18, 1938) 
makes the following comment on its Alaska property: 

The Alaska property was in operation throughout the year. Development 
work failed to disclose any new ore possibilities and therefore it is now expected 
to discontinue all operations at Kennecott in the latter part of 1938 upon comple- 
tion of the mining of the remaining tonnage of ore. ith only & small copper 
production and mounting costs, cessation of these operations will not be a serious 
matter to your Corporation. 

The Nabesna Mining Corporation, with main offices at Chitina, 
Alaska, operating in the Nabesna district, produced the bulk of the 
district's lode gold in copper concentrates shipped to Tacoma and 
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bullion shipped to the Seattle Assay Office. The Eighth Annual 
Report of the Nabesna Mining Corporation for the year ended 
December 31, 1937, says— 


Mill operation time lost this year was for the usual general maintenance and 
repair work and for installation of new equipment. An additional month's 
operating time was lost on account of a strike situation on the railroad which 
made it impossible to get shipment of Diesel fuel oil as expected. Of the total 
284 operating days, 90 during the summer were given to milling and retreatment 
of stored cyaniding concentrates and tailings, mine ore being milled the rest of 
the time. 

Recovery made on the combined mine ore and tailings tonnage milled average 
68.33 percent. The recovery made milling mine ore was better than that made in 
milling the more refractory tailings. This recovery difference was, however, 
largely made up for by the cheaper cost per ton of the tailing retreatment. Mining 
and underground development work was kept going steadily.  Practically all the 
ore trammed to the mill was mined from the stopes of the 350 and 450 levels. 
An ore body near the end of the 450 level drift has been opened up and ore blocked 
out with stope raises for a vertical height of 160 feet, work continuing in ore. 
'This body of ore lies farther to the north, deeper in the mountain, than any ore 
heretofore developed in the mine. Vein widths average about four feet. Some 
exceptionally high-grade ore has been found in developing this vein ‘and the 
value is expected to average over $30.00 per ton. 

In extending further the Nugget Vein Tunnel additional ore of good milling 
grade value was found at a vertical depth of 150 feet below the surface outcroppings. 
A crosscut is being driven from the 250 foot mine level to develop"these ore bodies 
at an additional depth of over 200 feet. This crosscut when completed will make 
available the tram facilities of the intermediate tunnel for transporting ore mined 


to the mill. 
¡Historical summary of operations of Nabesna Mining Corporation, 1930-37 


Mill Under- | Dia 

Mill mond 

SM Milled | Recovered | Nerds | Ore milled | Becoy- | opera- |Eround | drin 

Sar (tons) | gross value gross value | Y (De tion work 

| per cent) (da (linear li 

ton YS) | eet) | “linear 

feet) 
2000 toe hen A ec eee tee A RPP VE, see e uu 150 I: 
A 1, 302 $60, 759. 53 | $90.00 | $117, 180. 00 50. 99 60 617 ten 
1099 EE 2, 022 131, 978. 54 83. 68 169, 200. 96 81. 67 86 412 |... 
1933... os 2,874 141, 649. 68 53. 54 153, 873. 96 81. 40 119 532 |__ 1.52 
¡e A AE 9, 955 244, 073. 69 32. 86 327,121.30 |. 74.60 170 1, 868 585 
1935.. 22222- ------- 16, 443 | 1 247, 259. 38 19. 52 320, 967. 36 77. 03 295 2, 232 1, 045 
1936.. .--------------- 11.653 | 1190, 513. 11 17.99 | 209, 637. 47 90.88 | 223.7 3, 203 1, 292 
EE ees sz 16, 117 198, 249. 04 18.00 | 290,145.97 | 268.33 284. 71 1, 980 695 
Total, 1930-37. ..... 60, 366 | 1, 214, 482. 97 26. 31 |1, 588, 127. 02 76. 47 |1, 238. 41 | 10,994 3, 617 


1 O of bullion from stacked middlings, as follows: 1935, $10,233.57; 1936, $15,934.70. 
2 Over-all. 


Development work by tunnels and raises was conducted by the 
Bremner Gold Mining Co.; its main office is at McCarthy. 

There were no floating connected-bucket gold-dredging operations 
in the Copper River region in 1937, but there were several placer 
operations, mostly hydraulic. The larger producers included the 
Nicolai Placer Mines, hydraulicking on Dan Creek near McCarthy; 
the Ahttel Mining Co., hydraulicking on Grubstake Creek near 
Gulkana; the Rex Creek Mining Co., operating on Rex Creek near 
McCarthy; John Long, operating on Copper Creek near McCarthy; 
Lou Anderson, drift-mining on an old channel bench on Rex Creek; 
and G. Franson, operating on Miller Gulch near Gakona. 

Kenai Peninsula region.—This region, comprising the Girdwood, 
Moose Pass, Hope, and Nuka Bay districts, made a creditable pro- 
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duction in 1937. The lode mines of this region produced over $80,000 
worth of gold and silver in 1937. Among the larger producers were 
the Nuka Alaska Mining Co. at Seward, the Crow Creek Gold Corpora- 
tion at Girdwood, the Crow Creek Mining Co. at Anchorage, and the 
Grant Lake Mining Co. at Moose Pass. There were no dredging 
operations in this region, but several small hydraulic, sluicing, and 
dragline operations made a production comparable to that of the 
lode mines. 

Kodiak Island region.— The mining activities on Kodiak Island 
were confined almost entirely to several small placer operations, 
washing the beach and river sands. 

Kuskokwim region.—The New York Alaska Gold Dredging Co., 
using two floating connected-bucket dredges on properties owned 
or controlled on upper Tuluksak River, Bear and California Creeks, 
produced most of the gold and silver output of the Kuskokwim region, 
which includes Goodnews Bay, Nixon Fork, and 'Tuluksak-Aniak 
districts. 

The newest and most spectacular development in this region was 
the erection and operation by the Goodnews Bay Mining Co., in the 
Goodnews Bay district, of a new pontoon-type floating bucket dredge 
for the recovery of platinum metals. The new dredge, financed by 
the Reconstruction Finance Corporation, was built in sections in 
California and shipped, erected, and put in operation during 1937. 
The dredge, which weighs 1,400 tons and measures 130 feet in length, 
60 feet in width, and 9% feet in depth, has a digging ladder 112 feet 
long and can excavate 50 feet under water level when depressed at 
45%, During the latter part of the open season in 1937 approximately 
160,000 cubic yards were handled. Previous to the beginning of 
dredge operation, platinum was recovered by hydraulicking and 
dragline. 

Operators using hydraulic, drift-mining, or sluicing methods were: 
Johnson & Gale, sluicing on Fox Creek in the Goodnews Bay district; 
Kvamme & Co., sluicing on Kwikluk River 80 miles southeast of 
Akiak; Bering Alaska Placers, Inc., operating 2 miles from the Nyac 
post office; E. M. Whalen, operating in Holmes Gulch in the Nixon 
Fork district; F. E. Bowman, hydraulicking on Portage Creek 
tributary of Lake Clark; and Martin & Smoot, sluicing and hydrau- 
licking on Tuluksak River near Nyac. 

Lode mines contributed a minor part of the total output of the 
Kuskokwim region. Among the larger producers was the Nixon Fork 
mine operated by Mespelt & Co. The gold and silver produced were 
in the form of bullion sent to the Seattle Assay Office, made from 
oxidized gold ore in the company 50-ton amalgamation stamp mill. 

Northwestern Alaska region.—The Northwestern Alaska region, 
covering the area of the Kobuk River Valley and comprising the 
Kiana and Shungnak districts, was not a large contributor to the total 
production for Alaska for 1937. "The mining in this region was con- 
fined almost entirely to the operation of small placer mines. 

Seward Peninsula region.—This region, covering all the area of the 
Seward Peninsula, was the second largest producer of gold and silver 
exclusively from floating dredge operations, of which 20 were in opera- 
tion during 1937. 

The average value in recoverable gold from nine of the large oper- 
ators of floating connected-bucket dredges was 44 cents per cubic 
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yard. The average length of the open or active dredging season was 
4 to 6 months, although prospecting and developing were carried on 
during most of the year. 

The three dredges and hydraulic plant operated by the United 
States Smelting, Refining & Mining Co. near Nome, Alaska, were the 
largest producers of gold bullion in this region during 1937. The 
three dredges were active a total of 510 dredge days during 1937, while 
prospecting, thawing, and development work were continuous through- 
out the whole year. 

The Arctic Circle Exploration Co., operating two floating con- 
nected-bucket dredges on Candle Creek in the Fairhaven district, 
handled 235,441 cubic yards of gravel averaging 76 cents recoverable 
gold value per cubic yard from June 15 to October 20, 1937. 

The Lee Bros. Dredging Co., operating a floating connected-bucket 
dredge on Solomon River in the Solomon district, operated from July 
18 to November 20, 1937. 

Other large producers of gold and silver in this region were the 
Alaska Sunset Mines Corporation, operating in the Nome district; 
the Council Dredging Co., operating in the Counc district; and the 
Fox Bar Dredging Co. and the Kougarok Consolidated Placers, 
operating in the Kougarok district. 

The average recoverable value in gold from five of the larger opera- 
tors, excluding floating connected-bucket dredges, in the Seward 
Peninsula region was 92 cents per cubic yard washed. Mechanical 
equipment, such as caterpillar-bulldozers, dredge scrapers, and 
hydraulic giants, was used for the most part in the recovery of gold 
from the placer operations other than the floating connected-bucket 
dredges. A comparatively dry season decreased the output from some 
parts of the region. 

Lode gold production played a very minor role in the total produc- 
tion of the region for 1937. 

Southeastern Alaska region.—Approximately 73 percent of the total 
lode gold production of Alaska in 1937 was produced from the lodes 
of the Southeastern Alaska region, which comprises Chichagof Island, 
Hyder, Juneau, Ketchikan, and Windham Bay districts. Operations 
in this region were continuous throughout the year. The bulk of this 
production came from the properties of the Alaska Juneau Gold Min- 
ing Co. The Twenty-third Annual Report of the Alaska Juneau Gold 
Mining Co. for the year ended December 31, 1937 (dated Feb. 28, 
1938), says— 

The gross recovery for the year 1937 slightly exceeded that of the preceding 
year, but increased maintenance costs, due to changes taking place in our milling 
and other practice, reduced the operating profit for the year to $2,621,375.30, 
before deductions. | 

This added expense for maintenance will, in the future, be a continuing cost due 
to the fact that our operations have ceased to be as simple as formerly; for ex- 
ample, instead of mining on but one level as was the practice some years ago, 
underground operations are now conducted over a vertical range of approximately 
3,000 feet by two miles in length, the power is now supplied by seven power plants 
instead of four several years back, and flotation equipment is being installed in 
the mill for recovering a higher percentage of gold from the mill feed. Further 
study is constantly being given to the matter of higher extraction as an offset to 
these additional plant maintenance and operating costs. | 

The principal development work in the mine was confined to the Perseverance 
ground where preparatory work was done in accordance with program and with 


results as expected, and to the deep levels of No. 53 winze. This latter work 
found areas of commercial ore but not sufficiently large for stoping. All the evi- 
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dence is that the main orebody below the 1,000-foot level will be found farther 
west than our present exploratory work extends. 

During the year, 682,990 tons of ore were mined from the Perseverance area, 
with an assay value somewhat higher than the average of the ore mined elsewhere. 
However, ore to be mined from this source in the future will approach a more 
SE grade when stoping extends over areas larger than those now being 
mined. 

Developing and preparing the Perseverance section for mining was conducted 
on an increased scale during the year. No. 470 stope, the first stope to be cut 
out in this section and which was put into production at the end of last year, 
produced 514,160 tons during the year 1937. Cutting out stope No. 160, which is 
the first stope east of the Icy Gulch Block, and having a total horizontal cutout 
area of 23,000 square feet, was completed in November of this year. This stope 
has eight grizzlies and should be a heavy producer during the year 1938. The 
Perseverance shaft was extended to the Alaska Juneau No. 4 level by raising 
from No. 4 level. Stations for a hoist, transformers, etc., were cut on No. 4 level 
and the hoist installed. No. 485 oreway was started and about half completed. 
This oreway is expected to handle a considerable amount of Perseverance caved 
rock from the old stopes and to give access to a block of ground that, owing to its 
proximity to the upper levels of the shaft, was not mined. Altogether, 14,378 
linear feet of development work, and 46,700 square feet of stope cutout were done 
in the Perseverance area during the year. 

The stations in No. 53 winze on Nos. 11, 12 and 13 levels were cut; crosscutting, 
drifting and diamond drilling were done on these levels to determine the location 
and value of the orebodies below No. 10 level. This work is still in progress. 

During the year, 581,200 pounds of powder were used in blasting powder drifts 
and 27,810 pounds were used in blasting long hole drill stations, making a total of 
609,010 pounds of primary breaking, or .14 pounds per ton trammed. The total 
powder consumption for mining was .40 pounds per ton trammed as against .31 
pounds in 1936, and .32 pounds in 1935. 

Mill.—The experimental work to recover values from the mill slimes, mentioned 
in last year's report, indicated that a small profit could be made by treating this 
material. Classifying cones and thickeners were installed in four sections of the 
mill to remove the slimes from the table feed and condition them for flotation. A 
flotation machine of large capacity was installed and operations are being con- 
ducted at a small profit. The flotation machine has a capacity greater than the 
four thickeners, and two more thickeners are now being installed to furnish feed 
for the flotation machine. As soon as the additional capacity required is de- 
termined, additional flotation equimpment will be installed, and a thickener 
installed in each section of the mill. 

An additional salt water pump of 4,000 G. P. M. capacity was installed to 
provide an additional supply of water for milling in the winter months and for 
tailings disposal. 

The fine tailings from the mill are accumulating in Gastineau Channel so that 
it will soon be necessary to elevate these tailings in order to dispose of them 
farther down Gastineau Channel. Accordingly a tailings pumping plant with 
six 10-inch Wilfley tailings pumps was installed during the year and put into 
operation in the month of December. 

Labor.—' There was an abundant supply of labor of all kinds throughout the 
year. The labor turnover during the year was very small. The six-day work 
week adopted in 1934 has been continuously in effect since that time. The average 
SIUE ene for the year was $6.42 and the over-all eost per man per day was 

.95. 

Power plants.—In addition to the regular work of up-keep at the several power 

pane and on the transmission lines, two new Pelton wheels were installed at 
almon Creek No. 2 plant, which increased the capacity of this plant by approxi- 

mately 20 per cent. Transformers of greater capacity were purchased for the 

central distributing plant in Juneau and are in process of installation. The 

transformers released by these larger transformers will be transferred to the 

aun at the portal of Gold Creek tunnel to take care of additional requirements 
ere. 

The old track between Sheep Creek tunnel portal and the Thane crushing plant 
was taken up and the rails laid in Sheep Creek tunnel to provide a means of trans- 
EIE material for necessary repairs to this tunnel. A power line to serve 

erseverance shaft and vicinity will be run direct from the Annex Creek line 


through Sheep Creek tunnel to the transformers at Perseverance Shaft Station: 


No. 4. The line and transformers will be of sufficient capacity to run a com- 
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pressor in the event the need for additional compressed air in this part of the 
mine requires its installation. 

In order to provide transportation for line supplies for the Annex Creek line, 
a wire rope tramway was installed from the Beach to Sheep Creek Basin, and a 
tramway already running up the mountain was relocated. 

The mill and tailings disposal, power plant and power line improvements, 
together with major maintenance items, made during the year required the 
expenditure of $200,000.00. 


Gold content of ore from Alaska Juneau mine, 1933-37, and total, 1893-1937 


Gold (ounce) 
Rock to mill from mine 


(tons) Recovery per ton | Losses per ton of 
Near fine-milled tailings Content 
of rock 
n 
. | Coarse _ | Ingalena E 
ENNEN tailings ou concen- | Fine | Coarse mill 
rejected trates 
pS o ta DX 2, 466,832 | 1,619,128 | 0. 0498 0.0116 | 0.0116 0. 0082 0. 0474 
1 A A 2, 387, 138 1, 915, 462 | .0503 .0034 | .0116 . 0082 . 0402 
dee 2,091,475 | 1,638,185 | .0533 .0035 | .0108 . 0078 . 0413 
A A , 462, 1,904,754 | .0544 . 0061 . 0089 . 0069 . 0422 
IUS ccoo cda 2, 251, 079 2, 191, 681 . 0594 . 0080 . 0116 . 0082 . 0441 
aE. ee Een o re o | ene 
Total and average, 1893-1937.| 35, 051, 990 | 30,401, 768 | .0518 .0121 | .0129 . 0090 . 0453 
Gold, silver, and lead recoveries from Alaska Juneau mine, 1893—1937 
Gold Silver Lead 
Total value 
Year NI gp vu eee rumen recovered 
Fine ounces Value Fine ounces| Value Pounds Value 
1893-1913__.._... 34, 239. 49| $707, 730. 15 (1) (1) (1) (1) $707, 730. 15 
1914-1932. .__._... ; . 916, 378. 46|$525, 103. 55| 21, 948, 311/$1, 312, 072. 91/32, 958, 127. 42 
1933...........- 5 a 109, 482. 71] 40, 488, 46| 2,299,777 90, 632. 19| 3, 960, 165. 46 
1934_____. š ; 86,458. 27| 53, 842. 93 1, 662. 894 63, 361. 73| 4, 582, 558. 97 
1935............- š 77,787. 17| 56, 265. 16 1, 455, 167 59, 061. 05| 4, 281, 110, 26 
1936. ..........- 149, 235. 23| 5, 223, 231. 16| 101, 590. 59| 78,794.94) 2,102, 504 98, 594. 68| 5, 400, 620. 78 
1904 dne 151,670. 64| 5,308, 471. 55| 120,691. 21| 91,528.49|  1,980,405| 116,414. 16| 5, 516, 414. 20 


— | —— MM a h ———sTr m | w | s= | r Á A Ó € 


846, 023. 53| 31,449, 148| 1, 740, 136. 72/57, 406, 727. 24 


1 Lost in tailings. 


The Hirst-Chichagof Mining Co., operating in the Chichagof district, 
was the second largest producer in this region during 1937. Other 
large producers of gold and silver in 1937 were the Chichagof Mining 
Co., at Chichagof; the Anaconda Mining Co., operating claims owned 
by Nelson & Tift of Ketchikan, Alaska; the Empire Gold Mining Co., 
at Juneau; and the Alaska Gold & Metals Co. at Ketchikan. 

The Alaska Gold & Metals Co. produced the bulk of the copper 
from this region in 1937 ; this company also was paid for the palladium 
content in its copper-gold-silver concentrates, produced by flotatión. 

There were no floating connected-bucket gold dredges operating in 
Southeastern Alaska region in 1937. The output of gold and silver 
from small placers was of minor importance in comparison with the 
total gold and silver production of this region. The small placers 
were scattered throughout the whole area. 

_ Yukon River Basin region.—The Yukon River Basin, comprising the 
Bonnifield, Chandalar, Chisana, Circle, Eagle, Fairbanks, Fort Gibbon, 
Fortymile, Hot Springs, Iditarod, Innoko, Kantishna, Koyukuk 
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Marshall, Rampart, Richardson, Ruby, and Tolovana districts, 1s 
geographically by far the largest area treated as a single unit and was 
the largest gold-producing region in Alaska in 1937. 

Although all the districts made some production in 1937, the Fair- 
banks, Fortymile, Hot Springs, Iditarod, Innoko, Koyukuk, Marshall, 
Ruby, and Tolovana contributed the bulk of the output, which was 
chiefly gold, with some silver. 

The greater part of the production in this region in 1937 came from 
the operation of 19 floating connected-bucket dredges. "The average 
value of the recoverable gold was 51 cents per yard of gravel washed. 
The average length of the open dredging season was 4 to 8 months, 
although prospecting and developing were practically continuous 
throughout the year. 

The United States Smelting, Refining & Mining Co., Fairbanks de- 
partment, operating five electrically-powered dredges (two 10-cubic 
foot and three 6-cubic foot dredges) in the Fairbanks district, was the 
largest producer of placer gold in the Territory during 1937. The 
dredges were active & total of 1,261 dredge days, beginning in the 
latter part of March. Prospecting, developing, and general repair 
work were carried on during the entire year; also, over 17,000,000 
cubic yards of waste were moved. Hydraulic and drift mining were 
carried on in connection with the dredging operations but the produc- 
tion from this source was relatively small. 

The Deadwood Mining Co., with placer property in the Fairbanks 
district, was active from April to October 21, 1937. Mechanical 
equipment consisted of two 4-cubic foot Diesel-powered floating con- 
nected-bucket dredges, two caterpillar-bulldozers, and one dragline 
(1%-cubic yard bucket) and portable washing plant. During 1937, 
350,000 cubic yards of gravel were handled, averaging 55 cents recov- 
erable gold per cubic yard. 

The Ganes Creek Dredging Co., active on Ganes Creek in the 
Innoko district, made a creditable production in 1937. On October 
8, 1937, the property and equipment were sold to the Holky Dredging 
Co., which operated the dredge to November 2, 1937. 

The Gold Placers, Inc., dredge on Coal Creek in the Circle district 
was active from June 12 to October 14, 1937. The floating connected- 
bucket gold dredge, powered by Diesel motors and equipped with 60 
4-cubic-foot buckets, handled over 300,000 cubic yards of gravel 
during its active season. 

The C. J. Berry Dredging Co., operated on Mammoth and Masta- 
don Creeks in the Circle district and used & steam-driven floating 
connected-bucket gold dredge with 58 3-cubic-foot buckets. Hydrau- 
lic mining was used in connection with the dredging operations. 

The North American Dredging Co., using a floating connected- 
bucket dredge with 60 3%-cubic-foot buckets on its properties in the 
Iditarod district, the North American Mines, Inc., operating a float- 
ing connected-bucket dredge with 70 4-cubic-foot buckets in the 
Forty-mile district, and Felder and Gale, operating a floating con- 
nected-bucket dredge with 27 2%-cubic-foot buckets in the Innoko 
district, handled over 588,000 cubic yards of gravel during 1937. 

Other operators that made a notable showing in 1937 using float- 
ing connected-bucket dredges were: Alluvial Gold, Inc., with its 
main office at Fairbanks; Riley Investment Co., operating in the 
Iditarod district; Walkers Fork Gold Corporation and Alaska Gold 
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Dredging Co., active in the Forty-mile district; and Savage and 
Matheson (50 2-cubic-foot buckets); and Waino F. Puntilla, in the 
Innoko district. 

The smaller placer mines, including drift-mining, hydraulicking, 
and sluicing, and those using draglines, caterpillar-bulldozers, and 
portable washing plants in connection with these operations, produced 
over $1,000,000 worth of gold in 1937. The number of active placer 
operations was the largest of any region in the Territory. Among the 
larger producers of gold bullion in this region in 1937 were Olson & Co., 
operating a dragline and portable washing plant on Happy Creek 
in the Iditarod district; Hitt & Co., operating a dragline, caterpillar- 
bulldozer, and hydraulic plant on Flat Creek in the Marshall district; 
the Wolf Creek Mining Co., operating a dragline and caterpillar- 
bulldozer in connection with sluicing on Wolf Creek, a tributary of 
Cleary Creek near Fairbanks; Peter Miscovich, operating caterpillar- 
bulldozers in connection with a gravel elevator and washing plant on 
Otter Creek in the Iditarod district; and Antone A. Zimmerman, 
operating a hydraulic plant on Sourdough Creek in the Fairbanks 
district. The average value of gold and silver recovered per yard 
from four of the larger operations was 63 cents per cubic yard handled. 

The production from lode mining, confined chiefly to the Fairbanks 
district, was over $500,000 during 1937. The bulk of the gold and 
silver produced was in the form of gold bullion sent to local buyers, 
the Seattle Assay Office, and the San Francisco Mint. Some dry 
gold concentrates were shipped to the Tacoma smelter in Tacoma, 


ash. 

The Cleary Hill Mines Co. of Fairbanks; C. M. Hawkins of Fair- 
banks, operating the Spaulding mine; the Hi Yu Mining Co. of Mee- 
han, operating the Hi Yu mine; the Mohawk Mining Co. of Fairbanks; 
and E. F. Schrieber of Fairbanks, operating the McCarty mine, were 
among the leading lode producers. 
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The value of the metal production of Arizona in 1937 (approximately 
$89,722,500) increased nearly 55 percent over 1936, due to resumption 
of operations at Ray and to increases in output of copper ore from 
Globe, Ajo, Bisbee, and Jerome and zinc-lead ore from Chloride. 
Large increases were made in the output of each of the five metals; 
production was stimulated by advances in the average prices of cop- 
per, lead, and zinc. The output of both gold and silver from mines in 
Arizona in 1937 was the largest annual output ever recorded, and the 
copper production (568,500,000 pounds) was the largest since 1930. 
Arizona retained its place as the leading copper producer of the United 
States and increased its total ore output about 51 percent over 1936. 

Three mines of the Phelps Dodge Corporation (Copper Queen at 
Bisbee, United Verde at Jerome, and New Cornelia at Ajo) produced 
approximately 45 percent of the gold output of the State in 1937, 57 
percent of the silver, and nearly half of the copper. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1933-87 


Year Gold ! Silver 1 Copper 3 Lead 3 Zinc 3 


Per fine Per fine 


ounce ounce Per pound | Per pound | Per pound 
1088 td oe E N E A ud ee $25. 56 . 350 $0. 064 $0. 037 $0. 042 
A O LAE cd ss 34. 95 4. 6464- . 080 . 037 . 043 
E eerste si dana daa is 35. 00 . 71875 . 083 . 040 . 044 
A IA 35. 00 . 4145 . 092 . 046 . 050 
J9)72> ER: 35. 00 . 7735 . 121 . 059 . 065 


1 1933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+- 
($20.671835) per fine ounce. 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Yearly average weighted Treasury buying price for newly mined silver. 

: Myth balada weighted price of all grades of primary metal sold by producers. 


1 Figures for 1937 are preliminary; detailed data with final revisions will be released later. 
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The peak year for value of metal production in Arizona was 1917, 
when the output was valued at more than $209,000,000. The value 
of the output fell to $10,308,000 in 1933 but recovered to nearly 
$90,000,000 in 1937. 


Mine production of gold, silver, copper, lead, and zinc in Arizona, 1933-37, and total, 
1860-1937, in terms of recovered metals 


ALDER Drogue: Gold (lode and placer) | Silver (lode and placer) 
g 
Ore (short 
Lode | Placer Fine ounces Value |Fine ounces| Value 

1933 AAA 399 179 995, 728 79, 992. 61 044, 611 | 2,390, 363 $836, 627 
¡A 747 867 3, 270, 242 167,024.12 | 5,837,493 | 4,448, 474 2, 875,781 
19035 sorna 904 | 1,197 6, 770, 050 241, 754.60 | 8,461,411 | 6,601, 280 4, 744, 670 
1036 A 7 87 13, 819, 838 322, 408. 20 | 11, 284,287 | 8,386, 043 6, 494, 990 
AAA (2) (2) 20, 850, 000 338, 500.00 | 11,847,500 | 9,000, 000 6, 961, 500 


| = S —— rr 
1860-1987 ! 3... ....---]--------|-------- (9 8, 948, 400. 00 |200, 689, 155 |238, 388, 854 | 179, 045, 718 


Year — — O Pc —|,. 1Üx ——  — Ə x>x  — v -—OQÜ —" n —— | Total value 
Pounds Value Pounds Value Pounds Value 

1933 ......... 114, 041, 781 $7,298,074 | 3,442, 540 $127, 374 11, 024 $463 | $10, 307, 749 

1934...........- 178, 082, 213 14, 246,577 | 6, 877; 216 254, 457 | 1,810, 279 77,842 | 23,292, 150 

1935......-.-.-- 278, 029, 289 23, 076, 431 | 15, 560, 100 622, 644 6, 673, 932 293, 653 37, 198, 809 

1096 422, 550, 000 38, 874, 600 | 21,376, 000 983,296 | 7,178,000 | 358,900 | 57,996,073 

10371. 2222 568, 500, 000 68, 788, 500 | 25,000,000 | 1,475,000 | 10,000,000 | 650,000 | 89, 722, 500 


1860-193713... | 58,362,179 12, 603, 841, 526 š 231, 954 | 27, 422, 540 š 81,803 |13,461,927 |3,024,460,866 


1 1937 subject to revision. 

2 Figures not yet available. 

3 Output for years prior to 1903 compiled by Chas. W. Henderson, supervising engineer, field offices, 
Denver, Colo. From 1903 (when first annual canvass of mine production was made) to 1937, inclusive, the 
output was as follows: Gold, 6,591,805.11 ounces, valued at $151,974,022; silver, 171,301,168 ounces, $116,985,- 
839; copper, 7,748,574 short tons, $2,433,149,398; lead, 212,186 short tons, $25,717,397; zinc, 81,803 short tons, 
$13,461,927; total value, $2,741,288,583. 

* Figures not available. 

5 Short tons. 


Gold and silver produced at placer mines in Arizona, 1935-37, in fine ounces, in 
terms of recovered metals 


ioi j Dragline floating 
Sluicing Dry-land dredges ! dredges Total 
Year 
Gold Silver Gold Silver Gold Silver Gold Silver 

[x EE 3, 071. 45 424 257. 73 18 1, 200. 94 161 5, 130. 12 603 
lr ellc luus 4, 066. 45 669 431. 81 33 2, 484. 00 336 6, 082. 26 1, 038 
Dr A 2, 561. 47 494 |..........]---.---- 2, 595. 53 338 5, 157.00 832 
pisi Aoc A 2, 083. 69 286 465. 51 01 3, 938. 40 543 6, 487. 60 890 
eege (3) (3) (3) (3) (3) (3) 5, 000. 00 (3) 

1 Dragline and power-shovel excavators with sluices or special amalgamators. 

2 Subject to revision. 

3 Figures not yet available. 


Gold.—The output of recoverable gold from mines in Arizona in- 
creased to about 338,500 fine ounces in 1937, of which lode mines 
yielded approximately 333,500 ounces and placers about 5,000 ounces; 
half of the total placer gold in 1937 was recovered by the floating 
dredge, equipped with dragline, on Lynx Creek in Yavapai County. 
Three copper mines of the Phelps Dodge Corporation—Copper 
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Queen, United Verde, and New Cornelia—produced 45 percent of the 
gold output of the State in 1937; next in order were the Gold Road, 
Tom Reed, Gold Standard, Tennessee-Schuylkill, Octave, Magma, 
Hillside, Eagle-Picher, and Mammoth-St. Anthony properties. In 
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FIGURE 1.—Value of mine production of gold, silver, and copper and total value of gold, silver, copper, lead, 
AD zincin Arizona, 1870-1937. The value of lead and zinc been less than $2,000,000 annually except in 
8 few years. 


1936, of the total gold from lode mines, 53 percent came from copper 
ore, 43 percent from dry and siliceous ore (chiefly gold ore), 3 percent 
from zinc-lead ore, and 1 percent from lead ore and lead-copper ore; 
and 47 percent was recovered from crude ore and old tailings smelted, 
34 percent from concentrates smelted, and 19 percent from bullion 
from gold and silver mills. 
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Silver.—The output of recoverable silver in Arizona increased to 
about 9,000,000 fine ounces in 1937, more than half of which was 
recovered from copper ore from the Copper Queen and United Verde 
mines of the Phelps Dodge Corporation; other large producers of silver 
were the Eagle-Picher, Magma, Ash Peak (Veta Mines, Inc.), New 
Cornelia, Denn, Tennessee-Schuylkill, Hillside, Tombstone, and Ari- 
zona Magma properties. In 1936 copper ore yielded 72 percent of the 
State output of silver; dry and siliceous ore, 18 percent; and zinc-lead 
ore, 8 percent. The largest increase in 1936 was made at the copper 
mines of the Phelps Dodge Corporation at Bisbee, Ajo, and Jerome. 

Copper.—The output of recoverable copper in Arizona in 1937 
increased to about 568,500,000 pounds, the largest recorded in any 
year since 1930 when the output was 576,190,607 pounds; the peak 
production (830,628,411 pounds) was in 1929 and the next largest 
(764,855,874 pounds) in 1918. The quantity in 1937 was 35 percent 
and the total value 77 percent greater than in 1936. 

The copper smelters at Douglas (annual capacity, 1,400,000 tons), 
Clarkdale (1,400,000 tons), Miami (486,000 tons), and Superior 
(250,000 tons) continued operations during 1937, and receipts of ore 
and concentrates were greatly increased. The copper smelter of the 
American Smelting € Refining Co. at Hayden (annual capacity, 
360,000 tons), which had been idle since 1933, resumed operations 1n 
March 1937; and the copper smelter of the Phelps Dodge Corporation 
at Clifton (240,000 tons) resumed operations in September. The 
smelter of the United Verde Extension Mining Co. at Clemenceau 
(capacity, 250,000 tons) was permanently closed in January 1937. 
The New Cornelia mine of the Phelps Dodge Corporation at Ajo 
was again the largest producer of copper in Arizona; it was followed 
by the Inspiration mine at Inspiration, Copper Queen mine at Bisbee, 
United Verde mine at Jerome, Miami mine at Miami, Nevada Con- 
solidated property at Ray, and Magma mine at Superior; and these 
seven properties produced approximately 525,000,000 pounds, or 
92 percent of the State total. Other large producers of copper were 
the Morenci branch of the Phelps Dodge Corporation (from leaching 
operations), Denn, Arizona, Molybdenum, United Verde Extension, 
Bagdad, Christmas, Catalina Consolidated, and Swansea properties. 
The Nevada Consolidated Copper Corporation resumed operations 
in April 1937 at its mine and 12,000-ton concentration mill after hav- 
ing been idle 4 years, and the company was again a large producer of 
copper in Árizona. Operations were also resumed at the Christmas 
Copper mine near Winkelman in Gila County. 

The Globe (Inspiration-Miami) district was again the chief copper- 
producing district in Arizona, its output having increased from 111,- 
336,391 pounds in 1936 to approximately 177,000,000 pounds in 1937; 
the Ajo district with an increased production ranked second, followed 
in order by the Warren (Bisbee), Verde (Jerome), Mineral Creek 
(Ray), and Pioneer (Superior) districts. 

Lead.—The output of recoverable lead in Arizona increased to 
about 25,000,000 pounds in 1937, due chiefly to the large increase in 
output of zinc-lead ore from the 'Tennessee-Schuylkill property at 
Chloride, Mohave County. The Eagle-Picher Mining & Smelting 
Co. continued operations at its Montana mine at Ruby, andthemine 
was again the largest producer of lead in Arizona; it was followed by 
the Tennessee-Schuylkill, “79,” Shattuck, Trench (Gold Canyon 
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Mining Co.), Hillside, Mammoth-St. Anthony, New Year-Mohawk, 
Silver Bell (Sunbeam Gold Mining Co.), Tombstone, and Flux mines. 
In 1936 zinc-lead ore yielded nearly 50 percent of the total lead, lead 
ore 40 percent, and dry and siliceous ore most of the remainder; and 
there were increases over 1935 of 3,883,156 pounds in lead from lead 
ore, 942,358 pounds from zinc-lead ore, and 939,607 pounds from dry 
and siliceous ore. The large gain in production of lead in Arizona in 
1936 over 1935 was due chiefly to increase in shipments of lead ore 
from the “79” mine near Winkelman and the Shattuck-Denn mine at 
Bisbee and to the reopening of the Tennessee-Schuylkill zinc-lead 
mine at Chloride and the Trench and Flux lead-silver mines near 
Patagonia. 

Zinc.—The output of recoverable zinc in Arizona increased to 
about 10,000,000 pounds in 1937, nearly all of which was recovered 
by the milling of zinc-lead ore from three properties—Montana at 
Ruby, Tennessee-Schuylkill at Chloride, and “79” near Hayden 
Junction. The “79” Lead-Copper Co. completed the construction 
of a 60-ton concentration mill in April 1937 and shipped crude lead 
ore and lead concentrates to El Paso, Tex., and zinc concentrates to 
Amarillo, Tex. The 300-ton flotation-concentration mill of the Eagle- 
Picher Mining & Smelting Co. at Ruby and the 150-ton concentration 
mill of the Tennessee-Schuylkill Corporation at Chloride were operated 
continuously in 1937. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Arizona in 1936, by counties, 
an terms of recovered metals 


Mines producing Gold (lode and placer) Silver (lode and placer) 


County 
Lode Placer | Fine ounces Value Fine ounces Value 
O e 62 17 73,341.20 | $2, 566, 942 3,345,322 | $2, 590, 952 
(REM AO sO 61 9 1, 624. 00 56, 840 189, 334 146, 639 
Greenlee.............-...-..-- 4 10 182. 60 6, 391 3, 9 j 
Maricopa--------------------- 51 53 5, 471. 80 191, 513 16, 022 12, 409 
Mohave......-.-.------------- 120 16 64, 504. 00 2, 257, 640 298, 696 231, 340 
Pima...............----.---.-- 69 55 33, 951. 80 1, 188, 313 365, 543 283, 113 
Pina) __----2-22-2------------- 71 10 20, 839. 80 729, 393 909, 504 704, 411 
Santa Cruz........-.--------- 63 6 8, 269. 60 289, 436 750, 869 581, 548 
Yavapai_...------------------ 289 383 112, 087. 60 3, 923, 066 2, 502, 918 1, 938, 510 
Kékbe et St Se loess 57 228 2, 135. 80 a 753 3, 8 , 
847 787 | 322,408.20 | 11,284, 287 8, 386,043 | 6,494, 
Total, 1935.........--------.-- 904 1, 197 241, 754. 60 8, 461, 411 6, 601, 280 4, 744, 670 
Copper Lead Zinc 
County ———————————[————.————-| Total 
Pounds | Value | Pounds | Value | Pounds | Value | Value 
Cochise. .-------------- 79, 784, 424 | $7,340,167 | 3, 153, 804 | $145,075 |...........|.----.--.- $12, 643, 136 
tio I 111, 416, 326 | 10, 250, 302 | 3,180, 522 | 146,304 |...........|...-.-.-.-.- 10, 600, 085 
Greenlee. ..............- 12, 728 1, 171 1, 783 a MERE Wr 10, 708 
Maricopa.........-.-.- 117, 326 10, 794 91, 435 1,446 AA SS 162 
Mo A 181, 924 16, 737 1, 697, 761 78,097 | 1,047, 960 $52, 308 2, 636, 212 
Pima a up Ee eS ee 96, 055, 239 8, 837, 082 47, 174 2 L0 AS OA 10, 310, 678 
Lé et A e 33, 734, 435 3, 103, 568 992, 652 45.0602 AA AAA , 034 
Santa Cruz............. 52, 163 ,799 | 11,194,674 | 514,955 | 6,130,040 | 306,502 | 1,743, 240 
Yavapai..............- 100, 654, 174 9, 260, 184 1, 066, 869 49, 076 |...........]....-..-.- 15, 170, 836 
Yuma............ 41, 261 3, 746 9, 326 19 EA MERA 81, 982 
422, 550, 000 | 38,874,600 | 21,376,000 | 983,296 | 7,178,000 | 358,900 | 57, 996, 073 
Total, 1935..........-_- 278, 029, 289 | 23,076, 431 | 15, 566, 100 | 622,644 | 6,673,032 | 293,653 | 37, 198, 809 


718560—-38——-13 
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Gold and silver produced at lode mines in Arizona in 1936, by counties, in terms of 
recovered metals 


County Ore Gold Silver 


Short tons Fine ounces | Fine ounces 


COCHISO tc cuoc o cd cs , 302 73, 274. 00 3, 345, 313 
E11 EEN E E A RE AC ES e 5, 550, 671 1, 595. 20 189, 330 
E 0 A A O CE E 342 149. 80 3, 951 
E AAA A AN 109, 082 5, 307. 60 16, 000 
Re EE EE 265, 565 64, 018. 00 298, 634 
o AAA AA E A A ERA Ed 4, 903, 619 33, 791. 60 365, 521 
A O seen a az eT d 376, 572 20, 807. 80 909, 499 
Santa CHIZ E it aos 150, 911 8, 259. 60 750, 865 
BE AENA AA A A 1, 589, 843 107, 227. 60 2, 502, 235 
DE ao EE EE 10, 931 1, 489. 40 3, 805 

13, 819, 838 315, 920. 60 8, 385, 153 
TOAL 10i raso cp ss a cis a to aie 6, 770, 050 236, 597. 60 6, 600, 448 


Gold and silver produced at placer mines in Arizona in 1936, by counties, in fine 
ounces, in terms of recovered metals 


Dry-land Dragline floating 
Sluicing dredges 1 dredges Total 
County A AA 
Gold Silver Gold Silver Gold Silver Gold Silver 

Cochise....................- 58. 60 7 8. 60 a A GE ENER 07. 20 9 
A AO 28. 80 DI AA O A AS 28. 80 4 
Greenlee....................- 32. 80 LE AAA A ap rU 32. 80 5 
Maricopa...................- 164. 20 >” Jat O MENSUEL VE, ALIIS 104. 20 22 
EIERE eege 37.00 4 449. 00 58 A PAS 486. 00 62 
a A A 160. 20 22 AAA, A A PAS 160. 20 22 
lo 1 SES 32. 00 Y AMAN AAA AAA AA 32. 00 5 
Santa Cruz.................- 10. 00 Cp A ERIS. A MOORE 10. 00 4 
Yavapai-.. v eos eee EE IG 913. 69 139 7.91 1 | 3,938. 40 543 | 4,860. 00 683 
prr RERO OA 640. 40 EE ARAN aer drugs NISL SONS. A 640. 40 74 
2, 083. 69 286 465. 51 61 | 3,938. 40 543 | 6, 487. 60 890 

Total, 1935.................- 2, 561. 47 4804 E AA 2, 595. 53 338 | 5, 157.00 832 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 


MINING INDUSTRY 


Conditions continued to improve in Arizona in 1937 under the 
stimulus of increased metal prices. As a result, the value of the 
metal output increased to nearly $90,000,000, chiefly from the sale of 
copper. A notable increase was made in output of copper ore at 
Bisbee, Ajo, Globe-Miami, Ray, and Jerome and of siliceous gold ore 
and zinc-lead ore in Mohave County. The smelter at Hayden resumed 
operations in March to treat chiefly copper concentrates from the Ray 
mill; the copper smelter at Clifton was blown in during September to 
treat chiefly New Cornelia (Ajo) concentrates, and a small lead 
smelter was constructed in June at the Mammoth-St. Anthony prop- 
erty near Mammoth. The copper smelter of the United Verde Exten- 
sion Mining Co. was permanently closed in January 1937. In Sep- 
tember the Tong idie Morenci branch of the Phelps Dodge Corporation 
employed 700 men at the mine and mill at Morenci and at the smelter 
at Clifton. The work of removing surface material from the top of 
the Clay ore body was started, and the old mill at Morenci was re- 
modeled to test and treat the ore. Arizona has seven large copper- 
producing districts and the yearly output of copper ore averages 
about 93 percent of the total ore output of the State. 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN ARIZONA 185 


ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore sold or treated in Árizona tn 1936, with content in terms of recovered metals 


Mines 
Source pro- Ore Gold Silver Copper Lead Zinc 
ducing 
Short Fine Fine 
tons ounces ounces Pounds Pounds | Pounds 
Dry and siliceous gold ore..... 546 652, 914|120, 025. 29 402, 432 1, 343, 788) 1,419, NL... e 
Dry and siliceous gold-sil ver ore. 36|  111,879| 15,831.46} 583,382 556, 599 863, 825|....-...... 
Dry and siliceous silver ore.... 96 44, 548 455.65| | 507,884 197, 247 45, 062|.......... 
(1) 809, 341/136, 312. 40| 1, 493, 698| 2,097,634) 2,328, 392|.......... 
Copper ore.................... 95112, 829, 8731166, 258. 99| 6, 000, 75012 419,768, 455 19, 969| .......... 
Lead AAA 95 25, 933|; 2,502.46| 217,468 145,910} | 8,557,202] .......... 
Lead-copper ore............... 4 228 18. 86 3, 872 16, 522 67,041]... ess 
Zinc-Jead ore. ................. 3|  154,463| 10,827.89| 669, 365 521, 479| 10, 403, 396| 7, 178, 000 
(1) 113,010, 497179, 608. 20| 6, 891, 455|? 420,452, 366| 19, 047, 608| 7, 178, 000 
Total, lode mines....... 1 847/13, 819, 838/315, 920. 60| 8, 385, 153|3 422,550, 000| 21, 376, 000| 7, 178, 000 
Total, placers...............-- v1. 7 NEE 6, 487. 60 A A id 
1, 634/13, 819, 838/322, 408. 20| 8, 386, 043|* 422,550, 000| 21, 376, 000} 7, 178, 000 
Total, 1930030 2, 101| 6, 770, 050/241, 754. 60| 6, 601, 28012 278,029, 289| 15, 566, 100] 6, 673, 932 


1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
2 Includes copper recovered from precipitates, as follows: 1936, 1,268,050 pounds; 1935, 1,860,010 pounds. 


Ore sold or treated in Arizona in 1936, by classes and counties, with content in terms 
of recovered metals 


DRY AND SILICEOUS GOLD ORE 


County Ore Gold Silver Copper Lead Zinc 
Short tons | Fine ounces| Fine ounces Pounds Pounds Pounds 

Cochise....................- 55, 006 9, 741. 81 119, 020 847, 857 2,205 AAA 
Glace dice EU 483 294. 50 565 BOS. AA A 
Greenlee...................- 115 19. 68 2 179 AO An 
Maricopa...............-... 108, 516 5, 242. 57 12, 613 89, 938 209 |. ÓN 
Mohave..........-........- 228,849 | 58,233.95 92, 929 3,013 10, 665 |...........- 
ee TEE 1, 144 720. 60 2, 281 5,208 | 674 |..........-. 
Pina eoroucosised ad asdeubea 81, 791 11, 922. 20 24, 385 62, 282 925, 000 |...........- 
Santa Cruz................- 536 340. 61 1. 464 742 1,093 1... coss 
Yavapai.................... 166,276 | 32,186.48 147, 676 327, 568 478, 455 |...........- 
ag eege 10. 198 1, 322. 89 1, 277 2, 633 e Y s.s. s 

652, 914 | 120, 025. 29 402, 432 1, 343, 788 | 1,419,505 |..........-- 
Total, 1935............-.....- 492, 213 | 98, 864. 94 283, 091 467,939 | 1,101,143 |............ 


DRY AND SILICEOUS GOLD-SILVER ORE 


Cochise....... rca 9, 805 1, 980. 35 104, 357 32, 650 260. 000 |...........- 
Greenlee.................... 190 125. 72 3, 615 1, 149 1789.1... sg 
Mohave.................... 23, 023 2, 376. 98 143, 548 82, 45,297 E 
PING. coe oe Lael l 5.85 Lt EE, EE 
PHIS81:: ee 4, 301 559. 96 37, 299 DA 409 AMA PARA 
Santa Cruz.........-..—.... 210 132. 05 6 NI AI, Ee 
Yavapai..... . ac 74,297 | 10, 641. 88 287, 819 985, 147 526, 745 |............ 
YUlB8l.. i-es 1 8.67 + NR R  3703|............|......-.-..- 

111, 879 15, 831. 46 583, 382 556, 599 863, 825 |............ 


Total, 1935... soc 86,192 | 12, 543. 27 426, 818 275, 983 114,155 |... ese 2. 
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Ore sold or treated in Arizona in 1936, by classes and counties, with content 4n terms 
of recovered metals—Continued 


DRY AND SILICEOUS SILVER ORE 


County Ore Gold Silver Copper Lead Zinc 
Short tons | Fine ounces| Fine ounces Pounds Pounds Pounds 
Cochise..................... 4, 031 67. 89 20, 094 2, 125 17,936 A 
E A A 8, 42 61. 47 85, 524 108, 050 Loc . . . lana 
Mohave...................- 601 49. 41 18, 735 , 947 4,241 AAA 
PIS. e es D 17 3017 —— - 287 hazlo. ecce oe 
Ping A ec oe 15, 816 179. 80 197, 571 62, 858 3, 948 |...........- 
Santa Cruz................- 1, 440 18. 48 23, 7 7, 352 1,530. oi issues 
XB8V8D8I:. 2220222 14, 220 77.80 166, 875 11, 278 , 007 |.........-.- 
44, 548 455. 65 507, 884 197, 247 45, 062 |.......-.--- 
Total 1980. cai cuum 26, 239 858. 54 405, 685 144, 164 170, 487 |..........-- 
COPPER QRE 
Cochise..................... 783,990 | 59,686.68 | 3,026,605 | 178,872, 502 142078. AAA 
2 oo geese ATTEND 5, 532, 749 801. 14 65, 115 | 1111, 223, 724 |............]....----..-- 
Greenlee..................... 37 4. 40 114 IL 400 BEE, larisa 
Maricopa..................- 444 52. 05 2, 750 228 M AAA, MESES 
Mohave...................- 201 145. 46 1, 815 AAA A 
o lcu eode 4, 902, 248 | 33,007. 39 357, 602 96, 046, AN A 
Pinak AAA cs 274, 455 8, 132. 19 648, 422 44,049. 61d EE ut dia 
Santa Cruz. ................ 7.3 1, 031 2,826 |..........-- 
Yavapai... eck co cz 1,334,843 | 04,260.83 | 1,895,283 | 199,927,975 65 A 
YUMA ¿cotas dados ete 155. 48 2, SN AAA ENDE 
12, 829, 873 | 166, 258.99 | 6,000, 750 | 1 419, 768, 455 19,969 |...........- 
Total, 1098 ------ 6,011,755 | 112,783.79 | 4,545, 944 | 2 276, 469, 902 3,919 WEE 
LEAD ORE 
CGochise 2-22- --------- 9, 470 1, 797. 27 75, 237 29,290 | 2,855,585 l.-..--.--.-. 
EA AA 9, 016 438. 09 38, 126 80,184 | 3,180, 522 |...........- 
Maricopa..................-. 1 12. 98 637 1, 160 21, 106 EEN 
ohave... .. ss 106 37.31 1, 323 3 E d EEN 
A cec 178 55. 69 3, 496 1, 743 200071- A 
Pinal he nie 74 5. 02 705 1,171 »828 Y AAA 
Santa Cruz 6, 747 99. 13 93, 095 29, 721 | 2,309, 551 |.......-..... 
Yavapai...................- 207 54. 61 4, 582 , 43, 597 |...........- 
AUD os 13 2. 36 115 9,152: lianas 
25, 933 2, 502. 46 217, 468 145,910 | 8,557, 202 |............ 
Total, 1935.................- 16, 749 3, 295. 23 230, 971 140,645 | 4, 674,046 |..........-- 
LEAD-COPPERYORE 
Pi iie cz e ¿SL LU 20 1.27 1, 596 1, 600 2.000 I... p. 
PING) obo Ser er a a 135 8. 63 1,117 10, 102 84, 478 |...........- 
Santa Cruz. ................ 78 8. 96 1, 159 8 , 063 [amadas 
228 18. 86 3, 872 16, 522 67, 041 |...........- 
Total, 1935..............---.- 4 . 48 686 | | 922 |........-..- 
ZINC-LEAD ORE 
Mohave..................-- 12, 695 3, 174. 80 45, 284 25,635 | 1,553,785 1, 047, 960 
Santa Cruz...............-.- 141, 768 7, 653. 00 624, 081 405,844 | 8,849, 611 6, 130, 040 
154, 463 | 10, 827. 89 669, 365 521, 479 | 10, 403, 396 7, 178, 000 
Total, 1935............--...- 129, 772 8, 088. 64 669, 237 514, 489 | 9, 461, 038 6, 559, 869 


1 Includes copper recovered from precipitates, as follows: Cochise County, 530,000 pounds; Gila County, 
32,050 pounds; Yavapai County, 706,000 pounds. 
2 Includes 1,860,010 pounds of copper recovered from precipitates. 
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METALLURGIC INDUSTRY 


The increase (1936 over 1935) in ore concentrated, ore smelted, and 
ore treated at gold and silver mills was continued in 1937. Of the total 
ore and old tailings produced in 1936 in Arizona, 83 percent (11,341,965 
tons of ore and 110,760 tons of old tailings) was treated at concentra- 
tion plants; nearly 15 percent (2,057,561 tons of ore and 6,925 tons of 
old tailings) was smelted ; and 2 percent (278,128 tons of ore and 24,499 
tons of old tailings) was treated at gold and silver mills. No ore was 
treated by straight leaching, but much ore from the Miami district 
was treated by a combination of leaching and flotation-concentration. 


Mine production of metals in Arizona in 1936, by methods of recovery, in terms of 
recovered metals 


Method of recovery Mara Gold Silver Copper Lead Zinc 

Ore, old tailings, and concen- | Short tons | Fine ounces | Fine ounces Pounds Pounds Pounds 

trates amalgamated......... 68, 514 9, 715. 27 g: rg DR AM AN aa 
Ore, old tailings, concentrates, 

sands, and slimes cyanided. . 257,301 | 50, 224. 93 09 OSS A PA A 
Concentrates smelted......... 469,840 | 108, 497. 81 2, 487, 943 245, 263, 424 | 12, 428, 368 | 7, 178, 000 
Ore and old tailings smelted...| 2,064, 486 | 147, 482. 59 5, 794, 149 177, 286,576 | 8, 947,632 |.........- 
PIS COP S ood A 6, 487. 60 E ae E A AS AI 


Fs | eee | e EE | ee 


Ee 322, 408.20 | 8, 386,043 | 422,550,000 | 21,376,000 | 7, 178, 000 


Ore, old tailings, and concentrates treated by amalgamation; ore, old tailings, concen- 
trates, sands, and slimes treated by cyanidation; and gold and silver contained in 
bullion and precipitates in Arizona in 1936 


Material Gold in Silver in | Quicksilver) Sodium cy- 


Process treated bullion bullion | purchased | anide used 
Short tons | Fine ounces | Fine ounces| Pounds Pounds 
Amalgamation. _.........-.--..----------- 68, 514 9, 715. 27 3, 978 18,800 |...........- 
Ceenidation l.l... 257,301 | 50,224.93 99, 083 |...........- (2) 


1 Estimated. 
2 None reported, but 443,412 pounds aerobrand cyanide estimated. 


Of the total ore and old tailings (302,627 tons) treated at gold and 
silver mills in 1936, nearly 23 percent (68,064 tons of ore and 380 tons 
of old tailings) was treated at straight amalgamation plants or at 
combined amalgamation and concentration plants, and 77 percent 
(210,064 tons of ore and 24,119 tons of old tailings) was treated 
at straight cyanidation plants or at combined concentration and 
cyanidation mills. 

The following table summarizes data for operations at gold and 
silver mills in 1936. 


188 MINERALS YEARBOOK, 1938 


Mine production of metals from gold and silver mills (with or without concentration 
equipment) in Arizona in 1936, by counties, in terms of recovered metals 


Recovered in bullion 
Original ore and old 


tailings treated 
Amalgamation Cyanidation 
County 
Amalga- | Cyanida- | Gold | Silver | Gold | Silver 
Short tons | Short tons | Fine ounces | Fine ounces | Fine ounces | Fine ounces 
CGochise -------------- 109 5, 935 25. 94 1 141. 41 9, 785 
CA E AA 39. 80 IU AS renum er 
Maricopa....................- 3, 214 20, 500 400. 75 101 635. 83 1,370 
Moh8aVe- AAA 51, 037 174, 662 7, 687. 46 3,351 | 47, 887.16 86, 255 
EE, A 238. 22 NAAA A 
Pinel e E 138 ER 38. 07 E AI AAA 
Santa Cruz................... 16 100 31. 37 9 6. 00 6 
Yavapai..-------------------- 6, 449 30, 386 804. 05 259 1, 234. 53 1, 445 
XUDlü.-.ioulacercxukaenti cce 6, 937 2, 600 449. 61 132 320. 00 222 
68, 444 234, 183 9, 715. 27 3,978 | 50,224.93 
Total 1098 ---------- 31, 799 240, 111 3, 677. 74 1,223 | 46, 137. 98 102, 594 
Concentrates smelted and recovered metal 
County Concen- 
trates Gold Silver Copper Lead 
produce 
Short tons | Fine ounces | Fineounces| Pounds Pounds 
VMIODAWVO id eases , 926. ROO? AA cleus wos hoes 
TV AVEDA ZS cs heats eee ects 716 7, 801. 69 8, 120 13, 025 82, 500 
Bart: ss esses once desc) radial 30 89. 10 94 lA 
1, 013 9, 417. 46 9, 700 13, 572 82, 500 
NIC RL a 214 544. 14 741 651 1, 227 


Ore and old tailings treated at straight concentration plants in- 
creased from 4,815,612 tons in 1935 to 11,452,725 tons in 1936. 
Most of the increase was in copper ore (copper concentrates increased 
from 289,741 to 431,046 tons) and was due chiefly to the marked 
increase at the New Cornelia, Miami, and Inspiration properties. 
The output of dry and siliceous concentrates increased from 8,792 to 
11,270 tons and that of lead concentrates from 14,673 to 19,960 tons. 
The output of zinc concentrates, chiefly from Santa Cruz County, 
increased slightly to 7,564 tons. 

The following tables give the contents of ore and old tailings con- 
centrated in 1936, by classes and counties. 
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Mine production of metals from concentrating milla in Arizona in 1986, by counties, 
an terms of recovered metals 


Ore and old tailings Concentrates smelted and recovered metal 
treated 
County Con- 
Old cen- 
Ore tail- | trates Gold Silver Copper Lead Zinc 
ings pro- 
duced 
Short | Short Fine Fine 
Short tons tons tons ounces ounces Pounds Pounds Pounds 
Cochise. ....... 1,290 |.......- 75 26. 35 3, 275 20,233 |........-- 
Gila............ 5, 531, 775 |......-- 61, 686 725. 00 63, 900 | 111, 107, 821 |............].---.--..- 
Maricopa...... 6 | 80,760 1, 433 2, 284. 86 8, 478 00 711 EE EE 
Mohave........ 37,130 |........ 5, 660 5, 629. 07 178, 665 145, 214 1, 619, 944 | 1, 047, 960 
Pima........... 4, 902, 159 |........ 163, 862 | 33,013. 13 357,014 | 96,040, 000 032 WEE 
Pinal........... ,282 |.......- 97, 006 | 14, 971. 13 441,185 | 24,088,750 928, 243 |.........- 
Santa Cruz..... 141,782 |........ 16, 603 7, 659. 20 624, 127 496, 110 8, 850, 149 | 6,130,040 
Yavapai........ 421,091 | 30,000 |122, 478 | 34, 760. 61 799,256 | 13,297,199 25,093 |.......... 
uma.........- 450 |.......- 24 11. 00 1, 812 18, 772 174 E 
11, 341,965 |110, 760 |468, 827 | 99,080.35 | 2, 478, 243 | 245, 249, 852 | 12, 345, 868 | 7,178,000 
Total, 1935...... 4, 802, 812 | 12, 800 |320, 120 | 75,941. 11 | 1,988,971 | 132, 403, 655 | 10, 682, 428 | 6, 673, 932 


Gross metal content of Arizona concentrates produced in 1936, by classes of 


concentrates 
Concen- Gross metal content 
Class of concentrates trates 
produced Gold Silver Copper Lead Zine 
Short tons | Fine ounces| Fine ounces} Pounds Pounds | Pounds 
Dry and siliceous............- 11,270 | 18, 746. 36 371, 292 177, 061 157, 286 5, 778 
917 d anos noe 431,046 | 54,198.97 | 1, 249.796 | 259, 587, 331 10,007 ]1-.-....... 
A ee eer 19,960 | 34, 369. 88 776, 459 700, 846 | 12, 572, 513 | 1, 995, 927 
IAN al A A a cue 7, 564 1, 182. 60 90, 396 75, 9 604, 562 | 7, 972, 120 
469, 840 | 108, 497.81 | 2,487,943 | 260, 541, 201 | 13,345, 058 | 9, 973, 825 
Total, 1935.....22. 2222222225 320,334 | 76,485.25 | 1,989,712 | 130,427,930 | 11,482, 055 | 7, 415, 452 


Mine production of metals from Arizona TUE an 1936, in terms of recovered 
metals 


BY COUNTIES 


rere Gold Silver Copper Lead Zinc 

Short tons | Fine ounces| Fine ounces Pounds Pounds Pounds 
C'OCHhIS0 c L S 22222 aaa 75 26. 35 3, 806 275 20, 233 l.......... 
Gilani sac oC eae 61, 686 725. 00 63, 900 111, 107,821 |`... lcociscaoce 
Moaricopg 1, 433 2, 284. 86 8, 478 UV RD AA INAP 
Mobaee -------------- 5, 927 7,155. 74 180, 151 145, 214 | 1,619, 944 | 1, 047, 960 
ee TEE ESI 163, 862 | 33, 013. 13 357, 014 96, 040, 000 2082 RE 
Pinal acota uc es 97, 14, 971. 13 441, 185 24, 088, 750 928, 243 |.........- 
Santa Cruz.................-.- 16, 603 , 659. 20 624, 127 496, 110 | 8,850, 149 | 6, 130, 040 
Yavapai.....--------------0-- 123, 194 | 42, 562. 30 807, 376 13, 310, 224 , 007, 593 |.........- 
A A 100. 10 1, 14,319 | | ) 174|........-- 
469,840 | 108, 497.81 | 2,487,943 | 245, 263, 424 | 12,428,308 | 7,178, 000 
Total, 1935______.......... ---- 320, 334 | 76,485.25 | 1,989,712 | 132, 404, 306 | 10, 683, 655 | 6, 673, 932 


BY CLASSES OF CONCENTRATES 


Dry and siliceous............. 11,270 | 18,746. 36 371, 292 167, 823 121, 321 |.......... 
A AAA 431,046 | 54,198.97 | 1,249,796 | 244, 509, 092 6, 891 |---------- 
¡1 AA E EE oe 19,960 | 34, 369. 88 776, 459 537, 264 | 11, 753, 072 |.........- 
Een 7, 564 1, 182. 60 90, 396 49, 245 547, 084 | 7, 178, 000 


A | EES | GU) CEE | SS Re || SERED | Eee 


469, 840 | 108, 497.81 | 2,487,943 | 245, 263, 424 | 12, 428, 368 | 7, 178, 000 
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The quantity of ore shipped crude from mines in Arizona to smelters 
increased to 2,057,561 tons in 1936. More than 92 percent of it was 
copper ore, chiefly from the United Verde, Copper Queen, United 
Verde Extension, Magma, and Shattuck-Denn properties. The 
remainder was largely gold ore from the Holbrook and Shattuck-Denn 
properties at Bisbee. There were increases of 647,373 tons in crude 
copper ore, 50,098 tons in dry and siliceous ores (chiefly gold ore) 
smelted, and 9,187 tons in lead ore smelted. 

The following tables give the contents of crude ore and old tailings 
smelted in 1936, by classes and by counties. 


Gross metal content of Arizona crude ore and old tailings shipped to smelters in 1936, 
by classes of ore 


Ore and old tailings Gross metal content 


smelted 
Class of ore 
Ore Old tailings Gold Silver Copper Lead 
Short tons | Short tons | Fine ounces| Fine ounces Pounds Pounds 
Dry and siliceous............. 129, 592 5, 430 | 30, 594. 89 716, 727 1, 698, 110 470, 767 
Ao AAA 1, 901, 920 1,495 | 114,380.58 | 4,856, 584 | 1 187, 578, 583 32, 550 
Lerdo capa is daa 25,921 [:.2-2229 e 2, 488. 26 216, 966 198, 402 | 9, 086, 173 
Lead-copper.................. 228 | 2 Sl zÀ 18. 86 3, 872 20, 462 , 401 
2, 057, 561 6,925 | 147,482.59 | 5,794, 149 | 1 189, 495, 557 | 9, 663, 891 
Total, "DEER cco ____ 1, 350, 679 647 | 110, 206.63 | 4, 506,919 | 2 156, 582, 109 | 5, 344, 289 


1 Includes 1,313,651 pounds of copper in precipitates. 
i 2 "nc ha 1,888,901 pounds of copper in precipitates and 9,074,880 pounds in 331,202 tons of copper ore 
eached. 


Mine production of metals from Arizona crude ore and old tailings shipped to smelters 
in 1936, in terms of recovered metals 


BY COUNTIES 


Ore Old tailings Gold Silver Copper Lead 
Short tons | Short tons | Fine ounces| Fine ounces Pounds Pounds 

Cochise____.. cures de 853, 473 1,495 | 73,080.30 | 3,331,711 | 179,784, 149 | 3, 133, 571 
Glass mmus 16, 338 2, 475 830. 40 125, 420 1 308, 505 | 3, 180, 522 
Oreenlee -------------- 642 EE 149. 80 3, 951 12, 728 , 183 
Marieopg 4, 225 377 1, 986. 16 6, 051 56, 615 31, 435 
MOR SV AAA 2, 692 44 1, 287. 64 28, 877 35, 710 77, 817 
Piü A 999 |.........-.- 540. 25 8, 417 15, 239 45, 142 
Pinal: 2546 ogo dees. Dora cod 67, 647 2, 505 5, 798. 60 468, 299 9, 645, 685 64, 409 
Santa Crug 9,013 |...........- 563. 03 126, 723 56, 053 | 2,344, 525 
Ké ht EE 1, 101, 888 29 | 62,626.72 | 1,693,155 | 1 87, 343, 950 59, 276 
ATTEN 944 |___ 619. 69 1,545 26, 942 9, 152 

2, 057, 561 6,925 | 147, 482.59 | 5,794, 149 | 1 177, 286, 576 | 8, 947, 632 
Total, 1935: sa Se 1, 350, 679 647 | 110, 296.63 | 4,506, 919 | 2 145, 624, 983 | 4, 882, 445 


BY CLASSES OF ORE 


Dry and siliceous............. 129, 592 5,430 | 30,594.89 716, 727 1, 615, 126 312, 885 


(CODDOE--. u amu as 1, 901, 920 1,495 | 114,380.58 | 4,856, 584 | 1 175, 509, 093 19, 969 
¡A 2d: luec eee OR 25.821 eene 2, 488. 26 216, 966 145,835 | 8, 547, 737 
Lead-copper.................- 228 EEN 18. 86 3, 872 16, 522 67,041 

2, 057, 561 6, 925 | 147, 482. 59 5, 794, 149 | 1 177, 280, 576 | 8, 947, 632 


1 Includes copper recovered from precipitates, as follows: Cochise County, 530,000 pounds; Gila County, 
82,050 pounds; Yavapai County, 706,000 pounds. 

2 Includes 1,860,010 pounds of copper recovered from precipitates and 7,516,625 pounds from 331,202 tons 
of copper ore leached. 


191 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN ARIZONA 


org JO pue 38 $9300300J eog 


€80'8 E 9101 SSI sores?" QUT eN ON WK 0@ | MEE eege 7777" 19MOYUNS 
070 C. e 009 6 6 -7777*7*77"*| 09 '£8 OF ER UE * y Iv ke Witte pat “ozuq UBS 
ET as gg v 070777077 68} + p po LOL O8°2469 — | ^ "| 08 ¿69 L9S*T ON eieiei g8 | U ee surejunojq 19AIY MBS 
II 48 | 69€ Z SS. fe CIE A VII" 09 Gët $9 |— 1|" p' — qctopcmuPe TI X9vod SONId 
ii^ eeepc Div I d: EU NEN 55 LLE 0$ ON 08 "3 09 | AER O ba opa s AO pa bai, 
IN a e e cke dl ira iaa Oe. EE OPI MAR. ii EIE. bi AE A913/H 
It Janssen ------------ --=-|--------|---------- 0c Y O20: .. rete ët FEN Sires tee 19AIY 8d UIBÁ8ssBH 
Leet- O a ree C06 | OF WEE OF 08 e9 IN 08 "ES SEL Ir EM ose E & UHOAS[TE 
009'zz lv zer | 860 OI B9 Io IPS 00'209 ON 00 209 O ON o. EES 19919 SAB) 
üjQ.- OA tee ELA o A e O 09931 |. | 7777777 09 “ST sE >" 1| | AE *77*3001() dg 
sor or op ==> cep LT 192 ‘FE "ACE: v 809 ‘g OF `£ 00 T£ OF CIC 690 ‘Z 3 EE E (oH 31 
OL Mere 86S o. dq 267 Opt; | — | 770777 OF `€ 92. ele A EE Ae[spIeog 
ep ` A Eeler AA s: ji VS A ci Kee KEE 811 en3y 
:&31uno;) sdoo!Ig] 
ge Jensen selen ---1092 A [7 tele A A as J9ATH 09SI9UBJJ UB8 
JUL Jee 29 'I 833 ‘ZI £12 '€ g 892 ‘E 09 "951 03 “SZ OF ‘ISI 963 9 C ES ujejunojN 1eddog 
kei dee eut 00€ een Ir £89 OPSE ` E Op St RENNES eege Q^ UPS OPTIO PUTES E {vod ysy 
-AJUNOD əə[u99ID 
sU eese Sel ii 86 A da Gl 0*% AE 00 `£ or E G ie AE 1 JOU! 
Bg Ee ele. js A 3 MEA eene: or [rU EE: RENA ERE Uem Ww OAI 
DOLCE cod oce gg "n9 o OCI | [v OCT 09 PÄ 09 '9 00 '89 931 G MEE QUON OP DRE £9[[8A UIH 
092 “TOP '01|-777777777 22988 — | I6E'9€£“IIT| 168'091 | P L88 ‘OST | 00'690'T | 0323 08'9PO'l | 999 'IPG'O | ¿ LEE. GERE si ie ee el 
SzL'g601 Ion ---| 000380 € | £91 ‘64 901 '98 | O (up — 777007 OF “LLP 68% | p . eebe A , AQUUB E 
:&1unoQ BID 
EST, a 09 Z | AR DNI ELI OF ek. al ES oF ` o ESAE | E EEN .... T99S0Q9U] A, 
I6P'4££'£1 7777777777 FOE ‘LOE Z | PEO 'F89‘6L | SET LLL 6| 77777 QET ¿LT €] 09 902 ‘69 |; 7777 00:904'69 | 029 FS  |"""""""" Be src EE ER NA. 
669 , AS 601 gg lc 82g 008 |” eter 00'8 100 a ONE ee estonbin y, 
oso Z [Pesos 089 ‘ees Ce ‘0S PLL II [070707 PLL'IQU | 08 Ie6'6. [77-7777 08196 | ELL YI — [77777 E RON TE RT Raa s 9UOISQUIOQ, 
Ütü'] ^ Ale ed OI g 6 00 “99 02 up 08 '8 g L E NN ROOM EE UOjSIAG H 
og — [eese 8F8 99 DEE. O 902 ‘T 009 | UU UU (UK Po OA EE RR peed ai JAS 
"e A O a aa ane ia a g6l CTT G6I 09° 0 APSE 09 ` Seen O. ce i ee A UIsBg Jo_ONY 
ÓN el» ?20 908 _ | 90€ LT. (jeter 03 “LT ek s IA De elites ureyunoW eonqoeng 
i00. — pepe (ela aia y Ee. ARS 09 gt 18: NE UCA piri E NM. ERE: AS P10J118H 
2  |-—---- d a e ii De oT. less 02 I | oa | CARAS sure}unow ednpepenr) 
688 Z géie 193 *p ONT ssgeʻg [777777 88€ “£ Op "LES 097 00 “Ses 964 € 7 A ACA 5820q99 SKI 
Ger Keen 009 ‘9 qe 'c AGR ee 031 002 ON 08 “LE go [7 G GRAECE EIN ET 
g£ jv eg 8ZZ GP. . ee 6L} CA wee Ch |) NEN. DEA NS, ER O RO 9ru40JT[9() 
epunoq spunod spunod $20uno | $20umo | $22umo |ssduno auty| 92owno gang IULAT | $u0) 24049 :&1unooO asiyo 
Sud au 2tu1T IE | 
[8J0L | Joovjg | epo7 1890,L 192814 apo] Id | epo 
en 
o Surz peer 1eddo;) 910 ouer pus AjunoQ 
AVATIS PION sul 


-onpoid SIMM 


$1032uL pa42a0224 fo $1442] ur ‘S79LL;8Ip puo sorunos ñq *9g6] ut vuoziuy ui 9urz puo poa] '4addoo '42aps *pjoD fo uorpnpoud sur yr 


SLOIALSICA (NV SALLNDAOD A8 MITATA 


MINERALS YEARBOOK, 1938 


192 


O. CADA TAI 092 6 777716 

Ole, ‘feo ore se es £9I OC MERE U £g 

£09 EE xz Magos E CS io MEME 

Rod qu HL NL er eg "at. 

99p | ÓN go — [vvv eit. — Je SIT 

ggg € | es GK: 28 Lge er PCE 

"SEE Haylee cts eae ore ne ay g |” U GI 

e9 | IA 989 | U77777 OF. E OF. 

98g | UU OET F LEL “€ gp |` U 80» 3 

SOC GI |" a OS "| 213 1 189 | 77 189 

RER, ` EE £99 ‘$ E | 77 190 “I 

&g'ST Was 601 “El 823 “€ 198 T 6 898 'T 

H  , | 009 ‘T 69€ CARNE a n. 

£99 496 OT)" ££0 ‘OFO ‘96 | 696 ‘geg |77777777 686 “99€ 

0002 eee eee 968 ORT | 77777 026 ‘T 

PEE TOP | 096 ¿sO I| SZP'TS9 T | 698 ‘LOT g94 eo IC £94 “261 

WO SRL pe rn 96998 |77777777 969 ‘98 

neng Wanu u Jee IC 162 Z 

A ION 028 T 99 | HL. woe I, 

SI ÓN 609 Z Geo '6T gl |`” 812 “9 

866. pode O Mi e s gq |” U U U U Q 

(oo IT 009 ‘$ p CEN eI. [qp eT, 

eL | 919 “€ 0€9 “€ gq | UU ert “9 

Soot IT RR EE REA 89 g | ÓN 

BIO 0 [7 Velo eR Xd aptus coc AN eh E 

PES ST III dne 88 $ y8 

LN ee DET 031 7 IE ape TE 

Ech € Oe ee NM LEES Sog. lë | er. 

gs86 In 009 “£ $66 ‘OF gue | 777777 gp, “Ç 

eegT — O Wee MESS Lge e9 |” 77 GI 

Se "EE EE dal e a 

f ARE O 91€ 6 |” 6 

TOE, - 0 A DO Bl o pest Pe ee r eae Ue 

86€ “SEIS |77777777 000 ‘TT LIZ 39 L¥6 ‘6 6 826 ‘6 

epunoq epunoq epunoq sauno | sauno | $92umo 
SUI Sud QUA 
[BJ0.L | 1008[q | POT 
en[eA 
[890.1 ourz puo 19ddoo 


J19A [IS 


OFF |° 7 77777" OF `P 

08 Lt 08 II 

OFT Io" OP LT 

Op OG OP 9 

+: A 0c ` 

08 '£8 00 "02 08 “ET 
QUI geg 0871122 
1) — dee 08 “ET 

0 9 leo" 09 `q9€ 
0979 leo" 09 PO 

0C ‘SLE 00 29 0c 'S0€ 
DEE | jo (Gi , 
OZ ‘110 € Io" OC “TITO “ee 
02201 |o (Gent 
003829 |-- 00 ‘282 ‘S 
08 ‘20 gp |77777777 08 "370 ‘SP 
00°200‘9 |" 7777 00 `¿00 “9 
OPS — v 047 
IAS was 09 ‘OLE 
09 IN OF 0 
03681. |° 7777777 03 "681. 
Geng | ="""""""" OF "660 ‘Z 
OC ‘OS? 0C ‘OSPF 

OF |— deg "|o v 

09 47€ 08 “ez 08 Gg 
0O0* |— [^7 00 PI 

02 '89 00 `T 02 ‘99 
08 36 CE 08 'Z6 
0% | 7 **| 00 29 
OS yore 08 T 
OSS MRS (c € 

00 `ç -7*777***| 009 

OF "023 “€ OF "py 00 '9cc 'e 


sauno 2U4J| sauno |so9uno Iuta 


ULT 


[oL | seo 


PID 


epo'T 


8I 
Ect “06 F 


GK 
GBI ‘98 
869 ‘941 


ZI 
Gg ‘Lor 
SUO) 24048 


910 


-onpoid Sot 


—— See (og J9ATIS 
EE --"9s0 ujusg 


deeem se|sssessecesssssesuecssecescpajo[im 


Ge IqeqsO 


-----------2---2-2--2--2--2------ J9A99 M 


RO A E Tede[[8 A. 
rauca eine, "(pusp[yioq pus ol 

-19438 3urpn[our) oosjousig ueg 
KES ONERE vara 


EE U[8JUNOY SNL 
SERS Stee een oe NIS 8)0S9UUIJA 
SE (O9T—UUOJIJA) PIBUAÁBIA 
EE uiseg 9SOT 
iS poomuselp 
Geet T77777**-"uI$98g prop 
EES -7**pooAuo310Q0 
memes mU EEUU. SiAonqoureu(Q 


--------- ATB A 16D9O 


:&yunoo SABUOJA 


Cms -" "DƏIJIHILA, 
armamos --------------81Inque32ol AA 


-------------------- syxus, L, NUM 
T4424 amI mA 


'ponujuog—4}unop sdoo[iSIN 


otmen pus Ajunoy 


penumuo?-——5$,072t4 po4280094 fo suo] UL ‘81914ISIP pun sarunos fig ‘OSG us DUOZILY ur 9urz pun poa] 'uaddos ‘430148 *pjoD fo uowonpoad aut yr 


193 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN ARIZONA 


91GB} JO pue 38 $9J0UJ00] 998 


pg Je xl cepas Eo S dd E q |” -"" "| 00 ‘OT 0* |” EE geg E UUMpEEUTTPATM BBW 8I088 
mote | SE EE IP 777777] THS 09'1L Izzzzc" "TI 09 ‘TZ TST a Vix, TN ona RE 9A01D OUI 
168 ‘ZL "1 682 “el 168 106 “16 € 868 '16 99 "83 96 OS 09 4 SEQ ‘L T A Sr ES RC T777777-7777**300d 
OFI xac c abu MCA ICE i cisci uuu opa KE pilis capu NAE 00 * 00 p... ee ee ees E A ee yee eee E RENS -" 903810 X90 
op ‘6 verd AS E47 g — [777 WI: Don CT" "| 09 “892 CIC ves ga uero CA "20104 [BIEN 
C97 ‘O9T o E EFG GRO SOT 661 8T Y 261 ‘ST OF ‘SPL $ 00 ‘9€ OF "602 “€ 9er “El T OI ac A SEES! 
82€ "FEI IA ANNA uae ESO “1 189 188 A 08 ‘OIL ‘F DREES "TI 82 ta DECK 77777777*^73001)) XUAT 
£PI P Ge actu Sup E s. po WA 00411 — |77777 00 “211 0g. | J— qc 6 pce aoe frre acest SSP DUCA AT 
Tee “21 A da TOR TE 020 T 0 TIO I 00 ‘IL? 08 '09 0€ ‘OIF Le* ZZ 6 sees EE ---9nqung 
ggg 281. | 77777777 "7| 000 ‘FI 928 ‘IST 995 "Sé 6 LSP "re 09 S68 ‘Z 0€ ‘2S OF ‘Et8 Z 169 ‘0Z Ze gQ. | [599 T7-7--------*SduleÁSS89H 
0L ipit Moduli EE tO Ri Poda xi 2 "| 002 00 "d dico n x OS E He sr wm deng a ie 991) 9NUBIO 
168 '019 |77777777 "| 009 “932 088 "216 006 ‘20% | F 968 'z0Z | 09'082 ‘6 00 “91 09 ‘FOL ‘6 997 ‘I8 8 HE E AN MESS ----^*-93X0eJn^ 
609 |" oc rasis MO 998 Sé Pr 08 “SOT OF “SFI OF OS SI LL y AS Ee -*"ujseg 1eddoo 
0€e ‘SE roc E M ba 239 OI 914 T "Cl QIZI 0í*@8 Ir 08 “EP6 9*6 “I a E 4 EE Susa T777*-77*--739001)) ALILO 
0€6 ‘Z "Il 808 6 2% T7777*"| BS OF "92 08 + 09 ‘TZ 06 I Z e EE -=== A0910 9580 
06€ '2 DE POE SI eic | | U “| E13 OS Out ud d p 77] 06 out £92 maa (i RG ER eee Kë plying 
626 O eror RAD, eI | puse €I 08 “SZ -7*777*777*7| 08°93 99 A E AA T777-77**7XUV], ONG 
FOL ‘92 Sone es ts OLS LIL 39 088 TI 7777*7*7| 088 “TI 09 ‘FFE 09 E 00 Op $96 ‘Z (^ PI a b DH dE T7777*7*7**730903] FOV 
686 PME UA Ne 860 T IST 77777777] TST OF ` -777777777]O0OFP" 8 MEE es E EE ae 7"""SIIIH X?*Id 
GOL “LIE | 7777 77777| LTL 86€ 969 ‘ZF 256 Kei d 676 ‘88 v8 '809 '9 PP 19 OF “ZS ‘9 68€ et IP 9 Soe eer OAS so xoe[q 
PZI ‘LET -777*777**| 180 SS 8c2 “82 081 Eg SI 121 ‘EZ 08 “£86 “9 09 '68T 02 'F6 “9 LLG ‘Sg 99 61 e Een meee BT 3[g 
STI Shea ge tips) ree sora R6. . .— Jes Wou YS ud EE OPE oy 0 `£ f | UU Z vu A ------8114 en2y 
, I :Ájunog Judea XA 

ZT 9 "222222221 €T6 02 480 9 ZSI E T77777*"| C81 % 03 US ` UU OC OS EIS ` $ A SEES e E 1083131 

192 'T -777******| 280 ‘ST 93€ ZS ¿FS e £98 0014 | ||" - 77771 09 4 £9 cd d c do TT00TT00T0TT7777*"lI9D 
€€2 ‘ZI T77777**7| SLT ‘SOT OI 8 8 VIII" S08 ‘9 009 yr 00 `9 €r9 IAE Y MEME acil EN e 
296 “T Se 928 ‘Z ! €16 OT 68 — | U 628 Op g A ES OFS o | [7-7 Z AR O "77033eur[?d 
609 “ges T | OF0 ‘OST o Jee 'IG8 8 | ETF Jo I248'I£9 |+ | 298 189 | 08 981 S 00 ‘OT 08 "921 ‘8 CS ‘CFT 9 Te DIR NP PO Sa E pr oout[q 010 
S70 281.  |^^77777777| 189 '160'2 | 193 ‘8g cee ‘BOL | "^" Sege ‘sor | 09°86 — |^ U ===] 09 86 00€ 2. | "| OI ERC 777^ ASUSISH 

:A1uno?) ZNID ejueg 

eer lz EE erp 'I lt gedd CM [77 E s Rr cs A UU I e BE el 
SFE Ka acc EO SFE “€ OCH 89€ Z A 898 Z 08 '6 E ee a 08 '6 SEZ Sei e NEED Ee bid urez uno WN er[ppeg 
TLE ‘T PEA EE WE? SST 7777777| gel 00 ‘SE -77777*77"| 00 98 CIT Soe! 0 Wes gt moe specie ak OPISIOA TH 
096 '9 ULL 816 9 £09 Z 777777*"| e09 Z 08 "231 77*7*77777| 08 81 68 x dE T Wee DU ------ £osd iy 
678 I AE sod ids ghee tees ""| 053 € , 89 INVE ERA 89 00€? | |^ `] 00 EF 99 CORAL T Rad LN "TT" M00H poy 
€€2 090 f Se a M -77777--*7| 206 'SPP ZE | T9 KH? EN TOP ‘8Z8 0948611 |^ 77777 "71 09283 ‘IT 109 668 | U C or | UU MARE RA E UNS 1 199U01J 
eq š CR T HC DAC 19% TE , Ge T£ 0€ ` "LOS" g v PSU US 6 — d 71 1: 7 1-7 VeRO NC “PULIH [A O 
ICA Ko -"7777777*"| TOC 606 ITS €28 QI KRIS “GT 0€ ‘OIL ‘8 00 ‘CE 07 829 ‘8 ZZE ‘PL OT ER un HERE » 18H PIO 
91Z LÀ pco race 168 “91 THO 6 gie | |^ SIE 0c 46 EE -=i 0g 46 LES a K: ee CREER ou 2 MH EIUN 
960 f RR E OLE ‘TT 00S ‘+T PEL “T go SME PEL “T 0í* | UU U CU CC C 09 `£ SIG coe Ge ee nee ee CE 4991) [WI9GIJAI 
Ort VT dl AA WOR TOG ll. BS oce | [7777 “2751 0C “SE 99 etx Lr MEME CAR ROS e 110q 498 
08201 Ir" w wawawa BLOG 619 p “| 618 09 '18Z -777777777l 09 183 Crs uu QU REND uie A ea C t (sure, 

, -UnoJq uopnsiedng) spI9UDI[IOD 
g“ ck sre TZ RATA 2 © 08 '69 -7-----*'| 08:69 SeT M E, Ee pooAuoyjoo 
€99 k: -77777*7**| £08 I 008 T vil. AAA PIL 07 CR ee 0% "ES IST RCM ¿ AAA EE 9puBlp BSBO 
SZ  |"777""""""| 8Lp “pe 00S ‘S#Z ‘I | POT Q MGE VR +91 ‘9 09 “TIT 777777*777*| 09 "IIT col cerns y — dq nexum IH Jequng 
88 Horn ceu MSc IEEE M 69 AENA 39 00 T T7777777777| O0 I 8 ` mes d adc QU ee eng 318 


:£4UNOD [Bud 


'Serjunoo [BUI PUE BUTT q30q uj Ser J011ISIP (en PIO + 
‘SOUNA 18dBAB X PUB BAODLIBJAL YI0Q ur sei[ 19119SID OqotoIq. OF AA e 


'Senunoc sum X pue edoorregA q30q ut SON JO11ISTP UJIOMSTIA ¢ 
'Serjunoo [eurd PUB VUD u40q ur sei 19]385TD Jeeuold 1 


£20 ‘966 'Z9| 000 ‘BLT '4| 000 “94€ “TZ | 000 ‘OSS “Z| EFO '08£ ‘8! 068 


RO. — à eom mtem Mrs im EUR SC... oleo eroe pest eme pela ai 
a scum NE £ B. nouos ere 
OW ca er omes ue orem iren G Oi SSS 
Gët "ei ÓN 006 2€8 PT 696 “I OF 626 ‘T 
eco: CC Peat ZA osz 6  . [pee 6 
00 OD... 0 Aroa tele A (aaa 6 
eo ` e SE, A eege eet Gë el ZZ 
O MI l| SE uiui EE EE OF 6 Te 
r4 Op aa al ci cm SES g Q. ca 
O OO OA L£8 189 "1 189 
MA LIZ °P ee ee e DN ec 
O 291 OD UE 07€ ‘L 28 161 LIE 161 
O A A Eeler 
= A Ir? 000 ‘ZZ e84 zc oCh 
e £90 “I u eal oh y E MO: S SSES 
< 905 ʻI uper CO (GK TE ÓN TE 
E ZIL ‘Z odd 9c€ “T 92 ger | [| 777777 Gët 
GEZ “ES EE E 192 TI 90€ | ^777*77*| 908 
U2 IST ‘098 Ir "Cl 990 "Ge ¿I QI 9vg “OT 6 LES ‘OT 
> 002 ‘Z RE EEN M: S 6 6 
N OTZ “El A 192 ‘ST 000 '8 SEET 88€ “e 
m 60€ 4sg'er| TT TT TT CCC PA nv 00000077 ZGT ‘LST ‘66 | PLL 'I16'1| 777777" PLL IIe" 
Z sa (A oe m. CSI LOI “I Y €61 ‘T 
n L6'0g£ cr PLI ‘S ¿0? Igp '8ge Ir" GK 
=: A 7 SPE Tee L8S ZST ee] | UU eel 
666 Ir O p. DN v8 
98 € cc" 289 ‘IZ 68¿ “I k || w w 188 ‘Z 
230 “I$ Te a 000'1 Ire 1... [eese LL 
Sspuno JT $punod épunoq $92unoO SIMUNO TER 
ut] aur aut 
18270.L 192814 9po'rI 
pa ouz peo] Joddo;) 
I9A[IS 
vH 
O) 
und 


EST ‘ese 'e| 0c "80$ “z€ | 09 `¿8F ‘9 | 09 026 ‘STE | SES'6TS “ET | 282 IPS. EE eT BUOZIIV [820], 
001 porter 00 1I quero n. a = s AEN Detten ===“ UOO A. 
09 "PI 09'Pl | |^" "7| 77777777 ACE, MEE cx cna educa RI OST 
02 T OC 1... ip T a ee Dto Aer ern wy ee ere “Sxu8, L, deeug 
09 Ett OF 96€ 02 St 06% OTT MEN a esouio[qd 
0006 [---—- 00 '6 q | 777 EE EE A youv[d 
TAS OF CS 06 sd IT GER Leet 1938 M, MON 
09 “231 09 “EZ 00 SO oor pI J ieee suigjunojq susan 
09 “2241 00 '98 09 '06 988 Op GE pp anus ees zea 81 
00 '0p 00-00: MS O A ia pee TENE ids icy gun3g'I 
08 "896 00 € 08 'G0C LEE € SNE, O EE 8JOX 
00:001 — | 77777777 00 '0Z1 009 Uz" [- — al gun3J047 
0%*[ Ir 08 “ST A — j| I SSS SSO suhu USE syo my 
09 “€ 00 8. EE p" ol IS rer ee ne AE FAN 195583U'Y 
IS 00 '0Z2 gg | [| 7777 TUMOR... AA a s YIIOMSIAH 
00 Oé 00:008 | [777707777 Seer tare E EE A aac de ere eee is euio( 
0° poor 08 I€ cg O. eessen "cp. Lech ee eS AS "B39U910 
0869 |. [v 777777 "7| 0868 CP kg "DNR, CC *7--9e9uiro(T 91388) 

:A4uno A sumx 
09 'E8P"T II 09 SSF “T JIL" E EE "7" "e 098914 93TU A. 
OF '606'6 00 ‘FOI OF ‘S08 ‘6 FOL ‘bE oP ce idc iuc a TER S ac I9AS9 A. 
02 39 00 “LI OS ‘SF qq q SE su pis de os “--9A01H) MUMM 
00 ‘922 00 '9 00 “602 229 °T Z Me ee lexre A. 
0G 90$ $90 VTT OZ 'S0p'p9 | CIO IT | 777777 G d epo ""9P19A 
OS 49 OF “OT 08 '9p 89 T A A E 991) AÁ9MIN.L 
001 | [7vvv9- 00 ‘2 O 777 C. x EA EME do L IL 
0% Tr 08 € Be 0 uae Ce ee A T EMQUE 1031.L 
0808 | [7777 --=-] 08 92 NN E ZE, Ee e33ng qurnu, 
1) 9 — [vvv 08 “ST eh) .— ÓN Go ees yee ye eee xX9?oq Aunbg 
OF Oé 00 `? OF cC ££ I E. deu tsp -urg?uno JA 19418 
$22uno2Uu1]| $29umo |EIIUNO IULI | 8101 21048 'Penupg uo?) -—3uno;) Juavasyz 
UT 
[930], Joo9[d opor 199814 | 9DO'T 
910 jonnsrp pus Ayuno 
2u] 
prop 


-onpoJd soul 


panur uo) —s]072M po.280294 fO $142) UL '$211281p PUD Saumon ñq 'gg8I us DUOZILY Ut 2uiz pun ‘poa ‘saddos Laos 'pzob fo uorpnposd oui 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN ARIZONA 195 


In the following review by counties and mining districts only the 
more-important operations are mentioned. Many producing mines 
and several districts whose output was small, included in the foregoing 
tables, are omitted from this review. 


COCHISE COUNTY 


There was a decided increase in the metal output of Cochise County 
in 1937, due chiefly to increased output of copper ore and lead ore at 
Bisbee. The largest increase was in production of copper ore from 
the Copper Queen branch of the Phelps Dodge Corporation at Bisbee. 
There was also a large production of copper ore from the Denn mine 
and siliceous gold ore from the Shattuck mine. The copper smelter 
of the Phelps Dodge Corporation at Douglas was taxed to capacity 
(1,400,000 tons annually). 

A review of the districts in 1936 follows. 

Dos Cabezas district.—About 75 percent of the gold output of the 
Dos Cabezas district in 1936 came from the Gold Prince mine operated 
by EO The Dives property of the Consolidated Gold Mines Co. 
was idle. 

Tombstone district.— The total value of the metal output of the 
Tombstone district declined from $413,970 in 1935 to $271,580 in 1936. 
The output of ore from the Tombstone (Bunker Hill) group, the chief 
producer in the district, decreased from 18,847 to 11,600 tons. "The 
mine was operated all year by the Tombstone Development Co., and 
several thousand tons of gold-silver ore were milled in the company 
100-ton gravity and flotation concentrator; the resulting concentrates 
were treated in a 25-ton cyanide plant. In addition, several thousand 
tons of gold-silver ore and silver-lead ore were shipped to a smelter. 
The Toughnut mine, owned by the Tombstone Development Co., 
was operated under lease by the United States Smelting, Refining & 
Mining Co., and the company shipped approximately 1,800 tons of 
first-class silver-lead ore. The remainder of the district output was 
chiefly silver-lead ore from the Tombstone Extension and silver ore 
from the South Bonanza, Chance & Bonanza, and Side Wheel prop- 
erties. 

Warren district (Bisbee, Lowell, Warren, Don Luis).—The total value 
of the metal output of the Warren district was $12,337,491 in 1930 
compared with $9,248,429 in 1935, an increase of more than 33 percent. 
The Copper Queen branch of the Phelps Dodge Corporation was by far 
the most important producer in the district; the output of copper ore 
and the yield of gold, silver, copper, and lead were considerably larger 
than in 1935. The entire output was crude ore of smelting grade and 
copper precipitates. The company operated its mines at Bisbee and 
smelter at Douglas continuously; 1t was again the largest producer of 
gold and silver in the State and ranked third in copper. The Mc- 
Kenna lease on Phelps Dodge property was operated continuously, 
and the output (39,806 tons of siliceous gold ore containing consider- 
able silver and copper) was nearly double that in 1935. The Shattuck 
Denn Mining Corporation operated its Denn mine throughout the 
year and shipped 28,818 tons of copper ore; the Shattuck mine was 
operated by lessees, and the property became a large producer of 
gold and silver. 
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GILA COUNTY 


There was a marked increase in production in Gila County in 1937. 
Most of the output was copper ore from the Inspiration and Miami 
properties in the Globe-Miami district; each property produced more 
than 4,500,000 tons of ore. In the Banner district, the “79” Lead- 
Copper Co. produced a total of 14,000 tons of first-class lead ore and 
zinc-lead mill ore and recovered considerable lead, zinc, and silver; 
the Christmas mine produced 29,650 tons of low-grade copper ore. 

A review of the districts in 1936 follows. 

Banner district.—The value of the metal output of the Banner dis- 
trict increased to $193,728 in 1936 owing to increased output of lead 
ore from the “79” mine. The “79” Lead-Copper Co. operated the 
mine continuously, shipped nearly 9,000 tons of oxidized lead ore to a 
smelter, and late in the year began the construction of a 60-ton con- 
centration mill. 

Globe-Miami district—The Globe-Miami district was the largest 
copper-producing district in Arizona in 1936 due to the great increase 
in output of copper ore from the Inspiration and Miami properties. 
The Inspiration Consolidated Copper Co. resumed operations in 
September 1935 after having been idle since May 1932, and in 1936 
the company treated 2,602,365 dry tons of copper ore by leaching 
and flotation-concentration; the net production of copper was 59,- 
876,118 pounds—54,615,767 pounds from the main leaching plant, 
2,617,765 pounds from the slimes leaching plant, and 2,642,586 pounds 
from the concentrator. The Miami Copper Co. operated its mine 
and mill continuously in 1936, and the production of copper was 72 
percent greater than in 1935. According to the company's printed 
report for the year ended December 31, 1936, “1,140,447 tons of 
mixed oxide and sulphide ore containing 1.668 percent copper, of 
which 1.08 was oxide, and 1,763,758 tons of sulphide ore containing 
0.762 percent copper were treated by flotation-concentration and 
leaching. "The net yield of copper from the total ore was 51,235,209 
pounds compared with 29,739,007 pounds in 1935." 


GREENLEE COUNTY 


In 1937 Veta Mines, Inc., in the Ash Peak district produced 52,500 
tons of siliceous silver ore and became an important producer of silver. 
Most of the ore was treated in the new 200-ton flotation plant of the 
company. In the Copper Mountain district the Phelps Dodge Cor- 
poration not only resumed operations at the Clifton smelter but also 
recovered considerable copper from mine-water precipitates and began 
developing and testing the Clay ore body. 

A review of the districts in 1936 follows. 

Ash Peak district.—The old Ash Peak mine 11 miles west of Duncan 
was reopened in 1936 by Veta Mines, Inc., which did 1,400 feet of 
underground development and constructed & 200-ton flotation-con- 
centration plant and a power house. 

Copper Mountain district (Morenci, Metcalf, Clifton).—The output 
of ore and the production of gold and silver from the Copper Moun- 
tain district in 1936 were much less than in 1935 as the Stargo mine, 
a fairly large producer of gold and silver in 1935, was idle. The chief 
output of the district was gold-silver ore and copper ore from the 
Keating mine and gold ore from the New York-Arizona group. 
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MARICOPA COUNTY 


The chief output of Maricopa County in 1937 was gold recovered 
from old tailings at the Vulture property. The East Vulture Mining 
Co. treated 50,120 tons of old tailings by flotation, and Finlayson 
treated 21,000 tons by cyanidation. 

A review of the districts in 1936 follows. 

Big Horn district.—The gain in production in the Big Horn district 
in 1936 was due chiefly to shipments of lead ore and copper ore con- 
taining appreciable gold and silver from the old Belmont-McNeil 
property and to shipments of old tailings from the Belmont-McNeil 


ump. 

Cave Creek district—In 1936 the ore output of the Cave Creek dis- 
trict increased to 1,549 tons as a result of regular shipments of first- 
class gold ore from Maricopa Mines. 

Salt River Mountains (South Mountain) district.—The Ace Mining 
& Development Co. operated the Delta mine in 1936, but its output 
of gold decreased. Other important producers of gold were the Dark 
Horse and Golden Rod mines. 

Vulture district.—The total value of the metal output of the Vulture 
district in 1936 increased to $128,398, due to the increase in treatment 
of old tailings containing gold from the Vulture property. "The East 
Vulture Mining Co. treated 80,760 tons of old Vulture tailings by 
flotation-concentration and became the largest producer of gold in 
Maricopa County; Finlayson & Peach continued to operate their 
cyanidation plant on old Vulture tailings. 


MOHAVE COUNTY 


There was a marked increase in Mohave County in 1937 in produc- 
tion of siliceous gold ore from the San Francisco district and siliceous 
silver ore and zinc-lead ore from the Wallapai district. Most of the 
production came from the Gold Standard, Tom Reed, Gold Road, 
Pioneer, Vivian, and Tyro properties in the San Francisco district. 
Production of gold from the Gold Road mine increased greatly on 
account of continuous operation of the new 300-ton cyanide mill of 
the United States Smelting, Refining & Mining Co. Production in the 
Wallapai district increased as a result of the treatment of zinc-lead 
ore by flotation at the Tennessee-Schuylkill mill at Chloride. The 
Arizona-Magma mine at Chloride was a large producer of mill ore 
containing gold and silver, and the Manta de Oro Mines, Inc., in the 
Gold Basin district treated more than 13,000 tons of siliceous gold ore 
by cyanidation. The Pilgrim mine northwest of Chloride continued 
to be a large producer of gold. 

A review of the districts in 1936 follows. 

Cedar Valley district—The output of the Cedar Valley district in 
1936 was chiefly copper concentrates from the Boriana mine and gold 
ore from the property of the San Francisco Mine Trust. 

Gold Basin district.—The output of gold in the Gold Basin district 
in 1936 was more than double that in 1935 because of the operation of 
the Cyclopic & Gold Bar group 65 miles north of Kingman by the 
Manta de Oro Mines, Inc. The company treated 2,000 tons of gold 
ore in & 100-ton cyanide plant. 'The remainder of the district output 
was gold ore from the O. K. & Excelsior, Eldorado, Fry, and Gold 


Hill mines and placer gold from various claims. 
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Lost Basin district.—The output of gold in the Lost Basin district 
increased to 450 ounces in 1936, due chiefly to the operation of the 
the King Tut placer property. 

Maynard (McConnaco) district—The total value of the metal output 
of the Maynard district increased to $77,942 in 1936 as a result of the 
large output of low-grade gold ore from the Bimetal (McGuire) prop- 
erty at McConnico. The Bimetal Mining Co. treated 16,000 tons of 
ore in a 100-ton concentration plant equipped with flotation cells and 
a barrel amalgamator. 

Owens (McCracken and Potts Mountain) district.—The output of ore 
from the Owens district increased to 1,014 tons in 1936 due chiefly to 
shipments of copper-gold ore from the New England mine and to 
increase in shipments of gold ore from the Gold Leaf mine. 

Pilgrim district—The total value of the metal output of the Pilgrim 
district increased to $212,024 in 1936 as a result of the large increase 
in output of gold ore from the Pilgrim mine near Chloride, virtually 
the only producer in the district. The Pioneer Gold Mining Co. 
operated the mine all year and treated 26,000 tons of ore in an 80-ton 
flotation-concentration mill; most of the concentrates were treated in 
two barrel amalgamators. 

San Francisco (Oatman, Gold Road, Vivan, Katherine, Portland) 
district.—The San Francisco district, including the Katherine and 
Portland areas 30 miles west of Kingman, is the outstanding siliceous 
gold ore district in Arizona. The output of gold ore and old tailings 
increased from 154,091 tons in 1935 to 176,598 tons in 1936 and gold 
production from 40,247 to 48,043 ounces. The Tom Reed mine at 
Oatman was by far the largest producer of gold in the district in 
both years. Other large producers of gold in 1936 were the Portland 
mine near Katherine; the Gold Road mine at Gold Road; the Ruth- 
Rattan, Pioneer, and Western Apex mines at Oatman; and the 
Minnie, Philadelphia, Arabian, and Frisco mines at Katherine. The 
total output of gold ore and old tailings from 28 properties at Oatman 
and Gold Road was 102,839 tons, which yielded 32,386 ounces of gold 
and 39,670 ounces of silver; most of the ore and old tailings were 
treated in the 300-ton cyanide mill at Oatman, owned by the Tom 
Reed Gold Mines Co. The total output of gold ore from 8 properties 
at Katherine and Portland was 73,759 tons, which yielded 15,657 
ounces of gold and 47,026 ounces of silver; all the ore was treated in 
the 300-ton cyanide mill at Katherine, owned by the Gold Standard 
Mines Corporation. The output of ore in 1936 from the Tom Reed 
and Pioneer mines was double that in 1935, and the output from the 
Portland mine increased to 43,154 tons, but there were large decreases 
from the Tyro, Big Jim, Roadside, United American, and Western 
Apex mines. The United States Smelting, Refining & Mining Co. 
operated its Gold Road mine continuously in 1936 and hauled several 
thousand tons of gold ore to the Tom Reed mill; the company com- 
pleted construction of a new 300-ton cyanide mill in December 1936 
and began operating it in February 1937. Lessees continued to 
operate the Pioneer group at Oatman, and the Oatman Eastern Gold 
Mines Co. operated the Ruth-Rattan property under lease; several 
thousand tons of gold ore from each property were treated in the Tom 
Reed mill. The Empire Consolidated Mining Co. operated its Moss- 
back mine at Oatman throughout 1936 and treated 2,400 tons of gold 
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ore in a 50-ton flotation-concentration plant; the resulting concen- 
trates were amalgamated. Other large producers of gold ore at 
Oatman were the Western Apex, United Eastern, and Gold Dust 
mines. The Gold Standard Mines Corporation operated the Arabian, 
Philadelphia, and Minnie mines at Katherine and the Portland mine 
16 miles north of Katherine; several thousand tons of gold ore from 
each mine were treated in the company cyanide mill. The Tyro 
Mines Co. at Katherine was also a large producer of gold ore. 

Wallapaa district (Cerbat, Chloride, Kingman, Mineral Park, Stockton 
Hll).—The output of ore and the production of gold, silver, copper, 
lead, and zinc in the Wallapai district were much greater in 1936 
than i in 1935, owing to the reopening of the old Tennessee zinc-lead 
mine and to the increase in output of gold-silver ore from the Diana 
property, both at Chloride. 'The Tennessee mine was reopened in 
August; more than 12,000 tons of ore were milled during the last 
3% months of the year; and the mine again became a large producer 
of gold, silver, lead, and zinc. The Arizona Magma Mining Co. 
operated its Diana mine and 60-ton flotation-concentration plant 
throughout 1936; the output of gold-silver ore increased to 17,547 
tons, and the mine became a large producer of gold and silver. Most 
of the remainder of the district output was gold-silver ore from the 
Jamison, Keystone, Juno, Tintic, and Atlas properties; zinc-lead ore 
from the Samoa mine; and gold ore from the Rico mine. 

Weaver district.—The total value of the metal output of the Weaver 
district increased to $37,515 in 1936. Most of the output was gold 
ore from the Klondyke mine 22 miles northwest of Chloride; the ore 
was treated in the Tom Reed cyanide mill until June 1, 1936. The 
mine was purchased by the Pioneer Gold Mining Co. in June, and 
2,700 tons of ore were treated by flotation-concentration in the Pioneer 
mill; the resulting concentrates were amalgamated. 


PIMA COUNTY 


In 1937 most of the ore output in Pima County was copper ore from 
the New Cornelia mine at Ajo. The property was operated con- 
tinuously by the Phelps Dodge Corporation, and about 6,000,000 
tons of ore containing gold, silver, and copper were treated in the 
25,000-ton flotation mill, The mine was again the leading producer 
of copper in Arizona, and large expenditures were made for new 
construction and equipment. 

A review of the districts in 1936 follows. 

Ajo district.—The output of ore and the production of gold, silver, 
and copper in the Ajo district in 1936 were much larger than in 1935 
as the output of copper ore from the open pit of the New Cornelia 
property increased from 3,150,892 to 4,902,144 tons. The Phelps 

odge Corporation operated the mine and 15,000-ton flotation- 
concentration plant 10% months in 1936. "The mine was the largest 
producer of copper in Arizona i in 1936. The capacity of the milling 
plant was increased to 20,000 tons of ore a day by the installation of 
new flotation machines and two new cone crushers. 

Arwaca district.—The total value of the metal output of the Arivaca 
district increased to $15,373 in 1936. The bulk of the output was 
gold ore from the Golden Star, Duran, Oreona, Ajax, Gold Dragon, 
and Mother Lode properties and placer gold from various claims. 

78560—38——-14 
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PINAL COUNTY 


In 1937 the large increase in copper production in Pinal County 
resulted from the resumption of operations by the Nevada Consoli- 
dated Copper Corporation at the Ray mine in the Mineral Creek 
district, idle since 1933. In the Bunker Hill district the output of 
copper concentrates from copper-molybdenum ore by the Arizona 
Molybdenum Corporation increased. In the Old Hat district gold 
with molybdenum and vanadium minerals was the chief product. 
The Mammoth-St. Anthony and New Year-Mohawk properties con- 
tinued production, and a small lead smelter was constructed at Mam- 
moth to treat the concentrates. In the Pioneer district the Magma 
smelter treated copper ore and siliceous ore and made a large produc- 
tion of gold, silver, and copper chiefly from the Magma, Belmont, 
Reymert, and Lake Superior & Arizona mines. 

A review of the districts in 1936 follows. 

Bunker Hill district (Copper Creek).—The total value of the metal 
(excluding molybdenum) output of the Bunker Hill district was 
$124,852 in 1936 compared with $2,933 in 1935. The large gain was 
chiefly the result of recovering several hundred tons of copper con- 
centrates from treating ore containing molybdenum and copper 
sulphides from the property of the Arizona Molybdenum Corporation 
at Copper Creek. The company operated its mine and 300-ton flota- 
tion-concentration plant throughout 1936 and shipped molybdenum 
concentrates to eastern markets and copper concentrates to the 
smelter at El Paso, Tex. The remainder of the district output was 
nearly all lead-copper ore shipped crude from the Bunker Hill mine. 

Mineral Creek district (Ray, Kelvin).—The output of ore from the 
Mineral Creek district in 1936 was small as the Ray property of the 
Nevada Consolidated Copper Corporation, a large producer of copper 
ore from 1911 to 1933, inclusive, remained idle. 

Old Hat district (Oracle, Mammoth) — The total value of the metal 
(excluding molybdenum and vanadium) output of the Old Hat dis- 
trict of Pinal County was $359,721 in 1936. The ore from the Mam- 
moth and New Year-Mohawk properties is treated first by table 
concentration to recover molybdenum and vanadium minerals; the 
slimes from the tables are reground and treated by flotation-concentra- 
tion for recovery of gold and for further recovery of the other minerals; 
and the tailings from the flotation machines are treated in cyanide 
leaching tanks for additional recovery of gold. 

Pioneer district (Superior).—The Magma mine of the Magma 
Copper Co. at Superior was the most important producer in Pinal 
County in 1936, as usual; the increase in output of copper ore from the 
property resulted in an increase in district production of silver and 
copper. According to the printed report of the company for 1936, 
the Magma mine produced 274,065 tons of ore of all classes, averaging 
6.30 percent copper and 2.45 ounces of silver and 0.029 ounce of gold 
to the ton. The metal production from the mine after deducting all 
losses, as reported by the smelter, was 30,280,458 pounds of copper, 
652, 115 ounces of silver, and 7, 943.68 ounces of gold. Except for 
J uly, the company 600- ton flotation and gravity-concentration mill 
operated continuously. The 450-ton copper smelter was shut down 
for repairs from July 6 to August 17. The average net cost of pro- 
ducing copper after gold and silver values were deducted was 5.69 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN ARIZONA 201 


cents a pound. Development work in the Magma mine has opened 
& large tonnage of ore assaying 1.65 percent copper, 1.30 percent 
lead, 9.11 percent zinc, and 2.23 ounces of silver and 0.0165 ounce of 
gold to the ton. A milling plant of 250 tons daily capacity has been 
designed to treat the ore. The output of gold ore of smelting grade 
from the Lake Superior & Arizona lease decreased to 5,479 tons in 
1936; that of silver ore from the Reymert mine increased to 11,332 
tons; and that of gold-silver ore from the Belmont mine declined to 
3,337 tons. 
SANTA CRUZ COUNTY 


In Santa Cruz County the chief production in 1937 was zinc-lead 
ore from the Montana mine at Ruby and silver-lead ore from mines in 
the Harshaw district. 

A review of the districts in 1936 follows. 

Harshaw district—The total value of the metal output of the 
Harshaw district increased to $187,045 in 1936. The large gain was 
chiefly the result of reopening old lead-silver and silver mines 11 
miles south of Patagonia. The Gold Canyon Mining Co. operated 
the Trench mine, and the property became the most important pro- 
ducer in the district; about 3,700 tons of first-class lead-silver ore 
were shipped to a smelter. 

Oro Blanco district (Ruby).—The total value of the metal production 
of the Oro Blanco district was $1,533,609 in 1936. Most of the output 
was zinc-lead ore containing gold, silver, and copper from the property 
of the Eagle-Picher Mining € Smelting Co. at Ruby. The company 
operated its mine and 300-ton flotation concentrator continuously and 
was the largest producer of lead and zinc in the State; more than 
141,000 tons of zinc-lead ore were treated in the mill. The remainder 
of the district output was chiefly gold ore of smelting grade from the 
Margarita, Tres Amigos, Gold Case (Smuggler), Sargent, San Juan, 
and Austerlitz mines and gold-silver ore from the Monarch, Ragnaroc, 
and Cramer mines. 

Patagonia (Washington, Duquesne) district.—The output of ore in 
the Patagonia district increased in 1936 due to shipments of first-class 
lead-silver ore from the Belmont, Mowry, Pocahontas, Kansas, and 
Empire mines. 

YAVAPAI COUNTY 


The largest operation in Yavapai County in 1937 was the work 
done at the open pit and in the lower levels of the United Verde mine 
at Jerome; the output of gold, silver, and copper increased greatly over 
1936. The output of gold, silver, and copper from the United Verde 
Extension mine decreased considerably, and the copper smelter of the 
company at Clemenceau was closed permanently. In the Big Bug 
district the Iron King mine produced gold ore of smelting grade, and 
gold concentrates were shipped from the Gladstone-McCabe property 
of the Harbud Mines Co. There was a substantial decrease in 
production of gold from the Black Canyon district as the output of 
gold ore from the Golden Belt, Richinbar, and Southwestern properties 
was much less than in 1936; the Golden Turkey property near Cordes 
was the only important producer in the district in 1937. In the 
Eureka district the Hillside mine was operated continuously, and a 
large production of gold and silver came from siliceous ore treated 
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by flotation; the Bagdad Copper Corporation operated its property 
near Hillside and shipped copper concentrates to El Paso, Tex. The 
Lynx Creek Placer Mine Co. continued to operate its dredge on Lynx 
Creek and was again a large producer of gold. The Climax mine in 
the Hassayampa district was active in 1937, and gold concentrates 
were shipped as a result of the operation of a new flotation mill. 
Silver ore was mined from the La Bajada mine in the Tip Top district; 
part was first-class smelting ore, and the remainder was treated in a 
new 50-ton flotation plant. The Octave mine of the American 
Smelting & Refining Co., in the Weaver district, was active all year 
and was a large producer of gold; the ore was treated by flotation, 
and the current tailings were treated by cyanidation. The Johnson 
mine, also in the Weaver district, produced gold ore treated by 
amalgamation and concentration; and the Yarnell mine, a large 
producer of gold in 1936, was idle in 1937. In the White Picacho 
district the Young mine near Morristown continued to be an impor- 
tant producer of gold ore of smelting grade. 

A review of the districts in 1936 follows. 

Big Bug district—The total value of. the metal output of the Big 
Bug district was $237,124 in 1936. The Harbud Mines Co., operating 
the Gladstone-McCabe property, was by far the most important 
producer; the company operated the mine and 150-ton flotation con- 
centrator throughout the year and treated 50,690 tons of gold ore and 
old tailings. 

Black Canyon district.—The total value of the metal output of the 
Black Canyon district decreased to $317,705 in 1936 due chiefly to 
the sharp decline in output of gold ore from the Richinbar mine. 
The Golden Turkey Mining Co., the most important producer in the 
district, operated its mine throughout the year and treated 24,000 
tons of gold ore (containing appreciable silver and lead) in a 75-ton 
flotation-concentration mill. The Golden Belt Mines, Inc., also a 
large producer of gold ore, treated 14,000 tons of ore in its 50-ton 
flotation concentrator. The Sterling Gold Mining Corporation con- 
tinued to operate its 100-ton flotation-concentration plant on gold ore 
from the Richinbar mine, but the production of gold decreased con- 
siderably. "The Southwestern Metal Mines, Inc., in August completed 
the construction of a 75-ton flotation-concentration plant at the 
French Lily property; 4,500 tons of gold ore were milled in the last 
quarter of the year. 

Black Rock district.—Most of the production in the Black Rock dis- 
trict in 1936 was gold, silver, and copper recovered from ore treated 
by flotation-concentration from the Monte Cristo and Albatross 
mines and gold recovered by amalgamation and concentration from the 
Amazon mine. 

Cherry Creek district—The total value of the metal output of the 
Cherry Creek district increased to $35,330 in 1936. The chief pro- 
duction was first-class gold ore shipped to smelter from the Volcano, 
Gold Eagle, Sunnybrook, Dove, Cocherin & Buffalo, Red Ball, Gold 
Ring, Gold Lode, Penfield Extension, Lucky Bird, Black Hawk, and 
Gold Bullion properties. 

Eureka district.—The total value of the metal output of the Eureka 
district increased to $610,891 in 1936. The Hillside Mines, Inc., by 
far the most important producer in the district, operated its 200-ton 
flotation-concentration plant continuously and treated 51,000 tons of 
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gold-silver ore containing lead and copper. The Bagdad Copper 
Corporation, a large producer of copper ore, treated about 28,000 tons 
of ore in its 250-ton concentration mill. Most of the remainder of the 
district output was gold ore from the Mystery, Big Stick, Pocahontas- 
Turnbeaugh, Belle-Mammoth, Sultan, and Crosby properties. 

Hassayampa (Groom Creek, Hassayampa River, Senator, Prescott, 
Venezia) district—The total value of the metal output of the Hassa- 
yampa district was $187,282 in 1936; output of ore and production 
of gold and silver increased. The Bradshaw Mines, Inc., operating 
the Black Diamond, Blue Dick, Davis-Dunkirk, Tillie Starbuck, and 
Storm Cloud mines, was the most important producer in the district; 
it treated 15,264 tons of gold-silver ore by flotation-concentration. 
The Ore Flame Mining Co. operated a 50-ton concentration mill the 
first 4 months of the year and treated 3,400 tons of gold ore from the 
Ore Flame mine. Most of the remainder of the lode output of the 
district was gold ore from the Pine Grove, Gold Basis, Alma, Sacra- 
mento, Climax, Cutler, Big Chief, Victor, and Lucky Tiger mines; 
high-grade silver ore from the Cornucopia mine; and gold-silver ore 
from the Catoctin and Mona-Savage mines. 

Lynx Creek district—The entire production of the Lynx Creek dis- 
trict in 1936 was placer gold and silver, recovered chiefly from the 
Fitzmaurice property by the Lynx Creek Placer Mine Co. The 
company operated its floating washing plant and two power shovels 
er aeren and produced 60 percent of the State output of placer 
gold. 
Martinez district.—The total ore output of the Martinez district in 
1936, nearly all gold ore of smelting grade, increased to 13,136 tons, 
and the production of gold increased to 3,745.40 ounces. This de- 
cided gain was the result of the increase in shipments of gold ore from 
the Congress, Golden Wave (Coronado), and Blue Bird properties; 
the chief output was 9,452 tons of low-grade gold ore shipped to a 
smelter by lessees from Congress waste dumps. 

Mineral Point district—The entire output of the Mineral Point dis- 
trict in 1936 was first-class gold ore shipped to a smelter, chiefly from 
the Emmett € Golden Eagle property. 

Peck district.—Nearly all the output of the Peck district in 1936 
was silver ore from the Swastika mine. A new 50-ton concentration 
plant was constructed on the property by the Swastika Mines, Inc.; 
the mill operated 9 months and treated 7,514 tons of silver ore by 
flotation. 

Tip Top district. —The old Tip Top mine was virtually the only 
producer in the Tip Top district in 1936. "The mine was taken over 
early in the year by the La Bajada Exploration, Engineering & 
Equipment Corporation, which constructed a 50-ton concentration 
plant; the plant operated 6 months and treated 5,800 tons of silver 
ore by flotation. 

Verde district (Jerome).—The total value of the metal output of the 
Verde district increased to $12,857,309 in 1936 and became the largest 
district output in Arizona. The gain was due to the increase in output 
of copper ore from the United Verde property. The Phelps Dodge 
Corporation operated the mine continuously, shipped 201,666 tons of 
crude copper ore to the company smelter at Clarkdale, and treated 
988,576 tons of copper ore in the company 1,600-ton flotation-concen- 
tration mill; all the ore was mined by steam shovels from the open pit. 
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The United Verde Extension Mining Co. operated its mine and 200-ton 
flotation-concentration mill continuously and its 800-ton smelter at 
Clemenceau intermittently; the output of ore from the mine and the 
production of gold, silver, and copper were less than in 1935. Accord- 
ing to the printed report of the company for 1936, 14,028,667 net 
pounds of copper were produced from 115,845 tons of ore. Besides 
company ore and concentrates the smelter also treated 7,580 tons of 
custom ore and concentrates. The smelter ceased operations Jan- 
uary 12, 1937, and the remainder of the ore in the mine will be shipped 
to the Phelps Dodge smelter at Clarkdale. Virtually all the rest of 
the district output in 1936 was gold-silver ore from the Copper Chief 
mine and silver ore from the Shea mine. 

Walker district —The total value of the metal output of the Walker 
district decreased to $13,710 in 1936 as the Amulet mine was idle. 
The chief production in the district was gold ore and lead ore con- 
centrated by flotation from the Sheldon mine and gold ore of smelting 
grade from the Golden Fleece, McCloud, and Gold Coin mines. 

Weaver district.—The total value of the metal output of the Weaver 
district increased to $360,151 in 1936. The gain was due to theincrease 
in production of gold from the Octave mine and to the large output of 
gold ore from the Yarnell and Johnson properties. The Octave mine, 
operated by the American Smelting & Refining Co., was by far the 
most important producer in the district; the mine and 75-ton con- 
centration mill were operated continuously, 22,300 tons of gold ore 
were treated by flotation, and the current tailings from the flotation 
cells were treated in a 100-ton cyanidation plant. The Yarnell Gold 
Mining Co. became an important producer of gold in 1936 through the 
operation of a 60-ton concentration and cyanidation plant. The 
Johnson mine at Octave was operated continuously by the Johnson 
Gold Mines, Inc., and 3,158 tons of gold ore were treated in a 50-ton 
amalgamation and concentration mill. Most of the remainder of the 
district lode output was gold ore from the George Myers, “94”, 
Beehive, Iron Cap, Leviathan, Rincon, and Cuba mines. 

White Picacho district.—The production of gold in the White Picacho 
district of Yavapai County increased to 1,483.60 ounces in 1936 as 
the Young property 12 miles northeast of Morristown became an 
important producer of rich gold ore. Gold ore was also shipped from 
the Golden Slipper, Young Tom, and Mildred mines. 


YUMA COUNTY 


Operations at the Swansea mine in the Planet district were resumed 
early in 1937 by the American Smelting € Refining Co., and 18,000 
tons of copper ore were treated by flotation during the first 6 months 
of the year. 

A review of the districts in 1936 follows. 

Ellsworth district—The total value of the metal output of the 
Yuma County section of the Ellsworth district decreased to $29,582 
in 1936 as production of gold from old tailings at the Bonanza dump 
was considerably less. The chief output of the district was low-grade 
gold ore treated by amalgamation and concentration from the 
Em mine operated under lease by the Harqua Hala Gold Mines 

20. 
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Fortuna district.—The entire output of the Fortuna district in 1936 
was old tailings (gold) treated by cyanidation from the Fortuna 
property. 

Kofa district —The output of the Kofa district in 1936 was virtually 
all gold ore of smelting grade shipped from the Quartette mine. 

La Paz district.—The production of gold in the La Paz district 
decreased considerably in 1936, chiefly because of the decline in 
output of gold ore from the Scott Lode No. 1 claim. About half of 
the gold produced in the district was placer gold recovered from 
various claims. 

Plomosa district—The total value of the metal output of the 
Plomosa district was $18,439 in 1936, mostly placer gold recovered 
by numerous operators working in the La Cholla, Middlecamp, and 
Plomosa areas. Nearly all the lode output was copper ore treated 
by concentration from the Apache mine. 
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The total value of gold, silver, copper, lead, and zinc recovered 
from ores, old tailings, and gravels in California during 1937 was 
$44,757,593 and exceeded that for any year since 1861. As in former 
years, gold comprised by far the largest part of the total, but the 
expanded output of all five of the metals contributed to the increased 
yield for 1937 compared with 1936. 

Gold increased 9 percent in quantity and value, silver 37 percent 
in quantity and value, copper 20 percent in quantity and 58 percent 
in value, lead 146 percent in quantity and 216 percent in value, and 
zinc 150 percent in quantity and 225 percent in value; the total 
value of the five metals was 11 percent higher than in 1936. 

Of the total value of the five metals in 1937, gold represented 92, 
silver 5, copper 3, and lead and zinc together less than 1 percent. 
During 1937, Nevada County continued to be the largest contributor 
to the nonferrous metal wealth of the State; this county produced 
25 percent of California's total value of the five metals, 26 percent 
of her gold, and 43 percent of her lode gold. No other county pro- 
duced as much as 10 percent of the State's total value of the five 
metals, but Amador, Sacramento, Kern, Yuba, and Plumas Counties 
each produced over 5 percent. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices: 


Prices of gold, silver, copper, lead, and zinc, 1933-37 


Year Gold ! Silver ? Copper ? Lead ? Zinc ? 


sid 


A Ho uu 2ss 350 

(ie A AN 5 4.646 08 03 3 
poni EROR 35. 00 . 71875 083 044 
10303 —— —————— 35. 00 7745 092 046 


: š š : . 050 
ny e —————— sees 35. 00 . 1735 . 121 . 059 . 065 


11933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67 + 
($20.671835) per fine ounce. 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Yearly average weighted Treasury buying price for newly mined silver. 

: est? Dateie g weighted price of all grades of primary metal sold by producers. 


1 The assistance of O. Y. Sharman is acknowledged. 
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Mine production of gold, silver, copper, lead, and zinc in California, 1933-37, and 
total, 1848-1937, in terms of recovered metals 


ue pro- Ore, old Gold (lode and placer) Silver (lode and placer) 


ucing tailings 
Year etc. (short 
Lode | Placer tons) Fine ounces Value Fine ounces| Value 
Ei A 797 993 | 1,322, 100 613,578.85 | $15, 683, 075 402, 591 $140, 907 
1004 A te ra 867 | 1,784 | 2,356,091 719, 063. 92 25, 131, 284 844, 413 545, 883 
¡1 AAA AA 1,112 1, 487 3, 337, 773 890, 430. 00 31, 165, 050 1, 191, 112 856, 112 
1088... A 903 639 | 4,635,691 | 1,077, 442. 00 37,710,470 | 2,103, 799 1, 629, 392 
¡y A 913 838 | 4,925, 014 | 1, 174, 578. 00 41,110,230 | 2,888, 265 2, 234, 073 
E A |... BEEN (1) 94, 651, 902. 00 |2, 014, 920, 222 | 93, 328, 281 | 76, 686, 846 
Copper Lead Zinc 
Year — CM EPT AAA AE PA tal value 
Pounds Value Pounds Value Pounds Value 
1933...........- 990, 380 $63, 384 761, 156 $28, 163 200, 214 $12, 189 $15, 927, 718 
1934... ........- 569, 068 45, 525 823, 168 30, 457 721, 719 31, 034 25, 784, 183 
1935____________ 1, 954, 000 162,182 | 1,134,000 45, 360 322, 000 14, 168 32, 242, 872 
1936____________ 8, 762, 000 806,1 964, 44, 344 16, 000 800 40, 191, 110 
9372; ee n 10, 502, 000 1, 270, 742 2, 372, 000 139, 948 40, 000 2, 600 44, 757, 593 
1848-1937_______ 2 577,203 |188, 790, 616 2 119,595 | 14, 097, 841 2 51,958 | 9,378,886 | 2, 303, 874, 411 
1 Figures not availabie. 2 Short tons. 


Gold.—The mine production of gold in California continued its 
upward climb from a low point of $8,526,703 in 1929 to $41,110,230 in 
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FIGURE 1.—Value of mine production of gold, silver, and copper and total value of gold, silver, copper, lead 
and zinc in California, 1848-1937. The value of lead and zinc has exceeded $1,000,000 in only a few years. 
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1937, an increase of 382 percent over the 9-year period. In value the 
1937 output exceeded that in any year since 1861 and in quantity that 
in any year since 1883. Although the data for gold production before 
1901 do not segregate placer or lode gold, it appears certain that the 
production of lode gold was larger in 1937 in both quantity and value 
than in any year in the history of the State. The quantity and value 
of placer gold produced are known to be higher in 1937 than in any 
year since 1900. Moreover, it seems probable that the placer miners 
have not enjoyed so good a year since unrestricted hydraulic mining 
flourished over 50 years ago. The 25 leading mines listed in the fol- 
lowing table produced 60 percent of the State total. 
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Twenty-five leading gold producers in California in 1937, in approximate order of 


output 
Mine District County Operator od of 
Empire Star mines. ... ues Valley- Nevada | Nevada..... Empire Star Mines Co., Ltd.| Gold ore. 
ity. 
Idaho Maryland......|..... e EE, EE do....... Idaho ves Mines Cor- Do. 
poration. 
Yuba Unit, Yuba River........... Yuba....... Lu : Consolidated Gold | Dredge. 
elds. 

Natomas Co.......... Folsom................ Sacramento.| Natomas Co................ Do. 
Lava Cap............. Gë Valley-Nevada | Nevada..... tr Gold Mining Corpo- | Gold ore. 
y. ration. 

Capital dredge.-....... Folsom...............- Sacramento.| Capital Dredging Co........ Dredge. 
Golden Queen......... Mojave. .............- Kern........ Golden Queen Mining Co...| Gold ore. 
Carson Hill.9......... Mother Lode.......... Calaveras...| Carson Hill Gold Mining Do. 

Corporation. 

Merced Unit.......... Snelling............... Merced. .... xua S Consolidated Gold | Dredge. 
elds. 

Argonaut.............. Mother Lode......... Amador..... Argonaut Mining Co., Ltd..| Gold ore. 

Snelling (ut Snelling............... Merced. .... Snelling Gold Dredging Co..| Dredge. 

EE noe and | Mother Lode.......... Amador..... Central] Eureka Mining Co .| Gold ore. 

ureka. 
E Grange dredge No. | La Grange...........- Stanislaus... Li Grange Gold Dredging | Dredge. 
; o. 

Big Canyon........... West Belt, Eldorado....| Mountain Copper Co., Ltd..| Gold ore. 

Walker...............- Genesee. .............. Plumas..... Walker Mining Co... Copper ore. 

Cardinal, OChidego Inyo........ Cardinal Gold Mining Co...| Gold ore. 

Kennedy.............. Mother Lode.......... Amador..... Kennedy Mining & Miling Do. 
O. 

Arroyo Heen. dc cd Scent do....... ATO Seco Gold Dredging | Dredge. 
O. 

Sixteen to One........ Alleghany............. Sierra....... Orginal i Sixteen to One | Gold ore. 
ine, Inc. 

Callahan Unit. ....... Callahan.............. Siskiyou.... ind Consolidated Gold | Dredge. 
ields. 

Yellow Aster.......... Randsburg............ Kern........ Anglo American Mining | Gold ore. 

Corporation, Ltd. 

Cosumnes dredge...... Cosumnes River...... Sacramento. COSS Gold Dredging | Dredge. 
O. 

Starlight.............- Mojave. .............. Kern........ Lodestar Mining Co. ....... Gold-silver. 

ore. 
Golden Center........ gins Valley-Nevada | Nevada..... Cooley Butler............... Gold ore. 
ity. 
Loomis dredge........ ODN. uu uyu S: Placer....... Gold Hill Dredging Co...... Dredge. 


It will be noted that the mines occupying first, second, and fifth 
place are all in the Grass Valley-Nevada City district. The list in- 
cludes 10 operators using connected-bucket dredges; no dragline dredge 
operation was large enough to qualify among the 25 leading gold 
producers of the State. 

Silver.—The bulk of the silver output in California was more local- 
ized than that of gold. The 10 leading producers listed in the follow- 
ing table produced 79 percent of the State total. 


Ten leading silver producers in California in 1987, in approximate order of output 


x E Mine District County Operator goin 
Silverado........| Mount Patterson. ....| Mono............- Sierra Consolidated Mines, | Silver ore. 
nc. 
Walker.......... Genesee..............- Plumas........... Walker Mining Co.......... Copper ore. 
Starlight.......-- Mojave. .............- Le AAN Lodestar Mining Co........ Gold -silver 
ore. 
Lava Cap....... Grass Valley-Nevada | Nevada. .......... Lava Cap Gold Mining | Gold ore. 
City. Corporation. 
Golden Queen. .| Mojave. .............- Kern... Golden Queen Mining Co. .. Do. 
Kelly........... Randsburg............ San Bernardino... Prank ore and Barney | Silver ore. 
taufier. 
Cactus Queen...| Mojave............... Kern__...... Cactus Mines Co. .......... Gold-silver 
ore. 
Empire Star.... ara Valley-Nevada | Nevada........... Empire Star Mines Co., Ltd.| Gold ore. 
ity. 
ES. (Pali- | Calistoga.............- Nana .-...-------- Coast Range Mining Corpo- | Silver ore. 
e). 


ration. 
Spanish......... Washington........... Nevada........... Bradley Mining Co......... Gold ore. 
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It will be noted that mines depending on several types of ore pro- 
duced California's silver output; byproduct silver from the Walker 
copper mine puts it in second place as a silver producer, and four com- 
panies that derive the metal as a byproduct from gold ore are listed 
as leading silver producers. In addition to companies listed, some 
output of silver was reported from almost every lode and placer mine 
in the State. 

Copper.— The quantity of copper produced in California in 1937 
increased substantially and its value rose even more sharply compared 
with 1936. Over 94 percent of the production came from the Walker 
mine, Genesee district, Plumas County, operated by the Walker 
Mining Co., an affiliate of the Anaconda Copper Mining Co* 

Lead.—The quantity of lead produced in California more than 
doubled in quantity and more than tripled in value in 1937 compared 
with 1936; 80 percent of the lead was produced in Inyo County. 
The State had no outstanding lead producers in 1937 like its leading 
gold, silver, or copper mines. 

Zince.—The production of zinc in 1937, while much larger than in 
1936, continued to be negligible. 


Gold produced at placer mines in California, 1933-37, by classes of mines and by 
methods of recovery | 


Gold recovered 


P Material 
Class and method ET i treated , asi A varié 
CUDI Jaras toe Value | per cubic 
ounces yard 
Surface placers: 
Gravel mechanically handled: 
Connected-bucket dredges: 2 
o EORR DNE eas 16 55, 427, 223 | 201, 710. 32 | $5, 155, 716 $0. 093 
e EE 17 59, 210, 208 | 193,773.38 | 6,772, 380 . 114 
1035... ct eee os 20 75,014, 000 | 236, 403. 70 | 8, 274, 130 . 110 
A RE 20 78,855,000 | 276,324.21 | 9,071,347 . 123 
A A AN 33 94, 809, 000 | 322, 961. 00 | 11, 303, 635 . 119 
Dragline dredges: ? 
pon NX MR 3 11, 500 75. 26 1, 024 . 160 
lr EG 4 604, 000 3, 466. 04 121, 138 . 201 
EE, 24 3, 906, 22, 191. 47 776, 701 . 199 
LL EE 30 10, 016,000 | 49,967.54 | 1,748, 864 . 175 
zy EDEN CUN NE 51 19, 364, 000 | 94,142.00 | 3, 294, 970 . 170 
=— =I [k= .Ñə>=— 
Nonfloating washing plants: * 
AAA 23 141, 000 1, 582. 25 40, 442 . 287 
is MERE A 27 949, 000 5, 831. 48 203, 810 . 206 
LEE 54 1, 466,000 | 11,892. 57 416, 240 . 284 
IER 50 1, 433, 000 | 12, 059. 39 422, 079 . 205 
Lt Leer nola ne ee ee Pee 58 2, 338, 000 | 17,079.00 597, 765 . 256 
Gravel hydraulically handled: 
Hydraulic: 
[nom E 56 1, 497, 000 4, 494. 94 114, 890 077 
1924 EE 58 1, 614, 000 9, 281. 75 324, 397 201 
1085.2. co iod tee 93 3, 013,000 | 13,623. 10 476, 809 158 
A RATEN 84 1, 878, 000 7, 070. 01 268, 450 142 
Y AAA NOR MN ENS 82 1, 324, 000 4, 628. 00 161, 980 122 


ESS | PP naa | CSS | APA | A A A 
EA EE EH 


1 O itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 
in In 1933 there were 25 connected-bucket dredges in operation; in 1934, 28; in 1935, 36; in 1936, 40; and in 1937, 


3 Includes all placer operations using dragline-type power shovel for excavating and delivering gravel to 
floating washing plant. Prior to 1936 no dragline operation had more than one dredge, but in 1936 there 
were 31 dragline dredges and in 1937, 55. 

4 Includes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed ‘‘dry-land dredge.” 
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Gold produced at placer mines in California, 1933-37, by classes of mines and by 
methods of recovery—Continued 


Gold recovered 


; Material 
Class and method Mines pro-| “treated 
ducing (cubic yards) Fine Average 
éiinces Value per cubic 
yard 
Surface placers—C ontinued. 
Sma Cap hand methods: $ 
et: 
EE 764 (6) 36, 310. 57 $928, 098 (8) 
EE coe A 1, 569 (6) 48,495. 54 | 1,694, 019 (6) 
A IN NEN ERN 1, 132 (6) 44, 147. 24 1, 545, 153 (8) 
¡AA 326 (6) 39,132.00 | 1,369, 620 (0) 
1939722 DEUS 463 2, 209, 000 25, 612. 00 896, 420 $0. 406 
Dry 
EE 21 3, 300 224, 44 5, 737 1. 738 
Är cuu ce EA meses 13 6, 500 183. 86 6, 426 989 
E do UE 21 6, 500 128. 40 4, 494 691 
Ee 10 4, 400 337. 90 11, 827 2. 688 
EE 30 š 486. 00 17, 010 1. 215 
Underground placers: 
Drift: 
IOS. A eee eee 110 120, 000 16, 981. 08 434, 036 3. 617 
oko Eege 96 243, 000 12, 992. 78 454, 098 1. 869 
AA S eee au c LS. 143 141, 000 17, 139. 52 599, 883 4. 254 
A ake eects oc cus 113 129,000 | 23, 931. 95 837, 618 6. 493 
AAA ege 121 98, 000 7, 398. 00 258, 930 2. 642 
Grand total placers: 
LL AA A cei 993 (°) 261, 378.86 | 6, 680, 843 (6) 
KEE 1, 784 (6) 274, 024.83 | 9,577, 168 (8) 
A En 1, 487 (6) 345, 520. 00 | 12, 093, 410 (9) 
LK 639 (6) 409, 423. 00 | 14, 329, 805 ($) 
AA AA SLE oe 838 | 120, 156,000 | 472,300. 00 | 16, 530, 710 . 138 


5 Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, rockers, dry-washers, etc. 
6 Figures not available. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in California in 1937, 
by counties, in terms of recovered metals 


County 


Butte: ....- ulcisci 
Calaveras..............- 


Del Norte 


Eldorado.............-.- 
Fresno. ...........-...-- 


Lossen. 


San Diego 
San Joaquin 
San Luis Obispo 
Shasta.........-.......-- 
o eure 
Hisakivon. 
Stanislaus 


Total, 1936. -.......-.....- 


Mines produc- 
ing ! 
Lode | Placer 
la 
46 23 
13 53 
55 59 
4 
47 58 
4 3 
2 15 
12 6 
83 10 
125 10 
YO EE 
17 6 
15 13 
80 28 
4 
DN EE 
¡47 AAA 
AE 252: 
Lus t 
33 46 
42 98 
18 57 
31 6 
19 
97 13 
|e 222222 
4 
1 2 
19 28 
15 51 
31 98 
3 
22 60 
4 2 
62 37 
dj eee 
1 
6 21 
913 838 
903 639 


Lode 
Fine 
UNES Value 
394 $13, 790 
78, 819 | 2, 758, 665 
11, 600 400. 000 
29,325 | 1, 026, 375 
41,766 | 1,461,810. 
26 910 
10 350 
8, 360 292, 600 
17,678 618, 730 
69,875 | 2, 445, 625 
583 20, 405 
3, 906 136, 710 
140 4, 900 
22, 149 775, 215 
mE "" 210. 
5, 196 181, 860 
56 1, 
353 12, 355 
300, 117 |10, 504, 095 
14, 8: 519, 155 
23, 736 830, 760 
6, 081 212, 835 
5991 208,565 
2,1 
s 16| 560 
14, 591 510, 685 
23, 552 824, 320 
6, 733 235, 655 
^ 1090| 59, 360. 
28 9 
14, 010 490, 350 
37 : 
SE 581 | 20,335 
702, 272 |24, 579, 520 
668, 019 |23, 380, 665 


Gold 
Placer 
Fine 
ounces | Value 
27, 262 $954, 170 
32, 923 | 1, 152. 305 
20, 116 704, 060 
75 2, 625 
7, 371 257. 085 
218 7, 630 
768 j 
157 5, 495 
53 1,855 
556 19, 460 
22 770 
96 3, 360 
249 8,715 
7,137 249, 795 
53, 109 | 1,858, 815 
7 245 
8, R03 301, 105 
30, 719 | 1,075, 165 
2,310 80. 850 
63 2, 205 
102, 879 | 3, 600, 765 
10, 360 
2, 279 79, 765 
25 9, 065 
36, 074 | 1, 262, 590 
3. 150 110, 250 
23,427 | 819,945 
17, 247 603, 645 
18, 412 644, 420 
2 70 
5, 721 200, 235 
38 1, 33 
70, 708 | 2, 474, 780 


472, 306 |16, 530, 710 |1, 174, 578 |41, 110, 230 
409, 423 |14, 329, 805 |1, 077, 442 |37, 710, 470 


'Total 
Fine 

Dd Cs Value 
304 $13, 790 
106, 081 | 3, 712, 835 
44, 523 | 1, 558, 305 
49, 441 | 1, 730, 435 
75 2, 625 
49, 137 | 1,719, 795 
244 8, 540 
778 27, 230 
8, 517 298, 095 
17,731 620, 585 
70, 431 | 2, 465, 085 
605 21, 175 
4, 002 140, 070 
380 13, 615 
29, 286 | 1,025, 010 
53, 109 1, 858, 815 
5, 203 182, 105 
56 1, 960 
353 12. 355 
308, 720 |10, 80^, 200 
45, 552 | 1, 594, 320 
26, 046 911, 610 
6, 144 215, 040 
102, 879 | 3, 600, 765 
, 255 218, 925 
60 2, 100 
2. 270 79, 765 
275 9, 625 
50, 665 | 1, 773, 275 
20, 702 934, 570 
30, 160 | 1, 055, 600 
17, 247 03, 645 
20, 108 703, 780 
30 1, 050 
19, 731 690, 585 
37 1, 295 
38 1, 330 
71, 289 | 2, 495, 115 


1 Excludes itinerant prospectors, snipers, -high-graders, and others who gave no evidence of legal right to 


property. 
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Mine production of gold, silver, copper, lead, and zinc in California in 1987, 


County 


Madera................-.....- 


Ban Diego. ..----------------- 
San Joaquin 
San Luis Obispo 
JE A Soe tee 


SISKIVOU. ..¿ G. S s. ul S 


Lode 


2, 847, 784 
2, 070, 718 


Fine ounces Value 


2, 202, 761 
1, 603, 772 


Silver 


Placer 


Fine ounces Value 


E AAA er e em a 


- e m en om ep o e op e | c e e en op e e ep o e e e 


31, 312 
25, 620 


by counties, in terms of recovered metals—Continued 


Total 


Fine ounces 


2, 888. 285 
2, 103, 799 


Value 


A Deeds Cd coil ——— eS fps cl 


40, 481 
33, 081 


2, 234, 073 
1, 629, 392 
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Mine production of gold, silver, copper, lead, and zinc in California in 1987, 
by counties, in terms of recovered metals—Continued 


Copper Lead Zinc 
ccm iua ch ccc c tdi 
County value 
Pounds Value Pounds Value Pounds Value 

A IDINO A AN A. PARA 6, 000 $394. AA A $21, 067 
AIHAd0OP....... 2252222 12, 000 $L.452- |: xcii EE AA rto ee 3, 732, 328 
Butte PIE 2, 000 22: mc A erc E 1, 576, 901 
Calaveras.................. 2, 000 242 Hep S eee) PA 1, 740, 526 
Del Norte cree A wasnt AA AA IA EE 2, 633 
Eldorado................... 66, 000 7, 986 6, 000 dod l AS 1, 736, 373 

RIOSHO. AAA AAA A ER A nuce s n inr etie 8, 
Humboldt. 2.02 o AE oec ecu euer ese sce etc AA 27, 324 
Imperii... 2 925 118, 000 14, 278 4, 000 200 |] seme A 315, 151 
OY O Lost cien 76, 000 9,196 | 1,908,000 | 112, 572 22, 000 $1, 430 822, 682 
¿E IA A 4,000 | | 236 |..........|-...-.---- 3, 027, 033 
CCCo mE A er cx E een E 22, 308 
Los Angeles................ 2, 000 249 MAA A A eec ics 142, 097 
E EE 2, 000 242 A PA PA musto 13, 967 
Mariposa. ........-.......- 10, 000 1, 210 2, 000 HIS [ác Eve 1, 032, 422 
Merced AAA cemento ANA e rSn NOIRE NERONE 1, 863, 089 
Re ee AAA E AA AA A O A 213 
MODO CS batata dia 12, 000 1, 452 12, 000 TOS ob ses reor 672, 012 
DA A AA POS, AA AA sete ed ioe tie tle heec 1, 963 
9 A ewe 2, 000 242 AA AAA A AAA 64, 238 
Nevada... cosacos 178, 000 21, 538 316, 000 18, 644 a oco as 11, 236, 884 
TEE 4 484 10, 000 AA | oe oon 1, 615, 482 
Plumas EE 9, 878, 000 | 1, 195, 238 2, 000 RE AA AER 2, 334, 262 
Riverside. ................. ; 7120. AAA, PE A AA 220, 035 
to APA O A A O A EE 3, 604, 124 
San Bernardino............ 38, 000 4, 598 100, 000 5, 900 18, 000 1, 170 508, 435 
SaD OR oorr er A AAA O CA A A 2, 114 
San JOAQUIN >=. ls as ret lt sl o ee 79, 890 
San Luis ODISDO AA A A AA A PA sete. 9, 640 
Shasta. .------------------- 88, 000 10,048, AA E A e see 1, 814, 709 
e AA A EA E AA A TEC 938, 439 
IE Ur ec on O AA 2, 000 RT A AA 1, 059, 138 
ASE AM A A AA A MM ee Meise a 605, 115 
dk A GEN AA A A AE DET 705, 879 
At) AAA A IS EN AAA AA AAA A 1, 059 
Tuolumne................. 6, 000 ki, EE, mah EE A 697, 466 
bring AAA A AAA NN cS" | ORME NEN EIUS 1, 297 
bé) oe oo E ard cS c A Sp EM 1, 334 
Seil MH ren chup sence oer Born AER REA 2, 498, 781 
10, 502, 000 | 1, 270, 742 | 2,372,000 | 139, 948 40, 000 2,600 | 44, 757, 593 
Total, 1020 8, 762, 000 806, 104 964, 000 44, 344 16, 000 800 | 40, 191, 110 


Ore treated and gold and silver recovered at gold mills in the Mother Lode counties in 
California, 1936-87 1 


Gold and silver recov- 


Gold and silver recovered Value of total 
in bullion adu concentrates recovery 
Con- 
Ore cen- Aver- 
County treated Aver- | trates age Aver- 
age pro- value age 

Gold Silver | value |duced?| Gold | Silver | per ton Total value 
per ton of con- per ton 

of ore cen- of ore 

trates 
1936 Short Fine Fine Short Fine Fine 
tons ounces ounces tons ounces | ounces 
Amador........ 246, 173| 47,361.04| 10,016| $6.77| 5,108| 11,245.35| 5,765| $77.921$2, 063, 446 $8. 38 
Calaveras...... 336,726| 26,725.36| 7,671 2. 80 20 142. 65 661| 189.83| 946,833 2.81 
Eldorado....... 220, 467| 21,962. 24| 3,924 3.50| 3,957| 13,373.73| 2,364| 118.75| 1, 241, 629 5. 63 
Mariposa. ....- 45, 497| 13,686. 10| 2,803| 10.58 801| 7,179.63| 2,502| 316. 14 734, 409 16. 14 
'Tuolumne..... 38, 442 9, 874. 16 986 3.55| 2,833| 4,970.56| 2,287 62. 03 312, 100 8. 12 
887, 305| 113, 608. 90| 25,400} 4.501 12, 728| 36,911. 92| 13,579] 102. 33| 5, 298, 417 5.97 
1937 MA SE (ease Cases ore x AAA 

Amador........ 257,472| 46,636.00| 10,240| 6.37| 4,086| 11,945.00| 3,820| 103.04| 2,061, 211 8.01 
Calaveras...... 396, 386| 27,487.00| 8,250 2. 44 401 864. 00 748 76. 86 999, 245 2. 52 
Eldorado....... 136, 127| 19,569.00| 2,998| 5.05] 1,496| 5,744.00| 1,944| 135.39] 889,778 6. 54 
Mariposa. ....- 126, 374| 12,261.00} 3,259 3.42| 1,964| 9,669.00| 3,337| 173.62 772, 652 6. 11 
Tuolumne..... 148,549|  8,042.00| 4,407| 1.92] 2,169| 5,721.00} 2,512| 93.21) 487,057 3. 28 
1, 064, 908| 113, 995. 00| 29, 154 3. 77| 10,116| 33,943. 00| 12, 361| 118. 38| 5, 209, 943 4. 89 


1 Old tailings and mill cleanings excluded. 
2 Includes only concentrates recovered from gold ore. 
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MINING INDUSTRY 


Although placer mining represented only 37 percent of the total 
production of gold, silver, copper, lead, and zinc in 1937, this branch 
of the industry was responsible for almost 50 percent of the increase in 
the total value of the State output of the five metals. The importance 
of the expanding placer gold industry is even more striking when its 
percentage increase of 15 percent in 1937 compared with 1936 is 
compared with the increase of only 5 percent in lode gold production 
for the same period. It appeared, therefore, that the expansion in 
the lode mining industry resulted largely from better prices for copper, 
lead, and zinc and that the lode gold mining in California was nearing 
the end of its favorable reaction to the $35 Government price. 

Placer mining, on the other hand, continued its upward climb; in 
1937 the value of output was 15 percent above 1936; in 1936, 18 per- 
cent above 1935; and in 1935, 26 percent above 1934. Dredges of 
the connected-bucket type produce 79 percent of the yardage handled 
and 68 percent of the placer gold recovered during 1937. The pro- 
duction from this method of placer mining expanded 17 percent in 
1937 compared with 1936. The most extraordinary increase in the 
placer-mining industry, however, took place in the dragline-dredge 
field.? The first dragline-dredge production was reported in 1933, 
when three outfits, starting work late in the year, recovered less than 
100 fine ounces of gold. By 1937, 51 operators were working 55 
outfits; they treated 16 percent of the yardage and recovered 20 percent 
of the gold at the placer mines of California. A slow and progressive 
decline in the average value of gold recovered per cubic yard of gravel 
treated by dragline dredges has been noted since 1934. Nonfloating 
washing plants, to which gravel was delivered by mechanical means, 
showed a large increase in the yardage handled and a smaller per- 
centage increase in the quantity of gold recovered in 1937 compared 
with 1936. Declines were reported in the quantity of gold recovered 
by hydraulicking, by small-scale hand methods ? using water, and at 
underground drift mines in 1937 compared with 1936; the quantity 
of gold recovered at drift mines in 1937 was only 31 percent of that 
in 1936. Small-scale hand methods using dry washers showed a 
44-percent increase in 1937 compared with 1936. 


ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


2 See also Gardner, E. D., and Allsman, Paul T., Power-shovel and Dragline Placer Mining: Inf. Circ. 
7013, Bureau of Mines, 1938, 68 pp 
3 Merrill, Charles White; Henderson, Chas. W.; and Kiessling, O. E., Small-scale Placer Mines as a 
Source of Gold, Employment, and Livelihood in 1935: Mineral Technology and Output-per-Man Studies, 
. P. A. National Research Project Rept. E-2, May 1937, 28 p 
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Ore and old tailings sold or treated in California, 1936-37, with content in terms of 
recovered metals 


Material sold or 
treated 
Source —F Gold Silver Copper Lead Zinc 
Old tail- 
Ore ings 
1936 Fine Fine 
Short tons | Short tons | ounces ounces Pounds Pounds | Pounds 


Dry and siliceous gold ore..| 2, 870, 578 | 1, 273, 061 652, 642 | 1,016, 033 230, 668 349, 083 |.......- 
Dry and siliceous gold-sil- 


VOL OrO. dene 7,861 AA 971 106, 666 4, 887 2,078 |.......- 
Dry and siliceous silver ore. 27,841 A 1, 221 630, 119 20, 746 2,005 |........ 
Copper ore................- 453,877 |....-..-..- 12, 829 282, 550 | 8,482, 900 |........... |... ----- 
Lead ore. .................- 7 ré sese 345 29, 441 22, 799 591, 934 |........ 
Zinc-lead ore. .............. 500 AA 11 5,909 |........... 18,000 | 16,000 

Total, lode mines..... 3, 362, 630 | 1, 273, 061 668, 019 | 2, 070, 718 | 8, 762, 000 964, 000 | 16,000 
Total; TEE A AA 409, 423 A O een ues 


——  ] A | RED s | w |S | — | —sO——WK 


3, 362, 630 | 1, 273, 061 | 1,077, 442 | 2, 103, 799 | 8, 762, 000 964, 000 | 16, 000 


1937 


Dry and siliceous gold ore..| 3, 093, 238 | 1, 264, 046 668, 609 | 1,019, 697 562, 400 464,800 |........ 
Dry and siliceous gold-sil- 


ver Oote 57, 617 441 15, 600 484, 541 |.........-- 9,700 |........ 
Dry and siliceous silver ore. 37, 235 19, 160 2, 323 966, 874 34, 000 6, 300 |........ 
Copper ore................- 447, 248 |..........- 15, 403 293, 065 | 9,891, 800 200 |.......- 
Lead ore.......... RN AME 5,009 |........... 327 82, 864 18, 400 | 1,871,100 |........ 
Zinc-lead ore............... 120 doses 10 743 400 19, 900 | 40,000 
Total, lode mines....| 3,640, 467 | 1, 284, 547 702, 272 | 2, 847, 784 ¡10,502,000 | 2, 372, 000 | 40,000 
"Total; pincers eoe Ses OUI reque ee 472, 306 40,491 A A An 


eS | —— s | E nennen | —— r | peter ee | a Y aF 


3, 640, 467 | 1, 284, 547 | 1, 174, 578 | 2,888, 265 |10, 502, 000 | 2,372,000 | 40,000 


METALLURGIC INDUSTRY 


During 1937, as in former years, the bulk of the ore and virtually 
all of the old tailings were treated at gold and silver mills; 86 percent 
of the total tonnage of ore and old tailings was treated at gold and 
silver mills; 14 percent was treated at concentrating mills; and a 
fraction of 1 percent was shipped for direct smelting. Comparing 
1937 with 1936, there was an increase of 10 percent in the tonnage of 
ore and of 1 percent in the tonnage of old tailings treated at gold and 
silver mills; the quantity of material treated at concentrating mills 
declined 1 percent, and the quantity of ore shipped for smelting 
increased 108 percent. "The total quantity of ore increased 8 percent 
in 1937 compared with 1936; old tailings increased 1 percent; and the 
sum of ore and old tailings increased 6 percent. The tables on the 
following pages give the details of recoveries by the various metal- 
lurgical processes. 

Most mining companies in California owned and operated their 
own metallurgical plants, but there were a number of custom mills 
in the State. The leading operators of metallurgical plants receiving 
custom material were the Idaho Maryland Mines Corporation, Grass 
Valley, Nevada County (cyanidation of ore and concentrates); 
Amador Metals Reduction Co., Jackson, Amador County (cyanidation 
of concentrates); Burton Bros., Inc., Rosamond, Kern County (cyani- 
dation of ores); Western Graphite Co., Lake Hughes, Los Angeles 
County (flotation of ores); Golden Queen Mining Co., Mojave, Kern 
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County (cyanidation of ores); and Keeler Gold Mines, Inc., Keeler, 
Inyo County (cyanidation of ores). The largest metallurgical custom 
plant in California continued to be the State's only smelter—the 
Selby lead smelter of the American Smelting & Refining Co., Selby, 
Contra Costa County. 


Mine production of metals in California, 1986-37, by methods of recovery, in terms of 
recovered metals 


Material Gold 


Method of recovery Silver Copper Lead Zine 


treated 
1936 Fine 

Short tons| Fine ounces, ounces | Pounds | Pounds | Pounds 
Ore and old tailings amalgamated......... 2, 290, 470| 374,077. 20|  215,179|..........|----..--..|.---.-.- 

Ore, old tailings, sands, slimes, and con- 
centrates cyanided.....................- 1,826, 760} 133, 200. 29|  438,031|..........|.-.-...-..|.-----.- 

Concentrates smelted: 
AAA E 56, 686| 124,977.29) 1,087,041] 8,649,049)  214,075|.......- 
E AA 7,815| 29,525. 21 56, 422 41,021|  136,652| 16,000 
Ore and old tailings smelted.............. 11, 700 6, 239. 01| 274,045 71,930|  613,273|........ 
Total, lode mines. .................:|.......... 668, 019. 00| 2, 070, 718| 8, 762,000} 964,000} 16,000 
Total, pnlaceers --------------------------|---------- 409, 423. 00 5581.25 A A Les ond 
lesa ees 1, 077, 442. 00| 2, 103, 799| 8, 762,000} 964,000; 16,000 
1937 

Ore and old tailings amalgamated......... 2, 442, 904} 370,004.00! 214, 639).......___]----_.----]---.-.-- 

Ore, old tailings, sands, slimes, and con- 
centrates cyanided...................... 2,171,458| 176,292.00,  724,3060|..........|.....-....|.------- 

Concentrates smelted: 

Flts iON sa EE 49, 764] 129, 261. 00| 1, 410, 671/10, 259,600; 463, 000|-------- 
Gravity A tS 4,472| 18,069.00 13, 478 20, 100 9, 400| .......- 
Ore and old tailings smelted.............. 23, 785 8,646.00| | 484,036|  222,300| 1,899, 600| 40,000 
Total, lode mines.-------------------|---------- 702, 272. 00| 2, 847, 784/10, 502, 000| 2, 372, 000| 40, 000 
Total, placers-----------------------------|---------- 472, 306. 00 AQ Y AA A GE 


I cL as 1, 174, 578. 00| 2, 888, 265/10, 502, 000| 2, 372, 000| 40,000 
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Mine production of metals from gold and silver mills in California, 1936-37, by 
counties, in terms of recovered metals 


Material treated 
County 
Old tail- 
Ore ings 
1936 Short Short 
tons tons 
Amador........... 246,173 | 785, 
utte.............- 28, 792 Eeer 
Calaveras.......... 330, 726 9, 831 
Eldorado. ......... 220, 467 70 
Imperial........... 2, 085 9, 040 
Iny0.:. eic 7, 431 1, 316 
Kerh.-.--——— 238, 254 | 421, 832 
Los Angeles........ 13,745 |.........- 
Madera............ 6:153 ].2 5 eae 
Mariposa.......... 45, 497 5, 230 
Mono.............- 15, 500 2, 887 
Nevada............ 953, 139 385 
Placer............. 02,170 I. u wee 
Plumas............ 2094. [us tacoc 
Riverside.......... , 630 628 
San Bernardino.... 3, 975 11, 437 
San Diego. ........ 419 |.......... 
Shasta. ............ 226, 239 |.........- 
SIGMA AAN 60, 913 |.......... 
Siskiyou........... 108, 765 |.......... 
Trinity...........- 10, 784 |.........- 
Tulare. ...........- 100 Veeck 
'Tuolumne......... 38, 442 1 
Ventura........... 215 |::222222— 
Yuba.............. 1,309 |.......... 
Other counties !____ 6, 743 400 
2, 670, 320 |1, 272, 341 
1937 
AIDING AP 6f 222222- 
Amador........... 257,472 | 725,183 
Buti6 s 64, 064 |.......... 
Calaveras.......... 396, 386 8, 000 
Eldorado.......... 136, 127 270 
Fresno.............|] |  4A4[......--- 
Humboldt.........|  56|.........- 
Imperial........... 7, 105 6, 300 
NY o DERE T 10, 062 4,475 
Kern.............- 223, 563 | 447,957 
Lassen............. 5,901 |.......... 
Los Angeles........ 10,041 |.......... 
Madera............ 158 |.......... 
Mariposa.......... 126, 374 4, 008 
Modoc............. 300 |. L 
Mono.............. 40, 878 3, 370 
Monterey.........- 42 |... ` 
Nevada............ 1, 014, 710 53, 715 
e MA 62, 049 1, 
Plumas...........- 32, 469 |.........- 
Riverside.......... 16, 830 323 
San Bernardino. ..| 17,165 20, 080 
San Diego......... 162 PO 
Shasta.....-.------ 198, 580 150 
Sierra.............. 67, 429 900 
Siskiyou........... 93, 732 PRA 
Trinity A 7,848 |.........- 
Tulare............. 255 | eect secon 
Tuolumne......... 148, 549 1, 685 
Ventura..........- 181 E 
YuUD8..: nul 2, 036 589 


Recovered in 


Concentrates smelted and recovered metal 


bullion 
Con- 
cen- 
Gold Silver | trates Gold Silver |Copper| Lead 
pro- 
duced 
Fine Fine | Short Fine Fine 
ounces ounces | tons ounces ounces |Pounds | Pounds 
68,936.32 | 15,378 | 5,108 | 11,245.35 | 5,765 | 13, 632 542 
3, 330. 61 , 903 240 | 2,281.59 | 5,731 |........|.....-.- 
27,513.86 | 8,322 29 142. 6 661 |........ 1, 013 
21,972.15 | 3,927 | 3,957 | 13,373.73 | 2,364 | 12, 000 |........ 
895. 40 70, EI A AAA EIA A A 
3,754.55 | 10, 862 7 16. 41 A A 
66, 181. 52 |368, 634 49 234. 57 409 e E AS 
3, 428.12 | 1,233 111 529. 60 314 | 1,021 |........ 
336. 49 176 7.5 Us AAA IRE 
13, 951.29 | 2,981 801 | 7,179.63 | 2,502 | 4,000 |........ 
1,432.21 | 6,484 | 10 23. 259 | ......- 1, 608 
215, 596. 24 |159, 966 |15, 898 | 54, 442, 28 |276, 283 |100, 063 | 246, 184 
13, 395. 07 | 11, 539 1,562.30 | 4,875 |........ 1, 307 
, 089. 890 731 | 3,359. 67 718 VE , 000 
5, 046. 48 5, 607 24 82. 21 46 |.......- 5, 421 
zs 85 | 14,972 16 84. 85 201 241 
g AA AA E, AAA EE 
21, 143. 36 | 27, 506 11 51. 34 E She zo. zL zu 
17, 823. 9 3, 460 206 | 1,124.82 ADS e 2 AA 
7,992.25 | 1,207 271 981. 18 207 832 eeu 
4, er 80 971 29 142. 70 ¡MN AA 
. B AA AAA SM AA cerca 
3, pF 16 "d 2, 833 4, 970. 56 2, 287 8, 000 |........ 
403. 00 07 [55 eae doc A aZ: utata sana 
1,027.81 | 2,369 3 1. 25 d AA ovp 
507, 277. 49 |653, 210 130,714 |101, 837. 46 |303, 265 |139, 789 | 258, 832 
AN A lex acer ctu] AN Dane ut AA 
66, 487. 00 | 15,991 | 4,086 | 11,945.00 | 3,820 | 12,000 |.......- 
9, 935. 00 | 17,570 183 | 1,555.00 | 3,389 | 2,000 |........ 
27,487.00 | 8,250 401 864. 00 748 500 |........ 
19,572.00 | 2,998 | 1,496 | 5,744.00 | 1,944 | 8,200 4, 900 
8. 00 D E AAA A ANDERE RF 
10. 00 - M A AE AAA AAN A 
3, 191. 00 NA IAS | EPA EE 
3, 063.00 | 10, 996 13 201. 00 427 PA 200 
62, 773.00 |543, 348 72 | 2,180.00 | 93,047 |........ 3, 700 
E A E AE A GE 
2, 566. 00 707 3 9. 00 ye EA IA 
131. 00 7 DE AS AAA AA AAA EARS 
12, e do 3,382 | 1,964 | 9,669.00 | 3,337 | 7,400 2, 000 
ç XE AAN MAA E AA pu srsula 
4,385.00 | 56,077 |--.-._-|.----------]------ |-- 2s. |-------- 
21. 00 4 2 39.00 1... DEE, A 
262, 719. 00 |197, 535 | 9, 261 | 36, 142. 00 |304, 818 |129, 100 | 314, 900 
11, 626.00 | 4,033 408 , 524.00 | 14, 3, 4, 900 
858. 00 256 | 2,117 | 7,557.00 | 1,651 | 2,700 1, 300 
5,322.00 | 5, 077 7 243. 00 245. A EE 
1, 545. 00 | 33, 642 103 | 2,310.00 | 29,483 | 1,000 | 42,000 
43. 00 15 3 12.00 AA E. A 
13 636-00 1-260. %82 [eo te lt ti sua us 
21, 752. 00 4, 168 329 1, 784. 00 484 |. A tees 
5, 774. 00 689 224 626. 00 10741. 5 2, 000 
1, E 00 ic 12 71. 00 dA AA ÓN 
8, Kä 4, 290 2,169 | 5,721.00 | 2,512 | 6,000 |.......- 
576. 00 LAA AAA PRA O, EE 
89, 192. 00 1460, 984 |172, 700 | 375, 900 


2, 949, 474 |1, 279, 078 |546, 296. 00 |938, 999 |22, 943 


1 Fresno, Humboldt, Lassen, Santa Clara, and Stanislaus Counties. 
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Mine production of metals from concentrating mills in California, 1936-37, 
by counties, in terms of recovered metals 


County 


San Bernardino 
Other counties ! 


Alpine..............- 
Calaveras..........- 
Eldorado EE o a ad 


Riverside............ 


San Bernardino 


Material treated Concentrates smelted and recovered metal 
O o! SE Gold | Sil C Lead | Zin 
re : rates 0 ver opper c 
tailings produced 
Fine 
Short tons| Short tons| Short tons! Fine ounces| ounces Pounds |Pounds | Pounds 
43 340. 80 29 2, 268 30d MA 
REOS 7 25.79 PA A AAA AREA EA 
111,409 |.......... 7,931 | 17,940. 62 4.081 AO AE AA 
575,701 1:25:22: 1,958 | 16,119.64 7, 398 48, 829 | 16, 449 |........ 
8,058 |.......-.- 220 886. 65 7064... L. A mm 
Il 730 | ul zvenz 369 2, 227. 60 15, 328 9, 369 | 29,816 |........ 
1, 482 |.........- 104 69. 24 1, 765 216 | 21,965 |........ 
489, 729 EA 23,155 | 15,054.70 | 809,645 | 8,489,509 | 23, 308 | 16,000 
680, 610 720 33,787 | 52,665.04 | 840,198 | 8, 550,281 | 91,895 | 10,000 
A ATTI 
2, 500 eer 84 393. 00 8,950 A 6,000 |.......- 
1,345 |---  . . 193 535. 00 15 1:500. [2i nelle gr RE 
68,586 |.......... 5,359 | 10,425.00 4, 509 40, 500 900 |.......- 
33, 263 4, 469 1, 071 4, 983. 00 2, 187 117,400 EE E 
196 AA 093 | 13,762.00 7,713 58,700 | 83,700 |.......- 
21,289 |.........- 380 3, 110. 00 32.009 PA A A 
pe |) i [ooo 36 1, 146. 00 L465 AR E weve dese 
22, 617 1,000 303 503.00 | 572, 525 11, 100 700 Leg 
5, 000 |.........- 96 353. 00 66, 763 2,000 8:32 last 
1,944 |.......... 45 776. 00 23 300 100 |........ 
2,406 |... 49 378. 00 2, 373 200 5, 100 |.......- 
447,050 |.........- 21, 435 15, 287. 00 291, 602 9,875,300 |........]...-.-.- 
439 |... . . 2 13 77.00 AO RE A AS 
55; M AAA 38 99. 00 207 AAA AA AA 
40 |.........- 2 AAA AAA AA rectc 
1,000 arica 96 307. 00 437 AAA A AO 
667, 208 5, 469 31,293 | 58,138.00 | 963,165 | 10, 107,000 | 96,500 |........ 


1 Alpine, Butte, Los Angeles, Mono, Napa, Orange, Placer, Plumas, Shasta, Siskiyou, and Yuba Counties. 


Gross metal content of concentrates produced from ores mined in California, 1936-37, 
by classes of concentrates 


Class of concentrates 


Gross metal content 


Silver 


Copper 


E.  ( E 5 5gT i Ku us i | is konum asi 


Short tons| Fine ounces 


138, 936. 81 


Fine ounces 
316, 179 


Pounds 


Pounds 


Pounds 


102, 152 
18, 300 


EEE a AD _Q__ LL yy QQ e cr q AS 


154, 502. 50 


120, 922. 00 
1, 795. 00 


370, 385 


17, 301 


or | _ TTP Ñ A PEDERSEN TERE | RENEE ememr) | oeren EE 


1936 
Dry pold AAA 40, 963 
Dry gold-silver................... 203 
Dry CH ers casas 600 
e ei ae 22, 018 
oe PRENNE NOR EE 569 
Zinc lead ERU A MEAE RIDE 88 
64, 501 

1937 
A A recs sees 30, 719 
Dry gold-silver................... 29 
Dry silver........................ 393 
Ree EUN 22, 561 
¡E ooo acess ote cuss ee 533 
Lead-copper...................... 1 
54, 236 


147, 330. 00 


1, 424, 149 


10, 699, 831 
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Mine production of metals from California concentrates shipped to smelters, 1936-37, 


in terms of recovered metals 


BY COUNTIES 


orn Gold Silver Copper Lead Zinc 
Short Fine Pounds Pounds | Pounds 
1936 tons Fine ounces ounces 
EE 1 98. 5,308 |... . . 2 ¿000 1.22... 2: 
ATNG0P n pino ss 5, 151 11, 586. 15 6, 062 15, 900 899 |.......... 
Butte 2 conca seca saree 240 2, 281. 59 5, (91 AAA, A us sa gus 
Calaveras...---------------00----- 36 168. 44 OST | essc 1018 1. s 
Eldorado. -.---------------------- 11, 888 31, 314. 35 7,345 12,000 1.52 sl] EE 
tee 1, 965 16, 136. 05 7,411 48, 829 16, 449 |.......... 
CC z 2 cert teense ste: 269 1, 121. 22 PAG? D, E E 
Los Angeles....................... 113 543. 31 315 1 (21- AO PAR 
Madera. ouo lino 2 7.51 i lios AO toes Be 
Mariposa. ono eve ee ts 801 7, 179. 63 2, 502 4,000 |----------ļ---------- 
AA eee occas 610 329. 26 415, 943 6, 431 2 313 listan 
IN G08 ZZ ze Sis AA 263 802. 00 98, 144 14 NA AS 
Nevado seso al Sur detec sees 16, 267 56, 669. 88 291, 611 109, 432 | 276,000 |.........- 
A A ULT 88 11.00 5,009 |------------ , 000 16, 000 
Placer O one cee 313 1, 749. 80 56,116 1... L.L: 4000 Deiere Stee 
PIUHB8S:.. Sms 2 areas 22, 735 16, 209. 16 282, 986 | 8, 478, 000 2,000 loo iaces 
a E 24 82.21 | 46 ]|.........--- 5,421 |: 
San Bernardino................... 120 154. 09 1, 966 457 22,942: nacion 
Santa Cruz. o2 rss 3 1.25 P AI O oto 
Shasta-.-------------------------- 21 71.34 E A A A 
Biorra AA sis ps u Sans. 296 1, 124. 82 452: O AAA RN 
SISKIYOU nsec zu goc L ctas. 418 1, 737. 68 1, 248 2.000 A eee u aS 
di oes on Sees ios ee cee 29 142. 70 123 AA A A 
dio A 2, 833 4, 970. 56 2, 287 8.000. [55555 s noon aus 
Sé WEEN 10. 50 10 SS PA MA 
64, 501 154, 502.50 | 1,143,463 | 8,690,070 | 350, 727 16, 000 
1937 GENEE, Mo rd MA Na. O 
IEN ee 84 393. 00 8, 950 |...........- 6,000 |.........- 
AIDAdOR: 2 uu eoceatUxd Uses 4, 086 11, 945. 00 3, 820 12-000 1. Soc esce iones cse 
EE 183 1, 555. 00 3, 389 2,000 EE eeu 
Calaveras...---------------------- 594 1, 399. 00 901 SNE eebe, eege 
Eldorado tee 6, 855 22, 169. 00 6, 453 48, 700 5,800 |.......... 
Imperial-------------------------- 1,071 4, 983. 00 2, 187 117-400. 12-6 nnne usce 
InyOs.2- 2 5n sponsi odere eas 2, 106 13, 963. 00 8, 040 58, 700 83, 900 |.........- 
p) ME 452 5, 290. 00 96, 950 |............ 3,700 |.........- 
Los Angeles......................- 39 1, 155. 00 1:482. AAA A ete eR 
MariID0S8. eem esEWS 1, 964 9, 669. 00 3, 337 7, 400 2, 000 |.......-.- 
A A ees 303 503. 00 572, 525 11, 100 TOO 222 
Monterex. À - 2 35.00112 uo ae A ARA 
Che DEE 96 353. 00 66, 763 2,000 dos EE 
INGVOG A a mun sQ 9, 306 36, 918. 00 305, 057 129, 400 | 315,000 |.........- 
Pl8e0p.-.-3 n Bhce 547 2, 902. 00 17, 356 4, ,000 |---------- 
Ploma 59124022 4p Sir 23, 552 22, 844. 00 293, 253 | 9,878,000 1,300 |: oca 
Riverside. ------------------------ 20 320. 00 204 AE A act boe 
San Bernardino................... 141 2, 409. 00 29, 780 1, 000 42,000 |---------- 
San Diego. ....................... 3 12:00. 15598 oc ce de maet EE IAE 
DICK c; NM T NN RN T 331 1, 788. 00 A A ce ace 
DISKIVOU -osease e iei dla 320 933. 00 044 saecu 2,000 |---------- 
TANU AA oes 12 71.00 yo MEA A IA 
Tuolumne -——— aa 2, 169 5, 721. 00 2, 512 6,000 AA ross 
54, 236 147, 330. 00 | 1,424,149 | 10,279, 700 | 472,400 |.......... 
BY CLASSES OF CONCENTRATES 
1936 

Dry and siliceous gold. ............... 40, 963 |138,936.81 316, 179 193, 606 | 287,893 |.........- 
Dry and siliceous gold-silver. ......... 263 802. 98, 144 4,000 see feces | cose ence 
Dry and siliceous silver............... 600 306. 00 415, 680 6, 431 675 |---------- 
o 2 2 A deweece 22, 018 |12, 912. 09 282, 283 | 8,479,300 |..........]........-- 
Ten. suu e p ters 569 | 1, 534. 60 25, à 159 AAA 
Ziüc-lead AA A 88 11. 00 5,909 |............ 18, 000 16, 000 
64, 501 |154,502.50 | 1,143,463 | 8,690,070 | 350,727 16, 000 
1937 rum a el KIEL LAC D iia NESST 

Dry and siliceous gold .-------------- 30, 719 [120,922.00 358, 314 251, 400 | 302,500 |.......... 
Dry and siliceous gold-silver.......... 29 | 1,795. 00 92,931 |-.---------- 3, 700 |.........- 
Dry and siliceous silver............... 393 837. 00 639, 604 13,100 | 700 |.......... 
CODDO o ee a cece Ser ee 22, 561 |20, 714. 00 293,978 | 9,999,000 |..........|........-- 
Load EE 3, 046. 00 39, 274 16,100 | 165,300 |.......... 
Lead-copper.......................... 1 16. 00 48 100 200 |---------- 
54, 236 1147,330.00 | 1, 424, 149 | 10, 279,700 | 472,400 1.........- 


(QDD A 
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Gross metal content of California crude ore shipped to smelters, 1986-37, by classes of 


ore 
Gross metal content 
Class of ore Ore | 
Gold Silver Copper Lead Zinc 
1936 Short tons | Fine ounces | Fine ounces | Pounds | Pounds | Pounds 

Dry and siliceous gold. ............. 4, 885 4, 708. 74 21, 350 30, 493 20; 115;|; 2: zs 
Dry and siliceous gold-silver........ 361 169. 07 8, 522 1, 236 2 149 |... dias 
Dry and siliceous silver............. 4, 398 915. 11 214, 435 14, 745 1, 901 |.........- 
CoDDer..licosecoksetéseescecoc eine 83 41. 37 297 A E 
A eu xamered 25 hide 1, 973 344. 72 29, 441 32, 552 622, 148 |.......... 

11, 700 6, 239. 01 274, 045 84, 173 | 646,307 |.......... 
Dry and siliceous gold. . ............ 4,577 4, 621. 00 11, 294 71, 902 4,687 |.........- 
Dry and siliceous gold-silver........ 3, 196 553. 00 11, 178 91, 686 OTT AAA 
Dry and siliceous silver. ............ 10, 492 3, 009. 00 376, 807 23, 517 10,198 |.......... 
CODDO == cessneasimas Ee 391 126. 00 1, 750 35, 502 484 |.........- 
1E s -220: A A 5, 009 327. 00 82, 864 20, 676 |1, 957, 514 |.........- 
Zinc-lead HEEN 120 10. 00 743 628 20, 810 43, 588 


23, 785 8, 646. 00 484,636 | 244,001 |1, 994, 370 43, 588 


Mine production of metals from California crude ore shipped to smelters, 1936-87, 
an terms of recovered metals 


BY COUNTIES 


Ore Gold Silver Copper Lead Zinc 

1936 Short tons | Fine ounces | Fine ounces| Pounds | Pounds | Pounds 
Amador eno oos 34 98. 53 94 100 1,101 |---------- 
Calaveras--------------------------- 460 422. 70 3,874 |---------- 2,987 |.........- 
hue GEET 2, 302 591. 40 33, 231 23, 171 539, pol AAA 
KO Do cesa 1,477 414. 26 TN, 700 AAA AA AA 
Los Angeles. 225 226. 57 776 CTO AAA IA 
Mariposa rees iech 61 43. 08 ISG A SN PA 
MOD Os 2365 cies dla aces 161 70. 53 2, 683 1, 569 29, 627 |.........- 
Nevada.---------------------------- 644 406. 88 1,316 24.568. A EE 
Plator Locos er E ha s 44 338.13 | JAL losses tate sus s 
Riverside... ----------------------- 198 641. 31 566 |.........- 10 Y POSEA 
San Bernardino..................... 5, 585 1, 880. 06 218, 388 21, 543 39, 428 |.........- 
LX] MCN 53 116. 30 UN MARA A wv ES 
SISKIVOU scale testes toutes 90 203. 07 AA AAA O 
TOUY ii ii 22 38. 50 20122 2 A EE 
Tuolumne__..-... . e 47 61.28 BO REA l ass Ou AA 
Other counties !--------------------- 297 686. 41 Dado AAA AAA WEE 
11,700 6, 239. 01 274, 045 71,930 | 613,273 |.........- 
1937 Ha aa aca Vid a ee ee 
Amador. dic teur ol 236 387. 00 B00; A A AA 
AA te ee A ar c racine 9 110. 00 219: AAA AS EEN 
CalaveraS. cu sosa aos eses 242 439. 00 I 094 PA UA A 
Eldorado. __..---------------------- 201 25. 00 305 | 17,300 200 |.........- 
AA A St A 47 18. 00 ] AN AMA AE 
o AAA me uen 228 186. 00 189 600 4,000 |.........- 
TAY A A A Ae asss 5, 262 652. 00 82, 962 17,300 |1, 824, 100 22, 000 
WOOP MDC 1, 420 1, 812. 00 85, 798 |........-- 300 |---------- 
Los Angeles........................- 383 185. 00 10 2: 000| RP EE 
ES A E 29 9. 00 27 2 OOO A neuste 
Mariposa. -------------------------- 58 64. 00 153 2, 000 E AAA AA 
MODO icd cute a do 451 308. 00 2, 144 900 11,300 |.........- 
Nevada: score rica artists 1, 035 480. 00 2, 390 48, 600 1,000 |.......... 
EIERE 305. 00 E IA AA cts toda aet 
PIUMOS 3s eee tl teme E 38 34. 00 KEE 700; EE 
Sa Ee TEE 378 439. 00 142 6,000 AM A 
San Bernardino..................... 10, 034 2, 005. 00 295, 759 37, 000 58, 000 18, 000 
San Diego... mmo 5.004];  -"" A Sete eee a clo ee 
San Luis Obispo................ de 20 16. 00 AA RT PE 
al 22 LIL decla eius 3, 316 955. 00 11, 299 88, 000 |----------ļ---------- 
a A ee E tum S 4 12. 00 > a ARA AAA E 
SISKIVOU dc die 26 26. 00 I£ AA ARO EE 
Trinity MERE 12 10. 00 12 A A A 
TUTO EE 13 10. 00 AAA IA A 
Tuolumne- -.------------------------ 56 149. 00 KN A PA GE 
YUDA- ou u ct 3 2: 008 AAA AA A MASAS 


— m | —— À oc ED 


23, 785 8, 646. 00 484,636 | 222,300 |1, 899, 600 40, 000 


e Butte, Eldorado, Fresno, Humboldt, Imperial, Lassen, Merced, Plumas, Stanislaus, and Yuba 
ounties. 
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Mine production of metals from California crude ore shipped to smelters, 1936-87, 
an terms of recovered metals—Continued 


BY CLASSES OF ORE 


Copper 


Ore Gold Silver 
1936 
Short tons | Fine ounces | Fine ounces 
Dry and siliceous gold.............. ; 4, 768. 74 21, 350 
Dry and siliceous gold-silver........ 361 169. 07 8, 522 
Dry and siliceous silver............. 4, 308 915. 11 214, 435 
As ee e 83 41.37 297 
TONG A A A 1, 973 344. 72 29, 441 
11, 700 6, 239. 01 274, 045 
1937 
Dry and siliceous gold.............. 4,577 4, 621. 00 11, 294 
Dry and siliceous gold-silver........ 3, 196 553. 00 11,178 
Dry and siliceous silver............. 10, 492 3, 009. 00 376, 807 
q ee 391 126. 00 1, 750 
ee 5, 009 327. 00 82, 864 
Zine-lé8d EE 1 10. 00 743 


23, 785 8, 646. 00 484, 636 


222, 300 


Pounds | Pounds 


a ee xxi nn 


1, 899, 600 40, 000 
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ALPINE COUNTY 


Mogul district—The Zaca Mining Corporation operated the Zaca 
mine during 1937, treated gold-silver ore by flotation, and shipped the 
resulting gold-silver concentrates for smelting. 


AMADOR COUNTY 


Camanche district.—The Comanche Gold Dredging Co. operated a 
connected-bucket dredge along the Mokelumne River during 1937 
and treated gravels lying in Amador, Calaveras, and San Joaquin 
Counties. 

East Belt district.—Gold ore from the Fort Ann mine was treated by 
amalgamation in 1937. The Rainbow Mines, Inc., developed the 
Rainbow mine and treated 302 tons of gold ore by amalgamation. 
Garibaldi Bros. treated gravel from their property 1 mile south of 
Volcano in a nonfloating washing plant; this was the leading gold 
placer operation of the district in 1937. 

Lancha Plana district.—The Lancha Plana Gold Dredging Co. 
began to operate its new connected-bucket dredge on February 14, 
1937, and continued active for the remainder of the year at its property 
on Jackson Creek. 

Mother Lode district.—The Argonaut Mining Co., Ltd., worked the 
Argonaut mine throughout 1937 and produced a large quantity of 
gold ore, which was treated by amalgamation and flotation. This 
mine, already the deepest in California, sank an auxiliary shaft to the 
6,150-foot level. The Belden Amador Mines, Inc., treated part of its 
ore by amalgamation with concentration and shipped the remainder 
for direct smelting. The Central Eureka and Old Eureka mines were 
operated by the Central Eureka Mining Co. throughout the year. 
According to the annual company report for the year ended January 1, 
1938, 36,264 tons of gold ore were treated, with an average recovery of 
$17.99 per ton. The ore was treated by amalgamation and concen- 
tration, and the concentrates were cyanided at the plant of the 
Amador Metals Reduction Co. In addition, 4,007 feet of develop- 
ment headings were driven. "The Central Tailings Co. worked on 
Central Eureka tailings throughout the year. The Delta Tailings Co. 
continued to cyanide material derived from a deposit of old tailings 
that had collected as a delta on one of the streams draining the Mother 
Lode district. A 60-percent interest in the Fremont Gover mine was 
transferred by the Amador Mother Lode Mining Co. to the Fremont 
Gover Co. on September 10, 1937; the former company had started 
production late in December 1936, and the latter company assumed 
management with the transfer of control. Much of the material 
treated during the year was derived from old dumps, but a develop- 
ment campaign was pushed to provide ore from underground stoping. 
The Kennedy Mining & Milling Co. derived the major part of its 
production during 1937 by the re-treatment of its own old tailings; 
some gold ore was also mined. The Original Amador Gold Mines 
treated a large quantity of ore by amalgamation. The Arroyo Seco 
Gold Dredging Co. operated its connected-bucket dredge on Dry 
Creek and Mule Creek near Ione throughout the year. The River 
Pine Mining Co. operated a dragline dredge on Cosumnes River. 
Wolin-Hall & Wackman also operated & small dragline dredge on the 
Cosumnes River. 

78560—38——16 
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BUTTE COUNTY 


Cherokee district.—Lessees on the property of the Cherokee Butte 
Co. recovered a considerable quantity of gold by small-scale hand 
methods. 

Forbestown district—The Forbestown mine of the Idaho Maryland 
Mines Corporation operated throughout the year and treated a large 
quantity of gold ore by amalgamation and concentration; the concen- 
trates were shipped to the company cyanide plant at Grass Valley for 
further treatment. On an average, 86 men were employed; almost 
3,000 feet of development work were done. 

Magalia district—The I X L property was worked from May 1, 
1937, until the end of the year. The Dix Mines, Ltd., worked the 
Dix drift placer throughout 1937. The Butte Mining & Development 
Co. worked the Hintz and Skillin properties near Chico, using a power 
shovel and dry-land washing plant. A dry-land washing plant operated 
for a few months on the Hodapp ranch. A connected-bucket dredge 
was operated by the McCoy Dredging Co. on the McCoy ranch for 
a short period during 1937. 

Oroville district.—The Butte Gold Dredging Co. operated a dragline 
dredge in 1937. The Penn Dredging Co. treated 360,000 cubic yards 
of ancient river-bed gravel and recovered over 2,000 ounces of gold 
during 1937. The Pilot Dredge Co. moved its dragline dredge from 
Butte to Shasta County early in the year. Richter & Sons operated 
a dragline dredge in the district during 1937. The Western Dredging 
Co. conducted dragline dredging operations on Butte Creek during 
1937. Exhaustion of gravel deposits and litigation with local farmers 
over alleged stream pollution by the dragline dredge operators seemed 
likely to curtail greatly this relatively new branch of the gold industry 
in Butte County. The Yuba Consolidated Gold Fields operated a 
connected-bucket dredge throughout the year on property adjoining 
the Feather River and was the leading mineral producer of the county. 

Palermo district.—Cinco Mineros Co. and the Fourells Dredge Co. 
operated dragline dredges during 1937. 

Yankee Hill district—Hoefling Brothers worked the Surcease mine 
throughout 1937, and treated a large quantity of gold ore by cyani- 
dation. 

CALAVERAS COUNTY 


Camanche district.—The principal producers in the Camanche dis- 
trict were placer-mining companies using one of the mechanical 
methods for handling gravel. The Atlas Gold Dredging Corporation 
operated a dragline dredge. A dredge of the connected-bucket type 
was operated by the Comanche Placers, Ltd., throughout the year. 
The No. 2 connected-bucket dredge of the Lancha Plana Gold Dredg- 
ing Co. operated throughout the year in the district. E. L. Lilly 
operated a dragline dredge intermittently throughout the year; the 
periods of idleness resulted from moves made from one area to another. 
The Wallace Dredging Co. operated a connected-bucket-type dredge 
on property along Bear Creek; approximately one-quarter of the 
year was spent in Calaveras County and the remainder of the time in 
San Joaquin County. 

East Belt district—Gold ore was treated by amalgamation at the 
Continental mine near West Point during 1937. The Fine Gold 
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Mining Co. treated by amalgamation 1,040 tons of gold ore from the 
Fine Gold mine. The Total Wreck Redemption Co. acquired the 
Total Wreck mine on March 1, 1937, and operated the mine for the 
rest of the year. 

Jenny Lind district —The Royal mine was worked from May 3 until 
the end of 1937; the gold ore produced was treated by amalgamation. 
K. G. Schwegler (Milton Gold Dredging Enterprise) operated a 
dragline dredge throughout the year. 

Mother Lode district.—The Carson Hill Gold Mining Corporation, 
which operated the Carson Hill mine, was the leading gold producer 
of Calaveras County during the year. The company treated 351,178 
tons of gold ore by amalgamation and cyanidation and recovered 
22,157 ounces of gold and 6,617 ounces of silver; development work at 
the property during the year totaled 7,551 feet. The Lucky Joe Gold 
Mining Co. amended its articles of incorporation and changed its 
name to Le Roi Mines, Inc., on June 28, 1937; these companies 
operated the Easy Bird group of claims, also known as the Lucky Joe 
mine. Although a good part of the year was consumed in develop- 
ment work, a considerable tonnage of ore was treated by flotation. 
The Dalaray Mines, Inc., worked the Gospel and Hageman properties 
with a power shovel and treated the ore recovered by amalgamation. 
The Jumbo Consolidated Mines Co. worked the Mountain King mine. 
The Golden River Mining Co. developed the Bishop property as a 
drift mine from March through September 1937. The Triangle Min- 
ing Co. operated a dry-land dredge on its property 3 miles north of 
San Andreas from June 1 to November and recovered 130 ounces of 
gold. The Vallecito Mining Co., Inc., recovered 358 ounces of gold 
from 1,213 tons of gravel taken from the Vallecito Western drift mine. 


ELDORADO COUNTY 


East Belt district. —The organization operating the Middle End mine 
was incorporated as the Cosumnes Mines, Inc., on November 7, 1937; 
over 1,500 ounces of gold were recovered, largely by the smelting of 
concentrates produced at the company flotation mill. 

Mother Lode district.—The Beebe Gold Mining Co. operated the 
Beebe and Alpine mines near Georgetown throughout 1937; the 
company ore was treated in a 400-ton flotation and cyanide plant. 
The Black Oak mine was reported in operation throughout the year; 
much of the gold recovered there resulted from the discovery of small 
bodies of high grade. A small quantity of gold ore was treated by 
amalgamation at the Hart mine. 'The Kelsey Mining Co., Inc., 
worked the Kelsey mine. 'The Lode Development Co. operated the 
Rozecrans mine throughout the year and treated the gold ore pro- 
duced by amalgamation and flotation; a 100-ton flotation mill was 
built during the year, and 350 feet of sinking and 1,820 feet of drifting 
and crosscutting were also done. The Sliger mine was operated by 
the Middle Fork Gold Mining Co. from January 1 to May 10, 1937; 
ore was treated in a 100-ton flotation mill, and concenirates were 
shipped for smelting. The Union mine was worked by the Monte- 
zuma-Apex Mining Co., and the ore mined was treated in the company 
300-ton flotation mill. "The Gold Co., Ltd., worked the Veerkamp 
property during 1937; the mine was developed and additional equip- 
ment installed during the period. The Placeres De Oro Co. operated 
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the Carpender drift mine from the first of 1937 until May 31 and re- 
covered 534 ounces of gold from 14,053 tons of gravel. 

West Belt district.— The Mountain Copper Co., Ltd., worked its 
Big Canyon mine throughout 1937, but flooding of the mine in Feb- 
ruary halted production until July. Page Consolidated Mining Co. 
worked the Vandalia lode mine. The Big Canyon Dredging Co., 
which operated a dragline dredge in Big Canyon, treated 270,000 
cubic yards of gravel and recovered 2,314 ounces of gold between 
May 11, 1937, and the end of the year. The Lincoln Gold Dredging 
Co. operated a dragline on the E. R. Skinner mine for about 3 months 
during 1937. 

FRESNO COUNTY 


Friant district.— There were several small lode and placer operations in 
the Friant district in 1937. The Grant Service Rock Co., Cons., had 
the largest output of gold—176 ounces—obtained as a byproduct of 
its sand and gravel business. 


HUMBOLDT COUNTY 


Orleans district.—Hydraulicking at the Pearch mine made this 
pes the largest nn. in the county in 1937. In addition, a 
arge number of small placer operations, many of them carried on by 
snipers, contributed to the county gold output. 


IMPERIAL COUNTY 


Cargo Muchacho district—The Sorocco Mines, Inc., put its new 
150-ton flotation plant at the American Girl mine into operation dur- 
ing 1937 and treated 33,263 tons of ore and 4,469 tons of old tailings. 
The copper concentrates recovered contained almost 5,000 ounces of 
gold and were shipped to a smelter for further treatment. The 
Holmes & Nicholson Mining & Milling Co. worked the Padre, Madre 
No. 2, and Cargo Muchacho group of claims intermittently during 
1937 and hauled the ore mined to its mill near Andrade. The Sover- 
eign Development Co. worked the Sovereign mine throughout the 
year, treated 2,780 tons of ore by cyanidation, and recovered 889 
ounces of gold. Old tailings were treated by cyanidation at the Tumco 
mine. 

INYO COUNTY 


Big Pine (Fish Springs) district.—The Bunker Hill, Cleveland, Rush, 
and Twin Tom mines were productive during 1937. Gold was 
reported recovered from the Hallelu; &h No. 1 dry placer. 

Cerro Gordo district.—Lessees on the Estelle mine shipped lead ore 
for smelting and old tailings for cyanidation. The Keeler Gold Mines, 
Inc., changed its cyanide plant from all-leaching to all-sliming and 
treated ore and old tailings from its mine during 1937. The company 
also served the surrounding area by treating ore on a custom basis. 
Gold ore was treated by amalgamation and lead ore shipped to a 
smelter from the Santa Rosa mine. 

Chidago districi.— The Cardinal Gold Mining Co. worked the 
Cardinal mine throughout 1937 and treated 56,753 tons of ore in its 
300-ton flotation mill; the concentrates, which were valued chiefly for 
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their gold content, were shipped to a smelter. An average pay roll 
of 96 men was maintained during the year. 

Coso district.—A number of operators on lode mines were reported 
active during 1937. The Darwin-Keystone, Ltd., shipped 1,054 tons 
of lead ore for smelting from the Keystone mine. 

Darwin district.—Lead ore was shipped for smelting by the Darwin 
Lead Co. in 1937. 

Slate Range district.—The Gold Bottom Mines, Inc., worked the 
Copper Queen claims, including the American Fraction, Copper Queen 
No. 2 annex, Mountain Beauty, Sylvia Fraction, and Rosaland Frac- 
tion throughout the year; the gold ore mined was treated in the com- 
pany 25-ton flotation mill, and the resulting concentrates were shipped 
for smelting. A lessee shipped 340 tons of lead ore from the Ophir 
mine. 

South Park district.—A number of gold properties were reported 
active from the South Park district during 1937. Construction of a 
35-ton cyanide leaching plant was completed on September 10, 1937, 
at the Ruth mine by Burton Bros., Inc.; the property produced 2,813 
tons of gold ore during the year. The American Eagle and Suitcase 
mines produced 175 tons of ore, from which 353 ounces of gold were 
recovered. 

White Mountains district.—Olds & Beauregard treated 625 tons of 
gold ore in a 15-ton amalgamation and flotation plant at the Poleta 
mine in 1937; the concentrates were shipped for smelting. Lead ore 
was shipped for smelting from the Westgard mine. 

Wild Rose district.—The principal producer in the district was the 
Silver Ball (Skidoo) mine, ore from which was treated by amalgama- 
tion and cyanidation. 

KERN COUNTY 


Agua Caliente district.—Gold ore was treated by amalgamation at 
the Aunt Rosa mine during 1937. 

Cove district—In 1937, the Kern Mines, Inc., treated 20,448 tons 
of gold ore from the Big Blue mine in its 100-ton flotation mill and 
shipped the 357 tons of gold concentrates containing 2,977 ounces of 
gold and 3,606 ounces of silver for smelting; 1,338 feet of development 
work were done during the year. 

Mojave district.*— The discovery by Holmes on Soledad Mountain 
in 1933 started more productive activity than any other strike in 
California in recent years. The ground where the discovery was made 
is now occupied by the Golden Queen Mining Co., the largest producer 
in the Mojave district and the fifth largest silver producer in the State. 
The company operated throughout the year and, besides treating its 
own ore in its 400-ton all-slime continuous decantation cyanide mill, 
also handled a large quantity of custom material, most of which came 
from an adjoining property operated by the Lodestar Mining Co. 
The Golden Queen Mining Co. operated throughout the year with an 
average pay roll of 124 men and drove 9,358 feet of development 
headings. 'The quantity of ore mined by the Lodestar Mining Co., 
although less than that by the Golden Queen Mining Co., was very 
rich in silver as well as zold ; the company was the leading silver pro- 
ducer in the Mojave district and the third largest in the State. In 


4 Sce also Julihn, C. E., and Horton, F. W., The Golden Queen and Other Mines of the Mojave District, 
California, Inf. Circ. 6931, Bureau of Mines, 1937, 42 pp. 
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the Middle Butte section of the district, the outstanding development 
was completion of a 100-ton flotation-cyanide mill by the Cactus 
Mines Co.; milling was begun on September 22, 1937. Despite the 
short period of milling operations, the company output of silver made 
it the seventh largest in the State; its gold output was also consider- 
able. In the same section of the district, the Middle Butte Mines, 
Inc., worked the Middle Butte mine as lessee from the first of the year 
until August 19, 1937, when it relinquished its lease; the ore was 
shipped for treatment by cyanidation. The Yellow Rover and Ex- 
posed Treasure, worked by the Standard Gold Mining Co., was the 
leading -producer in the Bowers Hill section of the Mojave district 
during 1937; company gold ore was shipped to a custom cyanide mill 
for treatment. Lessees on the Yellow Dog property in the same 
section also shipped a large quantity of gold ore. Burton Bros., Inc., 
worked the Tropico mine in the Rosamond Hills section of the district 
and treated a large quantity of gold ore at the mine by cyanidation. 
In addition, this company operated one of the leading custom mills 
of the State and handled ore from many of the smaller mines of the 
district and other mines in that part of California. The trucking of 
ore over 100 miles to this mill has been one of the features of mining 
development in the area. 

Randsburg district.—The leading producer of the district was the 
Anglo American Mining Corporation, Ltd., which operated the 
Yellow Aster mine and tailings dump: the bulk of the company ton- 
nage came from the latter source. The mine ore was treated by amal- 
gamation in a 250-ton stamp mill, and the tailings therefrom were 
added to the old tailings to form the feed for the cyanide plant. 
The Butte Mining Co. treated gold ore from the Big Butte mine by 
amalgamation. Lessees operated the Big Dyke property and treated 
the gold ore produced by amalgamation.  Lessees worked the King 
Solomon property. The Operator mine was worked by the Operator 
Consolidated Mines Co. throughout the year, except for a 3-month 
shut-down starting May 3. A large tonnage of gold ore was recovered 
from the dumps of the Sunshine mine by the Anglo American Mining 
Corporation. Lessees produced small quantities of ore underground. 


LASSEN COUNTY 


Hayden Hill district.—The Hayden Hill Gold Corporation worked 
the Golden Eagle, Juniper, Lone Pine, and Minnie Bell properties 
during the early months of 1937, but all operations were suspended 
before the end of the year. 


LOS ANGELES COUNTY 


Cedar district—The Governor mine, operated by the Governor 
Mine Co., treated its gold ore by amalgamation and was the leading 
producer in the district in 1937. 

Neenach district.—The Big Suzanna mine was worked from April 
until the end of 1937; 899 tons of gold ore were produced and shipped 
for treatment in a flotation custom plant. 

Valyermo district.—The Old Allison mine was operated by the Allison 
Mining Co. throughout 1937 and produced 2,066 tons of gold ore, 
which was treated by amalgamation. 
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MADERA COUNTY 


Daulton district.—A shipment of 13 tons of copper ore for smelting 
was reported from the Jess Belle mine in 1937. 

Hildreth district.—A number of placer and small gold mines were 
active in the Hildreth district during 1937. 

Potter Ridge district.—Gold production was reported in 1937 from a 
large number of small lode and placer properties in the district. 


MARIPOSA COUNTY 


Colorado district.—The Long Gulch Mining Co. worked the Colo- 
rado mine in 1937 and treated the gold ore produced by amalgamation. 
The Schroeder group was operated by the Golden Empire Mining Co. 

Hite Cove district.—The Original and Ferguson mines were operated 
under lease in 1937 by the San Juan Ramsey Co., which was the lead- 
ing producer in the district; 3,604 tons of ore and 198 tons of old tail- 
ings were treated by amalgamation and cyanidation of concentrates 
to recover 520 ounces of gold. 

Hunter Valley district—The Mt. Gaines Mining Co., the largest 
lode producer in the district in 1937, worked the Mt. Gaines mine. 
Another leading producer was the Pyramid Gold, Inc., which worked 
the Pyramid mine. Among the placer operators, the Placer Properties 
Co., Inc., which formerly operated as Kumle & Ferris, handled a 
large quantity of gravel by dragline dredging. 

Mother Lode district.—The Bandarita Mining Co. worked the 
Bandarita mine from September 15 until the close of 1937. The 
Champion mine was operated by the Carda Mining Co. The Pacific 
Mining Co. worked the French mine and treated the gold ore produced 
by amalgamation. The Pine Tree and Josephine group, also operated 
by the Pacific Mining Co., was the most productive in the county; 
the gold ore produced was treated by amalgamation and concentration, 
the resulting concentrates being shipped for smelting. 

Whitlock district.—A large quantity of gold ore was mined at the 
Diltz property. The Whitlock Mines Corporation worked the Miner's 
Hope mine from the first of the year until November 15, 1937, and 
und 2,254 tons of ore by amalgamation with a recovery of 513 
ounces of gold. The Our Chance Mining Co. worked the Our Chance 
mine all year and recovered 476 ounces of gold from 634 tons of ore 
by np 

MERCED COUNTY 


Snelling district. —Connected-bucket dredges in the Snelling dis- 
trict produced virtually all the gold output in Merced County during 
1937. The Merced Dredging Co. operated one electric-powered 
dredge with 60 buckets of 9%-cubic foot capacity each. The San 
Joaquin Mining Co. finished construction of its San Joaquin Dredge 
No. 1, an electric-powered boat with sixty-four 9%-cubic foot buckets, 
and began dredging on March 19, 1937. The Snelling Gold Dredging 
Co. operated two electric-powered dredges throughout the year. 
The Yuba Consolidated Gold Fields also had two electric-powered 
dredges in the Snelling district, which it operated throughout the year. 
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MONO COUNTY 


Bodie district—The Roseklip Mines Co. operated its 300-ton 
cyanide plant throughout 1937 and milled a large quantity of material 
recovered from old dumps; some old tailings were also treated. 

Masonic district.—The Chemung mine was the leading producer in 
the district in 1937. 

Mono Lake district.—The Mutual Gold Corporation worked the 
Simpson mine during 1937. 

Patterson district.—The Sierra Consolidated Mines, Inc., which 
operated the Silverado mine in 1937, was the largest producer of 
silver in the State. The company treated its ore in a 140-ton flotation 
mill and shipped the resulting silver concentrates for smelting. 


NAPA COUNTY 


Calistoga district.—The Coast Range Mining Corporation worked 
the Grisby (Palisade) mine during 1937 and produced silver ore, which 
was concentrated by flotation; the concentrates were shipped for 
smelting. 


NEVADA COUNTY 


Grass Valley-Nevada City district—The gold production of the 
Grass Valley-Nevada City district in 1937 continued to make it the 
leading metal-producing district of the State and among the largest 
in value of metal production in the United States. The Empire Star 
Mines Co., Ltd. (41.4 percent of its stock is owned by the Newmont 
Mining Corporation), operated the Empire, Pennsylvania, and North 
Star mines in the Grass Valley section of the district and the Murchie 
in the Nevada City section. In addition, the company worked the 
Zeibright property on Bear River near Emigrant Gap and another 
mine, the Pennsylvania, at Browns Valley in Yuba County. The 
aggregate production of these mines makes the Empire Star Mines 
Co., Ltd., the largest producer of gold in the State. Its neighbor, the 
Idaho Maryland Mines Corporation, is the second largest producer in 
the State, based on the production of its Idaho Maryland property 
alone. According to the annual company report, for the year ended 
December 31, 1937, 305,107 tons of ore, having an average gross 
recoverable value of $12.17 a ton, were treated during the year. In 
addition, the company treated ore from its affiliated organization, the 
Grass Valley Bullion Mines, and concentrates from its Forbestown 
(Butte County) operation; custom work on ore and concentrates was 
also & part of the year's operation. Dividends totaling $969,235.30 
were distributed during the year. The litigation over mining rights 
to certain sections of the Grass Valley Bullion Mines was decided in 
favor of this company, but the Empire Star Mines Co., Ltd., appealed 
the decision. Another of the large mines of the Grass Valley-Nevada 
City district was the Golden Center, operated by Cooley Butler. The 
ore at this mine was treated by amalgamation with concentration, and 
the concentrates were shipped for smelting. The Lava Cap Gold 
Mining Corporation mined 104,020 tons of gold ore at its Lava Cap 
property, which was treated by amalgamation and concentration. 
The ore was not free milling to any great extent, and the larger part of 
the gold and silver were recovered by flotation followed by smelting. 
In all, 31,575 ounces of gold and 245,868 ounces of silver were re- 
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covered. Besides being one of the leading gold mines of the State, 
the company was the fourth largest silver producer as well. The 
Great Northern Gold Mines, Inc., worked the Hoge mine throughout 
the year and treated the ore recovered in a 50-ton flotation plant; the 
concentrates were shipped for smelting. The Campbell Grass Valley 
Mining Co. mined 1,420 tons of ore between July 15 and the end of 
1937 at the Norambagua mine 5 miles south of Grass Valley. The 
30-ton amalgamation and flotation mill in which the ore was treated 
was built during the year, and 1,168 feet of development work was 
done. The Spring Hill Gold Mines, Inc., carried on an exploration 
and development program during 1937 and produced a small quantity 
of gold ore, which was treated by amalgamation and flotation. A 
large number of small placer operations were also reported in the dis- 
trict. The largest operation was that of the Atlas Gold Dredging 
Co., which operated & dragline dredge on Deer Creek. 

Washington district—The outstanding property active in the Wash- 
ington district in 1937 was that of the Bradley Mining Co., which 
mined 26,853 tons of gold ore from the Spanish mine; 25,853 tons were 
treated by flotation, followed by cyanidation of flotation tailings and 
smelting of flotation concentrates. The men employed throughout 
the year averaged 55. A large number of small-scale lode and placer 
operations were also reported from the district. Bigelow Bros'. oper- 
ation, where gravel was loaded by power shovel into trucks and 
hauled to a stationary washing plant, was taken over by the Shovel 
Placer Mining Co. on August 1. 


PLACER COUNTY 


Auburn districl.— The Burm Ball Mining Co. worked the Sisley 
mine throughout 1937 and treated its ore by amalgamation and 
flotation; the concentrates were shipped for smelting. The com- 
pany 100-ton flotation plant was entirely constructed during 1937, 
and 3,588 feet of development work were done. A small ball mill 
with amalgamation plates was installed at the Zantgraf mine; 405 
tons of gold ore were treated by amalgamation during the year. 

Dutch Flat district.—A number of small placer operations were 
reported in the vicinity of Dutch Flat, but the major mining activity 
of the area was that of the Canyon Mines Corporation, which worked 
the Rawhide mine throughout 1937. A large quantity of gold ore 
was treated in the company 50-ton amalgamation-concentration mill. 

Foresthill district.—A large number of miners were reported at the 
lode and placer properties of the district, but no large operations were 
under way in 1937. 

Iowa Hill district.—M any of the small placer properties of this 
district reported production during 1937. 

Last Chance district.—Production in this district in 1937 was 
characterized by the large number of placer producers. 

Lincoln district.—A number of dragline dredges and nonfloating 
washing plants were active in the Lincoln district during 1937. The 
Fay Placer Mine Co. operated a dragline dredge 2 miles east of Lin- 
coln throughout the year; the installation of jigs on the boat revealed 
the possibility of recovering large quantities of zircon sand along with 
the gold. An outfit consisting of a stationary washing plant and a 
%-yard power shovel for excavation worked 7,500 yards of gravel on 
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Johnson Ranch and recovered 383 ounces of gold. The Lincoln Gold 
Dredging Co. was another dragline operation that worked throughout 
the year in the Lincoln district. The Oakwood Placer Mining Co. 
also operated a dragline dredge in the district. Pantle Bros. operated 
an electric-powered dryland dredge equipped with 4 Ainlay centrifugal 
bowls; a dragline shovel was used, and 450,000 cubic yards of gravel 
were handled to recover 1,852 ounces of gold. The Jasper-Stacey Co. 
operated a dragline dredge 4 miles east of Lincoln throughout the year 
and recovered a small quantity of zircon sand in addition to its prin- 
cipal product, gold. | 

Ophir district.—The Alabama-California Gold Mines Co. treated 
30,194 tons of gold ore by amalgamation and flotation; 167 tons of 
gold concentrates were shipped for smelting. The Auburn Chicago 
Mining Co. operated the Auburn Chicago mine throughout 1937; 
1,247 feet of drifting and 671 feet of raising were done. Another 
large producer of the district was the Auburn Pacific Mines, Inc., 
which worked the Auburn Pacific mines. The Oro Fino Consolidated 
Mines completed a 300-ton amalgamation-flotation mill during 1937 
and treated a small quantity of gold ore. The Antelope Creek Dredg- 
ing Co. operated its electric-powered connected-bucket dredge through 
the year, except for the month following June 12, 1937. The General 
Utility Corporation started operations with a dragline dredge on 
November 7 and continued until the end of the year. The Loomis 
dredge, an electric-powered boat with eighty-seven 8%-cubic-foot- 
capacity buckets, was operated by the Gold Hill Dredging Co. through- 
out 1937. The Oro Bell Dredging Co. treated 21,000 cubic yards of 
gravel in a Yuba-type connected-bucket dredge; the operation started 
on November 28 and continued until the end of 1937. The Sera mine 
was the leading drift mine of the district. A portable washing plant, 
to which gravel was delivered by a power shovel, operated for 4% 
months on the Thavenet property. 


PLUMAS COUNTY 


Butte Valley district.—The Glacier and Cameron drift mines, which 
were operated together, produced 206 ounces of gold from 1,878 tons 
of gravel during 1937. The work at the property, however, was 
principally development and included construction of a mill. 

Crescent Mills district.—The Hammon Engineering Co. operated the 
New York mine from the first of the year until March 9, 1937, and 
treated 3,575 tons of gold ore by amalgamation and concentration; the 
16 tons of concentrates were shipped for smelting. 

Genesee district.—The Walker Mining Co., an affiliate of the Ana- 
conda Copper Co., operated the Walker mine throughout 1937 and 
was the principal mineral producer in Plumas County and the largest 
copper producer in the State. According to the printed company re- 
port for the year ended December 31, 1937, 457,075 tons of ore were 
broken, 447,050 tons milled, and 21,116 tons of concentrates produced ; 
21,475 tons of concentrates, precipitates, and lime scale, with a net 
recoverable content of 9,823,851 pounds of copper, 277,082 ounces of 
silver, and 14,437 ounces of gold, were shipped to a smelter. The 
mine was in full operation from the first of the year until October 13, 
1937, from November 1 to November 15, inclusive, on a shut-down 
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basis, and from November 16 to the end of the year on a curtailed 
basis approximating 15 percent of capacity. 

Quincy district.—Production of 2,500 tons of ore was reported from 
the Imperial mine in 1937; the ore was treated 1n a 30-ton amalgama- 
tion-flotation mill, with a recovery of 306 ounces of gold. 

Virgilia dastrict.—The Virgilia Mining Corporation operated the 
Virgilia mine in 1937 and treated the gold ore produced by amalgama- 


tion and flotation. 
RIVERSIDE COUNTY 


Dale district.—The Gold Crown Mining Co., Ltd., worked the Gold 
Crown mine throughout 1937 and was the outstanding gold producer 
in Riverside County for the year; the company ore was treated in a 
50-ton all-slime cyanide plant. The O. K. Mining Co., treated 302 
tons of ore by amalgamation and 323 tons of old tailings by cyanida- 
tion at the Golden Rod No. 1 and No. 2; a general renovation of all 
above-ground construction was reported. 

Pinacate district—Production of gold ore was reported in 1937 at 
the Buenos Aires and Carmela, Fortuna, Hoag, Ida Leona, La Jolla 
(Sarrita), and Top of the World mines, all in the Pinacate district. 

Pinon district—The operators of the Desert Queen Group reported 
the production of 145 tons of gold ore during 1937. A small tonnage of 
gold ore was produced by lessees at the Golden Bee mine during June 
and July 1937. The largest producer in the district was the New 
Eldorado mine. 

SACRAMENTO COUNTY 


Cosumnes River districl.—The Cosumnes Gold Dredging Co. 
operated a dredge of the connected-bucket type 7 miles southwest of 
Sloughouse. The Hoosier Gulch placers operated a dragline dredge 
on Hoosier Gulch from June 1 until the end of 1937. 

Folsom district—The Folsom district continued to be the most 
productive placer area in the State in 1937. The Natomas Co. was 
operating six large connected-bucket dredges at Natoma and its 
vicinity at the close of the year. Two of these boats were put in 
operation during the year; each had 105 12-cubic foot buckets. The 
Capital Dredging Co. operated three connected-bucket dredges at its 
property 5 miles south of Folsom. The Gold Hill Dredging Co. re- 
moved its connected-bucket-type dredge from the Folsom district 
after it had operated from the first of the year until March 11, 1937. 
Marilyn Mining Co. operated a dragline dredge for a short time during 
1937 in the Folsom district. The Sacramento Gold Dredging Co. 
operated a dragline dredge from the first of the year until June 1, 
1937. Lord and Bishop handled 100,000 cubic yards of gravel with 
its dragline dredge on the Scott ranch between April 1 and July 28, 
1937 ; 778 ounces of gold were recovered. 


SAN BERNARDINO COUNTY 


Buckeye dstrict.— The Markesan mine produced 4,000 tons of ore, 
from which 395 ounces of gold were recovered by amalgamation 
during 1937. 

Calico district—Most of the production in the Calico district in 
1937 was derived from the re-treatment of old tailings by cyanidation. 
Silver was the principal product. 
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Dale district—The Carlyle Mining Co. worked the Carlyle group 
and treated the ore produced in a 50-ton flotation mill. 

Holcomb Valley district.—The Holcomb Valley Placer Co., which 
operated a dry-land dredge, was the principal gold producer in the 
district in 1937. 

Lava Beds district.—The Mojave Mining Co., Ltd., started opera- 
tions at the Imperial lode mine on April 1, 1937, and shipped 1,875 
tons of silver ore for smelting during the remainder of the year; the ore 
contained 29,804 ounces of silver and small quantities of gold, lead, 
and copper. 

Randsburg district—Although the larger part of the Randsburg 
district lies in Kern County, an important section extends into San 
Bernardino County.  Lessees on the Kelly property in 1937 recovered 
a large quantity of silver and gold from ore and old tailings; the ore 
was shipped for smelting and the old tailings were cyanided. This 
mine was one of the large silver producers of the State. The Santa 
Fe mine produced 2,535 tons of silver ore between the first of the year 
and July 15, 1937; the ore was shipped to a smelter. 


SHASTA COUNTY 


Centerville district.—The Yankee Jack property was operated 
throughout 1937; the gold ore produced there was treated by amalga- 
mation and cyanidation. 

French Gulch district.—The J. H. Scott Co. worked the Halcyon 
mine from April 10 until August 15, 1937, and treated part of the ore 
Ze um by amalgamation; the remainder was shipped for direct 
smelting. 

Igo district—The Cascade Dredging Co. operated a drag-line dredge 
on the Bolinger ranch from July 2 until September 15, 1937; 50,000 
cubic yards of gravel were treated and 161 ounces of gold recovered. 
Carlson and Sandburg operated three dragline dredges during 1937, 
two in the Igo district and the other in the Weaverville district (Trin- 
ity County). A dragline dredge worked a property in China Gulch 
from the first of the year until August 31, 1937, and recovered 1,877 
ounces of gold from 95,000 cubic yards of gravel. A dragline dredge 
was operated by the Gold Acres Dredging Co. on a property near 
Cottonwood Creek. Another dragline dredge was operated by the 
Golden State Dredging Co. The Midland Co. handled 600,000 cubic 
yards of gravel by dragline dredging and recovered 2,044 ounces of 
gold. The Pioneer Dredging Co. operated three dragline dredges on 
Dry Creek during 1937; one of them was electric-powered and the 
other two Diesel-powered. The El Oro Dredging Co. operated a 
dragline dredge in the Igo district during 1937. Two bucket-line 
dredges also operated in the district. The Roaring River Gold Dredg- 
ing Co. had one large, modern boat on the Roaring River during 1937, 
and nearby a very small reconstructed bucket-line dredge operated 
for a short time. 

Iron Mountain district.—The Mountain Copper Co., Ltd., worked 
the Iron Mountain mine throughout 1937 and was the outstanding 
gold producer in Shasta County; the ore was mined by the open-cut 
method and treated in the company 700-ton cyanide plant. 
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Old Diggings district.—The Star Gulch Mining Co. worked the 
Walker mine in 1937 and treated the ore produced by cyanidation; 
2,799 ounces of gold were recovered. The A C Mining Co. operated 
a dragline dredge in the district during the early months of 1937. 


SIERRA COUNTY 


Alleghany district—The Kenton mine was operated throughout 
1937 and produced 7,670 tons of ore, from which 4,137 ounces of 
gold and 1,037 ounces of silver were recovered by amalgamation, 
cyanidation, and smelting of concentrates. The working shaft (a 
winze) was sunk 350 feet during the year, and 750 feet of drifts and 
400 feet of raises were driven. The Oriental Mining Co. worked the 
Oriental mine throughout the year and treated its gold ore by amal- 
gamation and concentration. The Socorro Mines, Inc., worked the 
Plumbago mine throughout 1937 and produced 9,247 tons of ore, 
from which 4,906 ounces of gold and 713 ounces of silver were recov- 
ered by amalgamation, concentration, and smelting of concentrates; 
an average pay roll of 34 men was maintained, and 2,324 feet of 
development headings were driven. The largest producer in the dis- 
trict was the Original Sixteen to One Mine, Inc., which operates the 
Sixteen to One and Tightner mines throughout the year. On Kanaka 
Creek a few miles below the town of Alleghany the Kanaka Corpora- 
tion installed a dragline dredge during 1937. 

Dowmieville district.—The Golden Bear Mines, Ltd., worked the 
Golden Bear drift mine on Rock Creek throughout 1937. The Ruby 
drift mine had the largest output of any placer property in the county. 

Sierra City district—The Bigelow mine was the leading gold 
producer in the Sierra City district during 1937. Small outputs were 
reported from the Sierra Buttes and the Sisson mines; a 20-ton flo- 
tation mill was installed at the latter mine during the year. 


SISKIYOU COUNTY 


Callahan district—The Yuba Consolidated Gold Fields operated 
an electric-powered connected-bucket dredge and was the leading 
producer in the district in 1937. 

Greenhorn district.—The Mount Vernon mine was operated con- 
tinuously in 1937 and produced 346 tons of gold ore, from which 128 
ounces of gold were recovered. The Cal Oro Dredging Co. operated 
its connected-bucket-type dredge from February 15 until July 30, 
1937. The Yreka Gold Dredging Co. started work with its electric- 
powered connected-bucket dredge on July 17, 1937, and worked until 
the end of the year. 

Klamath River district.—The Klamath River has cut a deep channel 
through the gold-bearing mountains of Siskiyou County; and many 
mines, most of them placers, are established along its course. The 
majority of these operations are conducted on a small scale, but at 
McConnell Bar large yardages of gravel were treated in stationary 
washing plants in 1937. Almost 4,000 ounces of gold were recovered 
by operators at this point. A number of other hydraulic and power- 
shovel operations were reported in this district during the year. 

Liberty district—The Gold Ball Mining Co. was one of the larger 
operators of the Liberty district in 1937. The Norcal Mining Co., 
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Inc., worked the Ida May, Mt. Laurel, Klamath, and Union Central 
properties and treated the ore in a 40-ton amalgamation and flotation 
mill. The mill and mining claims were sold to A. L. Renshaw in 
December and operations stopped on December 15. The largest lode 
mine in the county was the King Solomon, which the King Solomon 
Mines Co. operated throughout 1937 by the open-cut method. The 
company treated 89,304 tons of ore and recovered 3,851 ounces of 
gold in its 300-ton amalgamation mill. Several small hydraulic oper- 
ations and other placer properties reported production in the district. 

Salmon River district.—The Salmon River, a tributary of the Kla- 
math, resembles the latter in that 1t drains heavily mineralized moun- 
tains, and much of the gravel in its stream bed is auriferous. A large 
number of small placer projects were conducted in this district during 
1937. | 

Scott River district.—Several small lode mine operations were re- 
ported in the Quartz Valley and Oro Fino sections of the Scott River 
district. Some small placer mines were also active along parts of the 
Scott River not already reported on as being in the Callahan district. 


STANISLAUS COUNTY 


La, Grange district.—The La Grange Gold Dredging Co. operated its 
electric-powered connected-bucket-type dredge throughout 1937 and 
was the outstanding gold producer in the county. 


TRINITY COUNTY 


Big Bar district.—The New Discovery mining claim was worked by 
gasoline shovel, trucks, and a nonfloating washing plant during 1937; 
6,000 cubic yards of gravel were treated to recover 188 ounces of gold. 

Hayfork district.— The Hayfork Gold Dredging Co., which operated 
a dragline dredge in the Hayfork district during 1937, was the out- 
standing producer. 

Helena district—The Chiksan Oil Co. ceased operations at the 
Enterprise mine on July 15, and a lessee worked dump material from 
November 15 until the close of 1937. 

Junction City district.—The Junction City Mining Co. operated its 
connected-bucket-type dredge throughout 1937 and was the leading 
producer in the county. Hydraulicking was carried on at the Bergin 
mines during the 1937 season. The Northern California Mines Co. 
d big the Red Hill mine, the largest hydraulic operation in Trinity 

ounty. | 

Lewiston district—The Brown Bear Mines Corporation operated the 
Brown Bear mine at the head of Deadwood Creek throughout 1937; 
this was the most productive lode mine in Trinity County. "The 
Lewiston Gold Dredging Co. rebuilt its connected-bucket-type electric- 
powered dredge during the early months of 1937 and operated steadily 
from June 11 until the close of the year. The Trinity Dredge Co. 
operated its connected-bucket-type dredge on the Trinity River 
about 4 miles upstream from Lewiston throughout 1937. 

Weaverville district.—The Weaverville district became the principal 
center of dragline dredging in Trinity County in 1937. The Oro 
Trinity Dredging Co. started operations on Weaver Creek at the out- 
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sktrts of Weaverville on November 15. Carlson and Sandburg moved 
a dragline dredge to Indian Creek late in 1937. The Weaver Dredging 
Co. operated a dragline dredge on Weaver Creek near its confluence 
with the Trinity River from July 1, 1937, until the close of the year. 
The Viking Dredging Co. had a dragline dredge under construction 
on Redding Creek near its junction with the Trinity River and started 
operations early in 1938. "The Redding Creek Placers, Ltd., handled 
162,000 cubic yards of gravel by hydraulicking and recovered 154 
ounces of gold. 


TUOLUMNE COUNTY 


Columbia district.—Gold ore was mined and treated by amalgama- 
tion from the Enterprise mine in the Columbia district during 1937. 
The Shoestring Mining Co. produced 1,800 tons of gold ore from the 
Experimental mine and treated it by amalgamation and concentra- 
tion; 487 ounces of gold were recovered as bullion. The Premier 
Mining Co. worked the Hard Gravel mining claim with mechanical 
earth-moving equipment and a nonfloating washing plant; the com- 
auem 12,000 cubic yards of material and recovered 293 ounces 
of go 

Fast Belt district.—The Columbus Gold Mining Co. worked the 
Columbus, Columbus Extension, and Grover Cleveland claims 
throughout 1937 and treated the ore recovered in its 65-ton amalgama- 
tion-flotation-cyanidation mill. A small tonnage of high-grade ore 
was treated by amalgamation at the Mohrman mine during 1937. 
The Moccasin mine was operated by a dragline dredge from Novem- 
ber 4, 1937, until the end of the year. 

Mother Lode district.—The Confidence Gold Mining Co. worked the 
Confidence mine and treated a large quantity of gold ore by amalga- 
mation. The Eagle Shawmut mine was productive during 1937 and 
yielded a large quantity of gold ore, which was treated by amalgama- 
tion. The California Standard Gold Mines Corporation operated 
the Erin Go Bragh mine during the early months of 1937 and pro- 
duced a large quantity of gold concentrates, which were shipped for 
smelting. The Gold Diggers Syndicate worked the Heslep, App, 
Dutch, and Sweeney claims throughout 1937 and treated 14,323 tons 
of gold ore by amalgamation and flotation; almost 80 percent of the 
gold was recovered by the smelting of concentrates. The Menke 
Hess Gravels, Inc. (Chinese Gravels, Inc., formed in August 1937), 
treated 14,000 yards of gravel to recover 246 ounces of gold; the 
eravel was loaded by power shovel and treated in a nonfloating wash- 
ing plant. E. A. Kent operated a dragline dredge on Woods Creek 
during 1937. 

YUBA COUNTY 


Bear River district.—The Marilyn Mining Co. operated a dragline 
dredge near Wheatland for a number of months during 1937; the 
operation was abandoned before the close of the year. 

Smartville district. —The Williams Bar Dredging Co. began to op- 
erate its connected-bucket-type dredge at Williams Bar in the bed 
of the Yuba River on July 13, 1937, and continued operations 
throughout the year; 1,183,983 cubic yards of gravel yielded 2,918 
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ounces of gold. The Gold Exploration Mining Co. worked the Blue 
Point drift mine from the first of 1937 until August 26, 1937; after 
that date 1t was operated for a short time by a lessee. The mine 
produced more gold than any other drift mine in California. On 
the Yuba River near Smartville was one of the largest camps of gold 
“snipers”? in California during 1937; an average of 100 or more men 
were camped along 2 miles of river throughout the year. 

Yuba River district.—The largest operation in the county was that 
of the Yuba Consolidated Gold Fields, which worked five large 
connected-bucket-type dredges throughout 1937 in the Yuba River 
Basin near Hammonton. 
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The total gross value of the gold, silver, copper, lead, and zinc 
recovered from Colorado ores and graveis in 1937 was $22. 107,207, 
an increase of 12 percent over 1936 and the highest in any year since 
1918. The increase in total value in 1937 over 1936 is attributable to 
the advance in the average prices of copper, lead, and zinc, which 
stimulated production of base-metal ores (containing recoverable gold 
and silver) at active mines and caused the reopening of some properties 
that had been closed for several years. The combined value of the 
copper, lead, and zinc produced in 1937, however, comprised only 20 
percent of the State total for the five metals; silver constituted 22 
percent and gold 58 percent. 

All tonnage figures are short tons and “dry weight"; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1983-37 


Year Gold ! Silver 1 Copper ? Lead ? Zinc 3 


ee | ee | oe | ee ( (_qQPEE TE EAS 


Per fine Per fine 


ounce ounce Per pound | Per pound | Per pound 
A A A cmq $25. 56 $0. 350 $0. 064 $0. 037 $0. 042 
1034 EE E 34. 95 4 .646+ . 080 . 037 . 043 
100 RETE DNE EMEND 39. 00 . 71875 . 083 . 040 . 044 
is sy cee rc TUM POR TED 35.00 . 7745 . 092 . 046 . 050 
EE tee ccn E EL ace 35. 00 . 7735 . 121 . 059 . 065 


1 1933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.674- 
($20.671835) per fine ounce. 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Yearly average weighted Treasury buying price for newly mined silver. 

3 e cid average weighted price of all grades of primary metal sold by producers. 

4 $0.64646404. 


The mine production of gold, silver, copper, and lead in Colorado 
increased annually from 1933 to 1937; zinc production, relatively 
small in each year except 1937, decreased slightly in 1934. The 
following table shows the number of mines producing and the quantity 
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and value of each metal produced in the years 1933 to 1937, and the 
State total from 1858 to 1937. The highest recorded annual value of 
the output of the five metals was $50,614,424 in 1900, of which 57 

ercent was in gold, 25 percent in silver, 3 percent in copper, 14 percent 
in lead, and 1 percent in zinc. 


Mine production of gold, silver, copper, lead, and zinc in Colorado, 1933-37, and 
total, 1858-1937, in terms of recovered metals 


Mines produc- Gold (lode and placer) | Silver (lode and placer 
ing Ore sold or d p ) H p ) 
Year — | treated 
(short tons) 
Lode | Placer Fine ounces Value Fine ounces| Value 
1088 cud cias 614 286 845, 495 242, 827. 70 | $6, 206,676 | 2,186, 140 $765, 149 
tr A A 929 967 | 1,309, 187 324, 023. 32 | 11,356,070 | 3,475, 661 2, 246, 892 
Kr 22: 5525s 870 842 1, 770, 984 349, 280. 80 12, 224, 828 4, 696, 064 3, 375, 296 
¡e AAA A 714 601 | 2,151,849 366, 607. 00 | 12, 831, 245 | 5,902, 776 4, 571, 700 
A AS 655 490 | 2,068, 619 368, 905. 00 | 12, 911, 675 | 6, 260, 693 4, 842, 646 
1858-1937_.___...... A A (1) 36, 815, 070. 00 |782, 404, 414 |684, 509, 575 | 535, 488, 333 


Pounds Value Pounds Value Pounds Value 
19033............ 9, 667, 000 $618,688 | 4,803,000 $177, 711 2, 569, 000 $107, 898 $7,876, 122 
) CT 11, 294, 000 903, 520 | 8,435,000 312, 095 | 1,544,000 ; 14, 884, 969 
1935....-.-.---- 14, 654, 000 1, 216, 282 | 11, 345, 000 453, 800 2, 403, 000 105, 732 17,375, 938 
1938.57: 2 n2 17,730,000 | 1,631,160 | 14, 534, 000 668, 564 | 2,344, 000 117, 200 19, 819, 869 
1004 A 21, 868, 000 2, 646, 028 19, 572, 000 1, 154, 748 8, 494, 000 552, 110 22, 107, 207 


1858-1937......- 3 198, 008 | 54, 634, 083 | 2 2, 335, 164 |220, 471, 949 | 2 1, 123, 849 |157, 963, 428 | 1, 750, 962, 207 


1 Figures not available. 
3 Short tons. 


Gold and silver produced at placer mines in Colorado, 1933-37, in fine ounces, in 
terms of recovered metals 


Dredges 
Shucingand | Drift mining (TTT 1 Total 
Year DryJand! | (rating | bucket 


ps d | —— n s Orv s | ———— aa 


Gold Silver | Gold |Silver| Gold [Silver] Gold |Silver| Gold |Silver| Gold | Silver 


1033...... 22,046.85| 2480) (2) (2) 464. 70 | A eee 2,813. 96| 711| 5,325.51] 1, 260 


1934...... 2 4,086.39) 3855| (3) (2) [3,594.34] | 533|........].....- 7, 202. 26| 1, 828/14, 972. 99| 3,216 
1935...... 2 7,058. 74| 2 1,523] (3) (2) 7, 998. AN 1, 329|........|.....- 4, 305. 71| 1, 116/19, 363. 00| 3, 968 
1936...... 2, 307. 74 573|1, 990. 14| — 403|7, 754. 79| 1, 365|--------|------ 1,528.33| 364/13, 581. 00 2, 705 
1937...... 1, 948. 21 401|2,020.13| 411/6, 212. 24| 1,033|2, 780.35)  286/1, 910. 07| — 434/14, 871. 00| 2, 565 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 
2 Figures for sluicing and hydraulic include those for drift mining. 


Gold.—While important gains were made in gold output in several 
of the leading gold-producing counties in Colorado in 1937, other 
counties suffered losses in almost the same proportion. The largest 
increases over 1936 were 7,930.60 ounces in Clear Creek County, 
3,462.60 ounces in Teller, 2 937. 60 ounces in San Juan, 2,461.00 ounces 
in Lake, and 2,380.26 ounces in Rio Grande; the largest decreases were 

7,533. 40 ounces in Park County, 6,740.40 ounces in Gilpin, and 4,828.60 
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ounces in Boulder. In 1937 Teller County (Cripple Creek district) 
contributed 39 percent of the State total; Park County, 18 percent; 
Clear Creek, 9 percent; San Juan, 7 percent; Boulder, 6 percent; Lake, 5 
percent; Gilpin, 4 percent; and Rio Grande, 4percent. Dry and silice- 
ous ores yielded 90 percent of the total gold; copper ore, 3 percent ;lead, 
lead-copper, and zinc-lead ores, 3 percent; and placers, 4 percent. 
Silver.—In 1937 Eagle County produced 65 percent of the State 
total silver compared with 63 percent in 1936; San Juan County pro- 
duced 8 percent in 1937, Mineral, 5 percent;and San Miguel, 3 percent. 
The largest increases over 1936 were 375,732 ounces in Eagle County, 
77,856 ounces in Saguache, 51,759 ounces in San Juan, 46,409 ounces in 
Lake, 43,912 ounces in Clear Creek, and 43,289 ounces in Dolores; 
the most important decreases were 223,855 ounces in Ouray County, 
100,525 ounces in Mineral, and 32,915 ounces in Pitkin. Dry and 
siliceous ores yielded 28 percent of the total silver; copper ore, 66 per- 


MILLIONS OF DOLLARS 
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FIGURE 1.— Value of mine production of gold, silver, lead, and zinc and total value of gold, silver, copper, 
or and zinc in Colorado, 1870-1937. The value of copper has been less than $2,000,000 annually except in 
a few years. 


cent; and lead, lead-copper, and zinc-lead ores and placers (almost 
negligible) 6 percent. 

Copper.—The production of copper in Colorado in 1937 was the 
highest in any year on record. "The increase over 1936 was 23 percent 
in quantity and 62 percent in value. Eagle County produced 86 per- 
cent of the State total in 1937; San Juan County, 5 percent;and Ouray, 
Saguache, and Clear Creek Counties combined, 6 percent. Thelargest 
increases over 1936 were 2,982,300 pounds in Eagle County, 416,000 
pounds in Saguache, 232,500 pounds in Ouray, and 180,600 pounds in 
Clear Creek; no decrease of consequence was recorded in any county. 
Copper ore yielded 89 percent of the total copper; dry and siliceous 
ores, 9 percent; and other types of ore, 2 percent. 

Lead.—The output of lead in Colorado increased 35 percent in 
quantity and 73 percent in value in 1937 over 1936. "The chief pro- 
ducing counties in 1937 were, in order, San Juan, Lake, Park, Eagle, 
and San Miguel, each of which produced more than 1,000,000 pounds. 
Dry and siliceous ores yielded 42 percent of the total lead, lead and 
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lead-copper ores 29 percent, zinc and zinc-lead ores 23 percent, and 
copper ore 6 percent. | 

Zinc.—The quantity of recoverable zinc contained in zinc-bearing 
ores and concentrates shipped from Colorado to smelters, pigment 
plants, refineries, and custom mills in Texas, Kansas, and Utah in 
1937 increased 262 percent over 1936. "There are no zinc smelters 
or other markets within the State for zinc ores and concentrates. 
The production in 1937 came principally from San Juan and Lake 
Counties. Zinc and zinc-lead ores contributed 96 percent of the total 
zinc and byproduct zinc concentrates produced at mills treating dry 
and siliceous ores 4 percent. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Colorado in 1937, by 
counties, in terms of recovered metals 


redd Gold (lode and placer) | Silver (lode and placer) 
County 
Lode | Placer |Fine ounces} Value Fine ounces| Value 
A A 11 184. 80 $6, 468 23 $18 
Arapahoe....... .. .  . A A 6 15. 60 BAG E Sui uy A 
Archuleta. .....  . . . . . . . . . .. . . . ou se | ME AA DE SPENT NDS 43 33 
Boulder.............................- 120 8 | 21,134.60 739, 711 41, 819 32, 347 
Chatfee --------- -MMMM 16 6 1, 129. 80 39, 543 15, 499 11, 988 
Clear Creek. ......................... 75 29 32, 372. 20 1, 133, 027 155, 797 120, 509 
a AA AA AA 2 12. 60 441 2 2 
COSU0P A A HM AA 51. 40 1, 799 7,850 6, 072 
A A RET 4 3. 40 119 1 

Donvor soa ois Sic sete A AS 7 2. 40 AAA AAN 
DOolOFe3.— ol bs O deeg 923. 60 32, 326 63, 320 48, 978 
a AA PA 8 18. 60 091 A took. 
TEE gos. 12, 565. 00 439, 775 | 4,073,364 3, 150, 747 
A L EE 1:40 EE LG eee oe Ul xe 
E ac foc Sama O 74 98 | 15, 829. 40 554, 029 46, 521 35, 984 
Orand BEE, cad 3 6. 00 DO AM DEER 
Gunnison............................-. 22 6 1, 153. 60 40, 376 11, 122 8, 603 
owe cT 4 E Sesce 23. 40 819 3, 726 2, 882 
JACKSON iuris ir sio 1 5. 00 ¡PAE ARA 
Joors uu; uuu A, PA 32 89. 60 3, 136 20 15 
SE 70 24 | 17,745. 80 621, 103 180, 471 139, 594 
La Plage. 3 3 2, 150. 60 75, 271 31, 846 24, 633 
Img AAA irm ee 9 AP 88. 60 3, 101 28 22 
M68812 o nece eir A AA spot IR E 40 1 
Mineral______..... cim ec DUOz 9 .|-... .. 4.40 154 321, 546 248, 716 
Moffat l p A 1 5 932. 40 32, 634 48 3 
Montezuma. --.---------------------- J. A 1, 948. 00 68, 180 2, 397 1, 854 
Montrose_....-.. A M 3 16 58. 00 2, 030 71 550 
OUTSY AAA EE 16 AA 10, 176. 20 356, 167 182, 389 141, 078 
Fark IA A 25 127 | 48,733.80 | 1,705, 683 61, 357 47, 460 
PHEIH A oe See O AAA AA Er EN EDS 165, 404 127, 940 
Rio Blanco. .......................... |-------- 1 O O ¿AAA A 
Rio Grande........................... T iuri. 15, 369. 40 537, 929 34, 053 20, 340 

uh o EE 1 9 25. 40 889 555 4 
Saguache. ... .. pucca Ess 10 oo z 278. 00 9, 730 94, 186 72, 853 
San Juan... -MMMM 20 |.......- 25, 099. 60 878, 486 484, 362 374, 654 
San Miguel..........................- 19 11 | 11,614. 20 406, 497 204, 454 158, 145 
Summit___..... .... ... AA 25 63 4, 085. 80 143, 61, 681 47,710 
Toller. 2. n z A descents 105 10 | 145,070.80 | 5,077, 478 16, 058 12, 421 
655 490 | 368,905. 00 | 12, 911,675 | 6, 260, 693 4, 842, 646 
Total, 1986... ------------------ 714 601 | 366, 607.00 | 12,831,245 | 5,902, 776 4, 571, 700 
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Mine production of gold, silver, copper, lead, and zinc in Colorado in 1937, by 
counties, in terms of recovered metals—Continued 


Copper Lead Zinc 
County Total value 
Pounds Value Pounds Value Pounds Value 

AS | eec lee A A A awa ees VE $6, 486 

PW jio PA te A A A | satan, ice 
Arcnuleta: AAA uet 800 $47 2, 000 $130 210 
Boulder...........-...- 51, 000 $6, 171 121, 000 y 190 AA duum umen 785, 368 
affee_...-..-...-..-- 28, 000 3, 388 346, 000 20, 414 145, 000 9, 425 84, 758 
er Creek............ 368, 000 44, 528 963, 000 56, 817 18, 000 1, 170 1, 356, 051 

v nir EE ENDE c acc NERONE: ARE ovs OR A reU 
Custer. IA E A 111, 000 6, 549 6, 000 390 14, 810 

Er AA AAA, AA A PERRA IA PP 1 

Donvor RA AAA A A A AR A 

Dolores................ 14, 000 1, 694 2506, 000 15, 104 272, 000 17, 080 115, 782 
DL MPAA NE A rcc PAN A tet 6 

Eagle. 5:245 18, 915, 000 |2, 288, 715 | 1, 160,000 68,440 MAA AA 5, 047, 677 

FIemonii:--— EA A A eee A cc dace 
Gilpin. ..---------~---- 22, 000 2, 662 185, 000 10, 915 20, 000 1, 300 604, 890 
o A E AA A A A ARE 210 
Gunnison.............. 1, 000 121 79, 000 4, 661 174, 000 11, 310 65, 071 
Hinsdale..............- 3, 000 303 73, 000 4, 307 : 325 8, 696 
E AAA A PAN EA A AAA nete qase 175 
e PP A A i A O A 3, 151 
¡EN 89, 000 10,769 | 4,203,000 | 247,977 | 3,352,000 | 217,880 1, 237, 323 
IA AAA A A 257, 000 15. 163 AAA EE 115, 067 
A uoles emet AA RA A A leere cud 3, 123 

A IA xx 1, 400 NA AA ASA A 
Mineral cee PRA AN 278, 000 106,402 AAA A 265, 272 
Moffat_...-.----------- 700 Steeles sonal Su atl A a 32, 756 
Montezuma............ 2, 000 242. AAA AAA AAA AA 70, 276 
Montrose.............. 24, 000 2:004 AA AA easdem A 5, 484 
OUTA Y. iue recusa 483, 000 58, 443 962, 000 56, 758 25, 000 1, 625 614, 071 
EWERS eege 67, 000 8,107 | 1,272, 000 75, 048 6, 000 390 1, 836, 688 
Pitkin...._ 2e 700 8 832, 49, 088 105, 000 6, 825 , 938 

RIO Blanco. uu ASA MA ende. iata iuuenis A eiu sedes 
Rio Grande. ........... 29, 000 3, 509 1, 200 dl doas sete i. 507, 849 
Routt..---------------- 5, 000 295 3, 000 195 1, 832 
Saguache............... 481, 000 58, 201 361, 000 21, 299 16, 000 1, 040 163, 123 
San Juan............... 1,102,000 | 133,342 | 6,680,000 | 394,120 | 3,856, 000 , 2, 031, 242 
San Miguel............ 172, 000 20, 812 1, 127, 000 66, 493 10, 000 650 652, 597 
Summit................ 14, 000 1, 694 299, 000 17, 641 479, 000 31, 135 241, 183 
d KU AAA IN Pc A emet tS, A eret S ss TV MP 5, 089, 809 
21, 868, 000 |2, 646, 028 | 19, 572, 000 |1, 154, 748 8, 404, 000 | 552, 110 22, 107, 207 
Total, 1936 ............ 17, 730, 000 |1, 631, 160 | 14, 534,000 | 668, 2, 344,000 | 117,200 | 19,819, 869 
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Gold and silver produced at lode mines in Colorado in 1937, by counties, in terms of 
recovered metals 


Ore sold or Gold 


County treated Silver 


Short tons Fine ounces | Fine ounen 


Rue AT E 6: eer 
IBQUIG A aaa a A A eei a 61, 819 21, 005. 20 41, 809 
BT d WE 3, 261 986. 60 15, 479 
Clear Creek eegene 241, 023 32, 297. 40 155, 788 
A A O A Qt I za 741 51. ,8 
DOlOFGOS. 2022-2. eos ecd saree A udis bac ee 25, 007 923. 60 63, 320 
NI AAA eels ec ada teeta e E de M LED 257, 965 12, 565. 00 4, 073, 364 
o EE L 40.1: ane ee s = 
UDD oig p uz E au 113, 353 10, 259. 00 45, 691 
EEN ; 1, 132. 00 11, 117 
Hinsdal8..-. 222222222229 osea esos esee a DIM ut 6 40 ; 
ERES. 1 c4 uc aee i etr E d Sari cL A A 174, 225 16, 303. 40 180, 181 
La PAG aT p c 17, 940 2, 146. 60 31, 845 
Fruor 580 
MOSR ee ¡AAA 
Ree A DEE 12, 734 4. 40 321, 546 
Mola tosossnntaliaa ici ias A pu. usss luas 
tn e z luz p oh see occa eee aza s 221 1, 948. 00 2, 397 
A A A 156 1 698 
OUInV <a ac. LLL aut eee Se 48, 100 10, 176. 20 182, 389 
Dou EE 148, 915 45, 275. 40 60, 724 
A) d A A IA 35,437 |-------------- 165, 404 
Rlo Grande nso on eo oro ee saul ssl rotos 6, 15, 369. 40 34, 053 
KOUlb m lupa Z un sss ma ZZ E sau ae 12 2.40 
A A Ee eene de 6, 592 278. 00 94, 186 
SanJURD.-:unollnlorec 4 EE , 859 25, 099. 60 484, 302 
San Mieiel... um so u sZ meeccsEEeecRensdeccusuiite sue cbe uade 87, 800 11, 593. 40 204, 440 
JA aco n A E 6, 291 1, 500. 60 61, 042 
A AA A e a i M LLL MED e 498, 097 145, 001. 60 16, 053 
2, 068, 619 354, 034. 00 6, 258, 128 
tert AE 2, 151,849 | 353,026.00 5, 900, 071 


Gold and silver produced at placer mines in Colorado in 1937, by counties, in fine 
ounces, 1n terms of recovered metals 


Dredges 
anb d Drift mining ee oe a PECES Total 
y 1 Dragline Floating 
County Dry-land floating bucket 
Gold ¡Silver| Gold ¡Silver| Gold |Silver| Gold |Silver| Gold |Silver| Gold ¡Silver 
Adams....... 184. 80 20 1222 seca meses eros A A O A su LTS 184. 80 23 
Arapabo6....| 15260. A A A | cee tc lose ced A A A plus ss 15. 60|...... 
Boulder...... . 40 d EE, BS 94. 00 s RAE TA A zas 129. 40 10 
Chaffee...... 31. 05 E RESCUE 112. 15 j (a 22 Puce IA AS 143. 20 20 
Clear Creek . 74. 80 E. ATA AA AA OS E A A 74. 80 9 
Costilla...... 12. 60 Ql A, E AA. A A OA AA A 12, 60 2 
Delta........ 3. 40 A A AA A E A A E 3. 40 1 
Denver._..... 2 1 A A AAA AA A AN AA A A 2. 40]...... 
Douglas. ...- I8: O0[ o AAA uses O E A IS PA u 22 18. oul. 
Gilpin....... 272. 74 BO A A 2, 831.68}  552|2,465.98|  219|........|...... 5,570.40] 830 
Grand....... 8:001. t AE AA AS A A AA A EN :  6.00|...... 
Gunnison.... 18. 86 MM IUE 2. 74 ¡q UA A IO VE 21. 60 5 
Jackson...... e 1 AN A A A A AAA A AR A O A AAA 
Jefferson..... 89. 60 UL A E, CS, A A E A Wees 89. 60 20 
I6... 59. 17 AN PREIS 1,983.29]. 2791... os A A 2c 1,442.40| 290 
La Plata..... 3. 54 IAN A ¿461:2; 22 A E PA aZ 4. 00 1 
Moffat....... 8.801 A AA A 923. 60 MAN EA AA ERR A 932. 40 44 
Montrose....| 50.14 | O AO EE 6. 46 Oleas ss. PC GE, DECHE 56. 60 13 
ark......... 507. 71 99/2, 020. 13| 411| 616.19 56| 314.37 eg sas EA 3, 458. 40| 033 
Rio Blanco.. (Es) AA AAA A AA A A ove AA ER Lou... 
Routt ` 12, 47 A PA 10. 53 O PI EA A Vae 23. 00 12 
San Miguel..| 20.80 EE A O A A A AA, AO 20. 80 8 
Summit. .... 443.93| 1901 231. 20 (|) A A 1,910.07|  434| 2,585.20] 639 
Teller........ 69. 20 D ARCA AA con rper. AAA eM A ENS 69. 20 5 


1,948.21]  401[2, 020. 13 286/1,910.07| — 434|14, 871. 2, 
Total, 1936...|2, 307. 74| 57311, 990. 14 3 1, 528. 33| 364/13, 581. 00| 2, 705 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 
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MINING INDUSTRY 


Because of the widespread occurrence of gold and silver in Colorado 
ores, the maintenance by the Government of the price of gold at $35 
per ounce and of silver at $0.7757 per ounce helped greatly to stabilize 
employment and encourage expansion in the metal-mining industry 
of the State in 1937; the combined gross value of the output of these 
two metals was $17,754,321. Of the largest producing companies 
whose incomes were derived chiefly from the sale of gold and silver, 
12 were in a group that employed 110 to 428 men each, averaging 203 
throughout the year; 7 employed 50 to 100 men, averaging 62; and 29 
employed 25 or more men, averaging 29. These 48 companies, em- 
ploying a total of 3,711 men, together produced 78 percent of the State 
output of gold and 87 percent of the silver; the rest of the gold and 
silver was produced by many operators employing less than 25 men, 
by individuals operating lode and placer mines on their own account, 
and by producers who obtained more of their income from base metals 
than from gold and silver. From 1933 to 1936 dry and siliceous gold, 
gold-silver, and silver ores and copper ore valuable chiefly for its gold 
and silver content comprised more than 98 percent of all ore mined by 
producers of gold, silver, copper, lead, and zinc in Colorado; in 1937 
the improved average prices of the base metals stimulated production 
of lead and zinc-lead ores to some extent, but still these ores comprised 
only 6 percent of the State total for all classes of ores, whereas in 1929 
they constituted 42 percent. | 

The quantity of gravel handled in 1937 by one floating connected- 
bucket dredge and 22 dry-land and dragline floating dredges was 
approximately 1,635,130 cubic yards; specific data on yardage handled 
at small-scale placer operations are not obtainable because of lack of 
knowledge by the operators of the quantity of gravel sluiced. 


ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore sold or treated in Colorado in 1987, with content in terms of recovered metals 


Source Ore Gold Silver Copper Lead Zinc 
Fine 

Short tons | Fineounces | ounces Pounds Pounds Pounds 
Dry and siliceous gold ore. ........ 1, 291, 058 | 303, 007. 47 506, 634 810, 845 | 4,108,070 |........... 
Dry and siliceous gold-silver ore . 316,105 | 27,032. 79 539,458 | 1,159,656 | 2,102, 257 188, 000 
Dry and siliceous silver ore. ....- 74, 020 320. 69 698, 050 26,000 | 1,914, 515 123, 000 
1, 681, 183 | 330, 360.95 | 1,744,142 | 1,996,501 | 8, 124, 842 311, 000 
Copper ore......................- 261,658 | 12,014.79 | 4,150,342 | 19, 403, 425 | 1,273,079 |..........- 
Lead 0f0:.....-.-.22:222-2:e22-9 30, 235 7, 920. 29 204, 554 123, 405 | 5, 421, 253 |........... 
Lead-copper ore.................- 537 2. 88 11, 419 32, 717 186, 210 |........... 
ZING 018... A A 135 A A AIE 2 1, 000 42, 000 
Zinc-lead ore..................... 94, 871 3, 735. 09 147,671 311,952 | 4,565,616 | 8,141,000 
387,436 | 23,673.05 | 4, 513, 986 | 19,871, 409 | 11,447, 158 | 8,183,000 
'Total, lode mines.......... 2, 068, 619 | 354, 034. 00 | 6,258, 128 | 21, 868, 000 | 19, 572,000 | 8, 494, 000 
Total, placers.-------------------|----------- 14, 871. 00 2:000 EA E, NA 


2, 068, 619 | 368, 905. 00 | 6, 260, 693 | 21, 868, 000 | 19,572,000 | 8, 494, 000 
Total, 1936.....------------------ 2, 151, 849 | 366, 607. 00 | 5, 902, 776 | 17, 730,000 | 14, 534,000 | 2,344, 000 
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METALLURGIC INDUSTRY 


All the principal ore-reduction mills treating Colorado ores in 1937, 
except two, used the flotation process either alone or in combination 
with other processes comprising table concentration, mat and blanket 
concentration, amalgamation, cyanidation, and roast-amalgamation- 
cyanidation. The number of mills that were operated in the State 
during all or any part of the year, excluding a few very small mills 
operated experimentally for short periods, was 76, of which 45 had 
capacities ranging from 5 to 100 tons daily and averaged 37 tons; 
27 from 100 to 500 tons and averaged 179 tons; 2 from 501 to 1,000 
tons and averaged 850 tons; and 2 over 1,000 tons daily and averaged 
1,750 tons. | 


Mine production of metals in Colorado in 1937, by methods of recovery, in terms of 
recovered metals 


Method of recovery Ra Gold Silver Copper Lead Zinc 
Ore and concentrates amalga- | Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 
mated 1... 2o 673,268 | 71,135.36 Io 1/8. AAA A SA 
Ore, concentrates, sands, and 
slimes cyanided 2___.......... 3 606, 551 | 129, 202. 56 1 AAA, A EPA 
Concentrates smelted........... 78,645 | 124, 574. 23 1, 399, 562 | 2, 355, 227 | 13,575, 451 6, 577, 000 
Ore smelted....................- 325, 463 29, 121. 85 | 4,780, 349 | 19, 512, 773 5, 996, 549 1, 917, 000 
AMM A 14, 871. 00 2:909. AI AAA DEEN 
AA 368,905.00 | 6, 260, 693 | 21,868,000 | 19,572,000 | 8, 494, 000 
Total; AA AAA 366, 607.00 | 5,902,776 | 17,730,000 | 14,534,000 | 2,344, 000 


1 Quicksilver purchased (which is close to amount used) by gold and silver mills was 1,881 pounds. Placer 
mines used 500 pounds. 

2 Cyanide (in terms of 96 to 98 percent NaCN) used was 506,427 pounds. Actually, 851,457 pounds of 
calcium cyanide of approximately 48- to 49-percent strength and 84,404 pounds of sodium cyanide of which 
part was 90-percent strength, part 94-percent, and part 96- to 98-percent strength. 

3 Includes 371,996 tons of sands and slimes from ore and iron concentrates first roasted and amalgamated, 
171,597 tons of tailings from ore first floated, and 62,958 tons of combined flotation and table concentrates 
and crude ore cyanided direct. 


The Arkansas Valley smelter at Leadville and the Golden Cycle 
mill at Colorado Springs furnished a market for the bulk of the ores 
and concentrates produced in the State in 1937. Other plants that 
treated custom ores were: The Boulder mill at Salina, St. Joe sampling 
plant at Boulder (closed in June), and Colorado Smelting € Refining 
Co. roast-amalgamation plant at Marshall (ores treated in December 
for testing equipment—commercial operations not begun until early 
in 1938), all in Boulder County; Humboldt Consolidated, Ruth, and 
Boland mills at Idaho Springs, and Watrous mill at Silver Plume, in 
Clear Creek County; War Dance and Golden Gilpin mills in Gilpin 
County; Bryant mill in Lake County; Creede Mills, Inc., in Mineral 
County; Shenandoah-Dives mill in San Juan County; and Cripple 
Creek mill (closed January 23, 1937) in Teller County. 

Ores and concentrates were shipped to custom plants in other 
States in 1937, as follows: Zinc-lead sulphide ore from Lake County 
and zinc-lead carbonate ore from Gunnison County to Coffeyville, 
Kans.; zinc concentrates from Clear Creek, Lake, Pitkin, and San 
Juan Counties to Amarillo, Tex.; iron-copper-silver-gold ore from 
Eagle County, copper-gold-silver concentrates from Clear Creek 
County, gold-silver-lead-[zinc] ore from Chaffee County, copper-silver 
ore from Montrose County, and gold-silver-lead and gold-silver-lead- 
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copper ores and concentrates from the San Juan region to Utah 
smelters; and zinc-lead-silver-gold ore from Chaffee, Dolores, Hins- 
dale, Gilpin, Gunnison, Lake, Ouray, San Miguel, and Summit 
Counties to selective flotation mills at Midvale and Tooele, Utah. 


Mine production of metals from gold and silver mills (with or without concentration 
equipment) in Colorado in 1987, by counties, in terms of recovered metals 


Recovered in 


Concentrates smelted and recovered 


metal 


Silver 


Copper 


Lead 


IV sl ka 


ullion 
Ore 
County treated 
Gold Silver 
Short Fine Fine 

tons ounces ounces 
Boulder 2 csscesss 2) 232228 34,036 | 10,068.07 | 5,151 
Chaffee. ...................-. 47 19. 23 2 
Clear Creek. ................ 179,657 | 18,041.05 | 7,182 
ËCH 23.86 246 
A AA 1 2. 60 1 

Fremont. ................-.. 9 1. 40 
Ey AA AA 101, 277 7,239.59 | 12, 418 
Gunnison- .................- 5, 096 895. 80 578 
Lak cocacola iaa 1, 763 530.64 | 2, 562 

La Platasecoonura contaras 14 24. 80 
Larimer- .................... 558 70.30 20 
Montezuma........-.......- 3 1, 107. 30 274 
OUTLAY ois v sve teste 25, 916 5, 599.55 | 1,698 
PARK EE 4, 325 314.33 | 15,834 
Rio Grande. ......... . 36, 440 7,453.68 | 12, 508 
Baguache-------------------- , 660 43. 40 363 
San Juan-------------------- 192 70. 87 33 
San Miguel.................. 52, 347 3, 806. 21 | 3,288 
Summit..................... 1 23. 64 6 
elle? now ooo 2e Ize 498, 097 | 145, 001. 60 | 16, 053 
941, 765 | 200, 337. 92 | 78, 217 
Total, 1996 E 1,304,618 | 197, 385. 42 | 60, 169 


— | —— | —— | —— | M án — B —À 


Fine 
ounces 


15, 221 | 41, 300 


wm em on mm ep em wem os | eg ep m en om a op em em o IL ee ap oe es ep om e em JL es aen wn ep em on om es 


3, 910. 85 
28. 40 


A JL eg ap a op o ep op ep em em IL es ep os a gn es e IJ es ap a a o 


< mp wem -— - em c am |j es oo ep ep o ep o en en JL es ep ep e es ep es e Je ep en e om e em ep 


22, 668 |31, 408. 96 
21, 623 |30, 125. 55 


277, 360 
236, 874 


642, 445 
438, 521 


Pounds| Pounds 


66, 100 


> e em ep en Zee em 


1, 694, 970 
1, 652, 634 


Mine production of metals from concentrating mills in Colorado in 1937, by counties, 
in lerms of recovered metals 


Concentrates smelted and recovered metal 


Gold 


—— . | — ————— || meee A c | — r 


Ore 
County treated | Concen- 
trates 
produced 
Short tons | Short tons 
Boulder................. 27, 408 3, 008 
Chaffee................- , 282 576 
Clear Creek. ............- 60, 527 4, 200 
Dolores. ...............- , 648 716 
Gilpin. Eege 11, 586 692 
Gunnison............... 50 3 
Hnsdale ` ------ 674 71 
Lake..................-- 143, 865 8, 591 
La Plata -------- 17, 926 823 
Mineral...............-- 6, 183 63 
OHPR Y S uuo nes 21, 754 1, 472 
Park sosa a 143, 299 12, 404 
PM ii dos 18, 500 566 
o A AO 12 8 
Saguache...............- 94 30 
San Juan...............- 283, 194 19, 860 
San Miguel............. 35, 002 1, 885 
Summit................. 3, 207 859 
801, 391 55, 977 


93, 165. 27 
93, 751. 25 


Silver Copper Lead Zinc 

Pounds Pounds Pounds 
14, 767 3, 750 39, 000 |.......... 
4, 736 15, 350 133, 850 145, 000 
02, 476 53, 870 569, 690 18, 000 
56, 181 11, 100 158, 900 272, 000 
15, 867 4, 720 130, 365 20, 000 
ké D EE 400 |.........- 
3, 662 3, 000 64, 600 5, 000 
72, 702 57,365 | 1,643,800 | 1,623,000 
31,845 |........... 257, 000 |.......... 
60, 916 APA 12, 100 [acus 
102, 642 219, 180 531, 100 25, 000 
40, 319 63,490 | 1,164,740 |.........- 
63, 361 700 208, 200 105, 000 
543 200 000 3, 000 
412 717 14, 709 16, 000 
474, 250 | 1,100,600 | 6,580,360 | 3, 856, 000 
78, 532 166, 700 249, 480 10, 000 
8, 820 12, 040 117, 187 479, 000 
1, 122, 202 | 1, 712, 782 | 11,880, 481 | 6, 577, 000 
1,034, 611 | 1,187, 106 | 7,023, 504 47, 000 
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Gross metal content of concentrates produced from ores mined in Colorado in 1937, 
by classes of concentrates smelted 


Gross metal content 


ë pere 
Jass of concentrates rates Co 
pper Lead 
produced Gold Silver (wet (wet Zinc 
assay) assay) 
Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 
Dry gold....................- , 539 | 69, 553. 59 162, 022 276,798 | 1, 753, 078 1, 564, 621 
Dry gold-silver............... 2, 336 1, 954. 15 77, 605 42,001 178, 826 134, 752 
Dry silver................---- 44 3. 21 18.106 MA Noe ow APA 
CODDOT eege 5, 262 3, 876. 13 44, 065 596, 191 76, 147 48, 042 
¡5 A A 23,366 | 24,076. 38 703, 784 463,359 | 10, 670, 725 3, 397, 167 
Lead-copper. ...............-. 10,021 | 24, 369. 96 361,323 | 1,329,543 | 2, 269, 782 1, 728, 615 
LIDO. a or Du Le EE AE 8, 077 797. 60 44, 933 126, 103 5, 240 7, 597, 685 
78, 645 | 124, 631.02 | 1,411,898 | 2,833,995 | 15, 683, 798 | 14, 380, 882 
Total, 1030. ees 62, 476 | 123,879.04 | 1,323,050 | 2,009,091 | 9,639, 903 5, 307, 711 


Mine production of metals from Colorado concentrates shipped to smelters in 1937, 
an terms of recovered metals 


BY COUNTIES 


hans Gold Silver Copper Lead Zine 
Short tons | Fine ounces) Fine ounces| Pounds Pounds Pounds 

NI 4, 605 10, 365. 07 29, 988 45, 050 105, 100 |...........- 
11: iore 578 275. 50 4, 741 15, 350 134, 200 145, 000 
Clear Creek..................- 13,575 | 13,903.34 140, 567 360, 915 901, 050 18, 000 
OlOTOS A uu ceni 776 867. 64 56, 181 11, 100 158, 900 272, 000 
CHIDIB cosas ee 3, 048 2, 704. 53 25, 158 18, 070 153, 715 , 000 
Gunnison..................... 128 5 1919 1e 0,690 |............ 

Hinsdale...................-.. 71 9. 52 3, 662 3, 000 , 600 5 
¡EN EEN 8, 591 8, 551. 65 72, 702 57,365 | 1, 643, 800 1, 623, 000 
La Plata... . . . o. . o iaa 2. u: 823 2, 121. 80 31,845 |... -------- 000 1. sz . . 
Larimer- -2-2-22 1 4. 48 Y AAA II NN VE 
Mineral 63 3.1 60, 916 |............ 12-100 [contacta 
OUFRY lc a ee ER 4, 063 4, 466. 55 169, 209 470, 230 918, 100 25, 000 
Park u um p EA 12, 425 | 41,676.63 40, 454 63,490 | 1,172,160 |...........- 
Pitkin eno cortadas b66 |-: 22. ce: 63, 361 700 208, 200 105, 000 
Rio Grande..................- 1, 543 7, 915. 72 21, 545 29, 000 13200 |... 
ROUTE: cou eL 8 2. 40 543 200 5, 000 3, 000 
Saguache..................... 49 120. 34 442 717 14, 709 16, 000 
San Juan... lex 19,860 | 23,815. 35 474,250 | 1,100,600 | 6, 580, 360 3, 856, 000 
San Miguel................... 7, 013 7, 229. 51 193, 258 167,400 | 1,116, 480 10, 000 
Summit... .... oor rec c 859 445. 56 8, 820 12, 040 117, 187 479, 000 
78,645 | 124, 574. 23 1, 399, 562 2, 355, 227 | 13, 575, 451 6, 577, 000 
Total, 1099 62, 476 | 123,876.80 | 1,321,485 | 1,625,627 | 8, 676, 138 747, 000 


BY CLASSES OF CONCENTRATES SMELTED 


Dry £0ld....-...——.:2-225:22z : 29, 539 | 69, 553. 59 162, 022 222, 510 | 1,577,135 |...........- 
Dry gold-silver............... 2, 336 1, 954. 15 71, 605 34, 300 164, 020 |...........- 
Dry silver...................- 44 3.21 18,106 AAA ME EE 
¡O .. 5, 262 3, 876.13 44, 065 566, 700 53,800 1 . 
17 u ERROR UM 2,366 | 24,076. 38 703, 784 359, 514 | 9,663,151 |............ 
Lead-copper..............-... 10,021 | 24,369.96 361,323 | 1,069,840 | 2,048,937 |...........- 
ZiliG- Sete A aco zc 8, 077 740. 81 82, 507 102, 363 68, 408 6, 577, 000 


LA | eee Ñ ns ode] 


78, 645 | 124,574.23 | 1,399, 562 | 2,355,227 | 13, 575, 451 6, 577, 000 
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Gross metal content of Colorado crude ore shipped to smelters in 1937, by classes of ore 


Gross metal content 


Class of ore Ore 
Gold Silver Copper Lead Zinc 
Short | Percent Fine Fine 
tons | of total | ounces ounces Pounds Pounds | Pounds 
Dry and siliceous gold........ 11, 357 3.49 | 10, 219. 07 40, 051 48, 823 302, 965 35, 821 
Dry and siliceous gold-silver - 2, 830 . 87 826. 79 29, 894 7,241 126, 982 39, 540 
Dry and siliceous silver...... 26, 818 8, 24 50. 41 439, 226 1,491 | 1,109, 974 13, 166 
Copper-....-..... .. . ... . . ..-- 261, 658 | 80.40 | 12, 014. 79 | 4, 150, 342 | 20,005, 295 | 2, 312, 990 | 5, 206, 246 
¡FA 13, 825 4.25 | 6,001.95 109, 352 36,609 | 2, 933, 273 151, 273 
Lead-copper.................. 537 . 16 2. 88 11, 419 40, 779 200, 930 302 
ANN E A ted 135 E E, Pate alates 1, 545 50, 249 
A 8, 303 2. 55 9. 82 184 739 748,963 | 2, 262, 240 
325, 463 | 100.00 | 29,125. 71 | 4,780, 468 | 20,140,977 | 7,743,622 | 7,758, 837 
Total, 1936... ................ 324, 501 | 100. 00 | 31,764. 55 | 4,512,453 | 16,812, 209 | 7, 546, 642 | 7,477,697 


Mine production of metals from Colorado crude ore shipped to smelters in 1937, in 
terms of recovered metals 


BY COUNTIES 


Ore Gold Silver Copper Lead Zine 
Short tons | Fine ounces | Fineounces| Pounds Pounds Pounds 

Archuleta....................... L3 epe MPO 43 EE 800 ; 
Boulder......... cec 285 572. 06 6, 670 5, 950 15,900 |.......... 
E AA 932 691. 87 10, 736 12, 650 211,800 |.......... 
Clear Creek..................... 839 353. 01 8, 039 7, 085 61, 050 |_....-..... 
Custef ee cea 415 27. 54 7,604 |..........-- 111,000 6, 000 
Dolores........................- 259 55. 96 97, 100 |_......... 
TI EE 257,964 | 12,562.40 | 4,073,363 | 18, 915, 000 , 160, 000 |.......... 
BA DEE 4 4. 88 ; : 285 MER 
Gunníson......................- 1, 226 140. 70 8, 620 1, 68, 310 174, 000 
Hinsdale...-.------------------- 13. 88 i AA , 400 |.......... 
EH d EE 28, 597 7, 221. 11 104, 917 31,635 | 2,559,200 | 1, 729, 000 
Laflieb.... bw elo 22 13. 82 o OPERE 
MOS oscila rab EE 40 ¡MAA RA 
Mineral --------------- 6, 551 1. 26 260, 630 |............ 265, 900 |..........- 
Moffat 49 A O. "3 RER 4200 Y AAA AE 
Montezuma...................- 218 840. 70 2, 123 2,000 AA AA 
Montrose......-...............- 156 1. 40 698 24. 000. A i sra 
EIERE 430 110. 10 11, 482 12, 770 43, 900 |__-....... 
PAK e 1, 291 9, 284. 44 4, 436 3, 510 ,8 6, 000 
PIUEID 2:12 ora 5222s 16, 937 |... 102, 043 |..........-- 623, 800 |.........- 
Saguache...-------------------- ' 114. 26 93, 381 480, 283 346, 291 |_......... 
San Juan 478 1, 213. 38 10, 079 1, 99, 640 |_......... 
Ban Miguel..................... 511 557. 68 7, 900 4, 600 10, 520 |__........ 
Summit......... eno we cock 2, 993 1, 031. 40 52, 216 1, 960 181, 813 |.......... 
325,463 | 29,121.85 | 4,780,349 | 19,512,773 | 5,996,549 | 1,917,000 
Total, 1936... . c cess 324, 501 | 31,763.78 | 4,512,417 | 16, 104,373 | 5,857,862 | 1,597,000 

BY CLASSES OF ORE 
Dry and siliceous gold... ........ 11,357 | 10,219.07 40, 051 40, 540 256, 495 |........-- 
Dry and siliceous gold-silver.... 2, 830 823. 94 29, 789 5, 756 108, 477 |........-- 
Dry and siliceous silver......... 26, 818 50. 41 439, 226 1, 100 998, 835 |.........- 
CODDeP A 261,658 | 12,014.79 | 4,150,342 | 19, 403, 425 | 1,273,079 |__........ 
¡PIT e ullacc2leteco alu 13, 825 6, 001. 95 109, 352 28,735 | 2,040,408 |.........- 
Lead-copper.................... 7 . 88 11, 419 32, 717 186, 210 |.......... 
Total to copper and lead 

plants................... 317,025 | 29,113.04 | 4,780,179 | 19,512, 273 | 5,469,499 |.......... 
Zi. iaa c ema du. ¡E ee ease AA RPM 1, 000 42, 000 
Zinc-lead ....................... 8, 303 8.81 170 500 526, 050 | 1,875, 000 


easy | esI: Adi uma | d 


325, 463 | 29,121.85 | 4,780,349 | 19,512,773 | 5,996, 549 | 1, 917, 000 
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ADAMS COUNTY 


Sand discharged from the No. 10 plant of the Brannan Sand « 
Gravel Co. on Clear Creek was passed through sluice boxes by a lessee 
who produced most of the output of gold and silver from Adams 
County in 1937. The metals were recovered in “black sand” caught 
in the rifles and shipped to the Leadville smelter. Individuals 
sluicing and panning stream and bench gravels along Clear Creek 
continued to recover and sell small lots of placer gold. 


ARAPAHOE COUNTY 


Individual placer operations on Cherry and Dry Creeks and their 
tributaries southeast of Denver yielded small lots of gold dust and 
amalgam retorts in 1937, all of which were sold to dealers in Denver. 
The International Metal Foundation constructed a building south of 
the city limits of Denver in which it installed a gas-fired furnace for 
smelting ores, but work on accessory equipment for the furnace and 
on other proposed equipment for the plant was not completed before 
the end of the year. 

ARCHULETA COUNTY 


A 5-ton lot of zinc-lead-silver sulphide ore was shipped to the 
Midvale (Utah) custom mill in 1937 from the Treasure Comstock 
property in secs. 31-32, T. 37 N., R. 3 E., New Mexico principal 
meridian, and west of Summitville. 


BOULDER COUNTY 


Central (Jamestown) district.—Steady shipments of gold ore were 
continued in 1937 from the Wano group to the Golden Cycle mill at 
Colorado Springs. The Associated Metal Mines, Inc., carried on 
development work throughout 1937 at the John Jay mine and pro- 
duced some ore for treatment during test runs of the 40-ton flotation 
mill completed at the mine in 1936 by the Acme Mining & Milling Co., 
holder of a contract to treat ore from the John Jay mine. The Crystal 
Fluorspar Co. shipped low-grade gold-silver-(iron) concentrates to the 
Leadville smelter 1n September, October, and November while engaged 
in the production and experimental treatment of fluorspar-bearing 
material, containing these metals, from the Alice, Chancellor, and 
Yellow Girl mines. The material was treated in the flotation mill at 
Valmont previously operated on gold-silver ores by the St. Joe Mining 
& Milling Co. and afterward remodeled to handle fluorspar. Some of 
the other producing mines in the Central district in 1937 were the Argo, 
Buckhorn, Gray Eagle, and Smuggler. 

Gold Hill district.—The Slide Mines, Inc., operated its gravity- and 
flotation-concentration mill at the mouth of the Corning Tunnel con- 
tinuously in 1937, except for a short period during which new crushing 
machinery was being installed; the mill feed comprised ore mined on 
the Klondike and Slide veins, ore taken from the Slide dump, and 
stope fill from the Slide shaft workings. Mining Associates, Inc., 
successor to Boulder Mill, Inc., purchased ore from operators in 
several districts in Boulder County for treatment in its custom mill at 
Salina; the Ingram mine, operated by the company, furnished the 
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largest individual tonnage to the mill, followed by the Fairfax. Other 
mines in the Gold Hill district that shipped more than 100 tons of ore 
in 1937 to the Boulder mill and other custom plants included the Big 
John, Cash, Emancipation, Evening Star, Gardiner, Golden Harp, 
Great Britain, Nil Desperandum, Pilot-Gary Allen, Richmond, and 
Sunshine. A little placer gold was recovered by individuals sluicing 
on Left Hand Creek. 

Grand Island district.—The Cross Gold Mining Co. drove 862 feet 
of drifts and raises at the Cross group in 1937 and shipped 373 tons 
of gold-silver ore. The Norway Syndicate shipped 59 tons of gold ore 
from the Norway mine, opened by a 1,100-foot tunnel, and erected a 
40-ton gravity concentration mill, which was placed in operation in 
January 1938. Lessees at the Amy Paul mine shipped 530 tons of 
gold ore. Small lots of silver ore were shipped from the Blue Bird 
and Enterprise properties, and a few sacks of high-grade gold ore were 
shipped from the Shirley group. Individuals sluicing on Beaver 
Creek recovered placer gold. 

Magnolia district.—The metal output from the Magnolia district 
in 1937—al gold and sil ver—was contained in crude ore shipped to the 
Golden Cycle mill, Boulder mill, and the sampler at Boulder from the 
following properties: American X dump, Ben C. Lowell, Cash, Golden 
Glow, Hereafter, India, KeKeonga, Keystone, Lady Franklin, Little 
Pittsburg, Mountain Lion, Poorman, Rocky Mountain-Mammoth, 
and Senator Hill dump. 

Sugar Loaf district.—The Grand Republic mine was operated by the 
St. Joe Mining & Milling Co. from January 1 to June 14, 1937, when 
the company closed the mine and gave up an option to purchase it; 
the mine remained idle until October, when a group of lessees reopened 
it and for the remainder of the year shipped ore to the custom mill at 
Salina. Lessees at the Poorman group continued to ship ore to the 
Golden Cycle mill. The other principal producing mines in the Sugar 
Loaf district in 1937 were the Alpine Horn, Dime, Empress, Franklin, 
Livingston, Logan, Nancy, Recluse, Wisconsin, Wood Mountain, and 
Yellow Pine. Placer gold was produced on Four Mile Creek, prin- 
cipally by a lessee at the Giggy placer, equipped with a steam shovel 
and movable washing, screening, and sluicing plant. 

Ward district.—Gold ore shipped to custom mills from the Golden 
Queen mine, Number Five (formerly East Columbia), Milwaukee, 
Boston, B & M, Ward Rose, and Alaska Tunnel, listed in order of pro- 
duction, yielded nearly all the metal output from the Ward district 


in 1937. 
CHAFFEE COUNTY 


Chalk Creek district (Romley, St. Elmo).—Lessees operating the old 
Mary Murphy mine continued in 1937 to ship ore containing gold, 
silver, lead, and copper and a relatively high percentage of zinc to 
the Midvale (Utah) custom milling plant and selected ore of a similar 
type but lower in zinc content to the Leadville (Colo.) smelter. The 
Dona Lee Mines, Inc., operated the Carey mill for a short period on 
material obtained from an old stamp-mill tailings dump nearby. 
Silver-lead-gold ore was shipped to the Leadville smelter from the 
Allie Bell group. 

Four Mile district—A 3-ton lot of gold ore was shipped from an 
unidentified property in the Four Mile district in 1937. 
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Granite district.—Some gold and silver were recovered in 1937 by 
amalgamation in the Wilcox 20-ton mill at Granite, which treated ore 
from the Florence-Florence Extension group. A few small lots of 
ore were shipped from prospects in the district. The dragline and 
sluicing operation of the Savage Mining Co. west of Granite recovered 
most of the placer gold shipped from Chaffee County in 1937. Indi- 
viduals produced small lots of placer dust by sluicing along Arkansas 
River and Cache Creek. 

Monarch district.—Lessees at the Lilly mine shipped 296 tons of 
lead-silver-gold-copper ore to smelters in 1937. The other output 
from the Monarch district comprised 13 tons of gold-silver-lead ore 
from the Christmas of “98” property and 10 tons of silver-lead ore 
from the Iron Duke. 

Riverside district.—The Doris Ruby Mining Co. erected a 65-ton 
flotation mill on the Doris Ruby claim in 1937 and treated 1,317 tons 
of gold-silver ore from the Mount Harvard mine, worked under lease 
by the company from April 1 to October 1, and 100 tons from the Doris 
Ruby claim; the product of the mill was 198 tons of gold-silver con- 
centrates, containing some lead and copper, which were sold to the 
Leadville smelter. 'The other operator in the Riverside district 
shipped 14 tons of smelting ore. 

Trout Creek district.—In 1937 a small lot of ore was shipped from 
each of the following claims: Alice-Evelyn, Mizpah, and Nellie Bly. 


CLEAR CREEK COUNTY 


Alice district (Yankee, Lincoln).—The American Smelting € Refin- 
ing Co. operated the Alice mine group continuously in 1937. "The 
ore is brought to the surface through a 225-foot inclined main shaft, 
crushed to minus 2 inches by a jaw crusher, and then carried by con- 
veyor belt to ball mills where 1t is ground in closed circuit with a 
classifier and Clark-Todd amalgamator. The overflow from the 
classifier is conditioned and treated by selective flotation. The 
products of the mill are gold-copper-silver-(iron) concentrates which 
are shipped to the company smelters at Garfield, Utah, and Leadville, 
Colo., and gold-silver bullion which is shipped to the Denver Mint. 
In 1937 the capacity of the mill was increased to 275 tons per 24 
hours from 200 tons. The output from other lode mines in the Alice 
district comprised gold-copper-silver-lead ore treated at custom mills 
from the Ottawa group and a small lot of gold ore shipped to the Lead- 
ville smelter from the Reynolds group. A small lot of placer gold 
was recovered from the Lincoln placer. 

Argentine district.—The 50-ton flotation mill at the Santiago mine 
was operated during July, August, and September 1937 on ore ob- 
tained mostly from the dump. Lessees at the Waldorf group shipped 
a few narrow-gage cars of smelting ore. 

Empire district.—Minnesota Mines, Inc., largest producer of gold 
in Clear Creek County in 1937, ran its mill continuously on ore ex- 
tracted from the company's consolidated group of mines in the area 
north of Empire. After completion of the installation of flotation 
equipment early in the year the mill treated approximately 200 tons 
of ore daily by flotation, followed by cyanidation of the concentrates. 
In addition, about 50 tons daily were concentrated by flotation in & 
separate unit and the concentrates were shipped to the Leadville 
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smelter. Considerable ore was shipped to the Golden Cycle and 
other custom mills from the Tenth Legion-Gold Dirt-Dunderberg 
group, Gold Bug, Gold Fissure-Badger Tunnel group, Mint, Pittsburg, 
and Dolphin properties, and smelting ore was shipped from the 
Conqueror group. 

Grifith (Georgetown-Silver Plume) district.—The Griffith Leasing 
Co., operating the Griffith group near Georgetown, leased and recon- 
ditioned the Commonwealth flotation mill about 2 miles from the 
mine and ran it intermittently after August 26, 1937, on company 
ore. Earlier in the year the company shipped crude ore to the Lead- 
ville smelter. Silver ore from the Clara B claim in the Common- 
wealth group was treated in the mill in April, May, and June. Ben- 
nett and Rowe treated ore from the Rio Grande mine and the 
Burleigh and Morning Star dumps in the Silver Leaf mill near Silver 
Plume, operated under lease as & custom plant. Some ore was 
shipped from the Antelope, Centenniel, and Smuggler dumps and 
Waukeekan property. 

Idaho Springs district.—The Alma-Lincoln Mining Co. continued 
to mine and treat by flotation concentration 60 to 100 tons of ore 
daily from the Lincoln (lower levels) and Elliott-Barber groups in 
1937. The Humboldt Consolidated Mining Co. continued production 
of ore from the Lord Byron group and operated a 75-ton flotation- 
concentration mill at Idaho Springs on company and custom ores. 
The 60-ton flotation mill of the Consolidated Smelting & Metals Co. 
on Chicago Creek treated 14,534 tons of ore from the Black Eagle 
and Bismark mines. The Mattie mine and mill were operated inter- 
mittently. Ore from the Cardigan mine was concentrated in the 
mill of the Colorado Custom Ore Millers, Inc., at Idaho Springs. The 
Boland mill at Idaho Springs was operated for a short period on small 
lots of ore from various mines. Among other producing mines in the 
Idaho Springs district in 1937 were the Bride, Columbia-Summit, 
Crown Point, Dixie No. 4, Dona Juanita, Edgar, Red Jacket, Stephens 
placer, and West Gold. Tailings shipped from the Argo mill dump 

lelded gold and silver. The Ruth Co. operated its custom mill at 
daho Springs on ores received from both Clear Creek and Gilpin 
Counties. Small placers on Clear Creek yielded some gold. 

Montana district (Lawson, Dumont).— The Clear Creek Consolidated 
Mining Co. shipped to custom mills in 1937 several hundred tons of 
ore produced while carrying on development work at a group of prop- 
erties opened by the Clear Creek-Gilpin Tunnel. 'The Golden Calf, 
Lady Bell, and Kaverne mines yielded nearly all the rest of the dis- 
trict output in 1937. 

Trai Creek district.—The Phoenix Trail Mining Co. continued to 
operate the Phoenix mine in 1937; the ore was trucked to the Dumont 
mill, operated under lease bv the company, and treated by flotation 
concentration. The Freeland group was operated by the General 
Mining Corporation from January 1 to May 31 and by Mining Asso- 
ciates, Inc., from June 1 to the end of the year; much development 
work was done in the mine, and considerable ore was produced and 
treated in the 45-ton flotation-gravity concentration mill at the mouth 
of the McClelland Tunnel near Dumont. Development work was 
done and some ore was shipped by lessees at other properties in the 
district, including the Empress (Sunnyside Tunnel) Donaldson 
(Wheatland)-Little Champion, Lamartine, Lone Tree, and Oneida 


Stagg groups. 
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COSTILLA COUNTY 


Grayback district.—Sluicing at the Drum Estate and Midnight No. 3 
placers yielded dust and nuggets which, after being melted at the 
Denver Mint, had a fineness of 0.889 in gold and 0.104 in silver. 


CUSTER COUNTY 


Hardscrabble district (Westcliffe, Silver Cliff).—Small-scale opera- 
tions at the Defender mine, Nemaha and William dump, New Hope 
property, Passiflora group, and a prospect resulted in intermittent 
shipments of ore to smelters during 1937. Shore, Kettle, Henning, 
and Stroehlke erected a small cyanide plant between Silver Cliff and 
Westcliffe, in which some material from tailing dumps in the vicinity 
was treated to test the equipment. | 

Rosita, Hills district.—A lessee at the Bassick mine in 1937 shipped 
49 tons of sorted ore containing gold, silver, and lead. 


DELTA COUNTY 


Small sluicing operations on Gunnison River yielded a little placer 


gold in 1937. 
DENVER COUNTY 


Hand-sluicing and panning by individuals on Platte River and 
Cherry Creek in Denver recovered a little gold in 1937. 


DOLORES COUNTY 


Lone Cone district (Dunton).—The Emma mine was under develop- 
ment by the Modern Gold Mines, Inc., from January 1 to December 1, 
1937, during part of which time gold-silver ore was extracted and con- 
centrated by flotation in the 120-ton mill at the mine. 

Pioneer district (Rico).—Shipments of zinc-lead-silver ore were 
continued in 1937 from Rico to custom mills and smelters in Utah, and 
some lead-silver-gold ore was sent to the Leadville smelter. Pro- 
ducing mines were the Forest, Gold Anchor, Newman Hill property 
of the Pelleyre Mining € Milling Co., Rico Townsite, and Union 
Carbonate group. The Rico Argentine Mining Co. and the St. Louis 
Smelting € Refining Co. did considerable development work at their 
respective properties during the year. 


DOUGLAS COUNTY 


Individuals sluicing and panning on Cherry and Dry Creeks and 
Newlin and Russellville Gulches recovered placer gold in 1937, part 
of which was sold in small lots to dealers in Denver and part to the 
Denver Mint. That sold to the mint averaged 0.993 fine in gold after 


being melted. 
EAGLE COUNTY 


Holy Cross district.—Development work was done at the Billy Boy 
E Gold Bug claims in 1937 and each produced a small quantity of 
old. 
Red Chiff district (Battle Mountain).—The Empire Zinc Co., subsidi- 
ary of the New Jersey Zinc Co., continued in 1937 as the largest pro- 
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ducer of silver and copper in Colorado and as an important producer of 
gold. The company operated its Eagle mine group on Battle Moun- 
tain continuously and produced large quantities of copper-iron-silver- 
gold sulphide ore, the bulk of which was shipped to the Garfield (Utah) 
smelter and the remainder to the A. V. smelter at Leadville. The ore 
contains comparatively small quantities of lead and zinc; some of the 
lead was recovered, but none of the zinc was saved. "The mine also 
contains zinc-lead ore bodies, not worked since 1931, and is equipped 
with & 600-ton flotation mill situated underground in Eagle Canyon 
below Gilman. The mill has been idle from 1932 to 1937, inclusive. 
Other producers, principally of gold ore shipped to smelters from ore 
bodies in the Cambrian quartzite formation on Battle Mountain, were 
the Alpine, Ben Butler, Champion, Mabel, Star of the West, and 
Tiptop. À 
EL PASO COUNTY 


GOLDEN CYCLE MILL 


In 1937 the Golden Cycle custom mill at Colorado Springs treated 
510,612 tons of ore, of which 93 percent was gold-[silver]-sulphotellu- 
ride ore from the Cripple Creek district and 7 percent comprised miscel- 
laneous gold and gold-silver ores and concentrates mostly from 
Boulder, Clear Creek, Gilpin, and Lake Counties. According to the 
annual report to the stockholders of the Golden Cycle Corporation, 
owner and operator of the mill, the operating expenses for the year 
were $2.03 per ton. Amone the factors listed as included in and con- 
tributing to the operating expenses were improvements made in the 
mill, to provide for more efficient operation, and an increased wage 
scale. The plant includes a sampling mill, secondary crushing unit, 
450-ton flotation mill, 1,200-ton roasting section, fine grinding-amalga- 
mation !-classification section, sand and slime cyanide plant, and pre- 
cipitation and refining department. Ores purchased vary in character 
and grade; therefore, all are not treated by the same methods. Gold 
ores of average grade, comprising principally Cripple Creek ores, are 
roasted, amalgamated, and cyanided. Low-grade Cripple Creek ores 
and nearly all miscellaneous ores are concentrated. Iron concentrates 
produced are mixed with the average-grade gold ores and travel with 
them through the roasting and other processes. The tailings from 
the flotation mill are cyanided. Some of the miscellaneous ores con- 
tain appreciable quantities of copper, lead, and zinc in addition to gold 
and silver; these are treated by selective flotation and yield lead- 
copper-gold-silver-[zinc] concentrates, which are shipped to the 
Leadville smelter. 

FREMONT COUNTY 


A small lot of gold ore was shipped in 1937 to the Golden Cycle 
mill from the Green Mountain property 17% miles north of Parkdale. 
The Webb flotation-concentration mill at Florence treated old tail- 
ings from the old Metallic mill dump, but the metal recovered is 
included in the figures for the Cripple Creek district, Teller County, 
where the material originated. 


1 Free gold saved on lightweight canton-flannel blankets and amalgamated in iron arrastre. 
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GILPIN COUNTY 


Southern districts (Black Hawk, Central City, Nevadaville, Russell 
Gulch).—The United Gilpin Corporation continued in 1937 to treat 
low-grade gold ore containing comparatively small quantities of 
recoverable silver, copper, and lead from “The Patch" and other 
company properties by amalgamation and gravity concentration at 
the rate of approximately 800 tons daily until February 23, when the 
company shut down the mine and mill owing to difficulties encoun- 
tered in the disposal of tailings; the property remained idle until 
April 23, when operations were resumed at a reduced rate under the 
L. M. Seeley Operations and were continued throughout the remainder 
of the year. The Gregory Bates Mining Co. treated 14,578 tons of 
gold ore, chiefly from the Bobtail Tunnel, by table and flotation 
concentration followed by cyanidation of the concentrates in the 
remodeled 175-ton “Fifty” mill at Blackhawk. Colorado Silver 
Mines, Inc., operating the Black Jack group, treated 8,040 tons of 
silver-lead-gold ore in its 100-ton flotation mill at the portal of the 
Black Jack shaft. The following mills each treated some newly 
mined and dump ore during various periods of operation, mostly on 
a small scale, in 1937: Golden Gilpin, Strasser, and Bolen on Clear 
Creek above Blackhawk; Cornelius and War Dance at Blackhawk; 
and New Brunswick in Willis Gulch. Ore was shipped to custom 
mills and smelters (chiefly the Golden Cycle mill and A. V. smelter) 
outside Gilpin County from the Atlantic, Bullion, Champion, Chase, 
Clay County, Columbus, Corydon-Adeline, Druid, Egyptian, Federal, 
Frontenac, Golden Dollar, Hartford, Hayseed, Justice, Kirk, Lutz, 
Monmouth-Kansas, Morning Star, National, Old Town, Pewabic 
group, Robert Fulton, Saratoga, Success-Meeker, West Notoway, 
and other mines and dumps. 

Gravel mined by Edward Manion at the Eugene placer below 
Blackhawk with a 1-yard power shovel and treated in a land plant 
comprising a revolving screen, pumps, riffles, and concentrating tables 
and by other operators using power shovels and sluices on the Collier 
and Missions Mines Co. placers yielded most of the output from 
placers in the southern districts. Individuals working with sluices 
at scattered placers continued to recover and sell many small lots of 
placer gold. 

Northern districts.—The Dirigo mine was operated continuously in 
1937. Part of the ore produced was shipped to the Golden Cycle mill, 
and part was treated in the mill erected at the mine in the latter part 
of the year. The Gilpin County Gold Mining Corporation treated 
2,023 tons of ore from the We Got Em and Cowboy group at the head 
of Silver Creek in its 35-ton stamp amalgamation-flotation concentra- 
tion mill. The Gold Dipper Mines, Inc., did development work at 
the Semiprone group above Apex and treated 50 tons of ore in the 
25-ton gravity concentration mill completed at the property in August. 
The old Perigo group was leased to the Tip Top Mines, which began 
development work and shipped some ore late in 1937. Small lots of 
ore were shipped from a few other lode mines and prospects in the 
northern districts. 

The Cooley Gravel Co., operating a floating dredge-type recovery 
plant fed by a dragline on the Pactolus placer from June 6 to Decem- 
ber 20, recovered 2,680 crude ounces of placer gold averaging 0.905 
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fine in gold and 0.079 in silver. Small sluicing operations at other 
placers in the northern districts yielded some gold. 


GRAND COUNTY 


A little placer gold was recovered in 1937 by individuals sluicing on 
streams near Granby. 


GUNNISON COUNTY 


Elk Mountain district.—Lessees shipped 470 tons of gold-silver-lead 
ore from the Augusta dump to the Midvale (Utah) custom mill in 
1937. Small lots of ore of the same type were shipped from the 
Baxter and one other property. A gasoline power shovel and sluices 
were operated for a short period at the Nora placer in Washington 
Gulch and recovered a few ounces of gold, and individuals worked 
small placers in the vicinity. 

Gold Brick district.—The Carter mine and amalgamation-gravity 
and flotation concentration mill were operated continuously in 1937. 
The Old Tom Mining Co., working the Cortland group intermittently, 
shipped 100 tons of gold-silver-lead ore to the Leadville smelter and 
had 50 tons treated as a test in a 15-ton custom amalgamation-gravity 
concentration mill built at Pitkin during the year. At the Wayne 
mine 250 tons of gold ore were amalgamated and concentrated on 
tables in a 12-ton mill. Only small lots of ore, most of which went 
direct to smelters, were produced at other properties in the Gold Brick 
district in 1937. 

Quartz Creek district—The Manhattan Mining «€ Leasing Co. 
operated the Roosevelt Gold Mines Co. property under lease fram 
June 25 to September 1, 1937, and then suspended business. The 
company treated 300 tons of ore in the 25-ton hydroelectric stamp- 
amalgamation mill on the property. The ore was mined chiefly from 
the Camp Bird claim in the Roosevelt group, but some was obtained 
from the Chicago-Climax mine and Little Jessie dump nearby. 

Rock Creek district.—Prospecting work at the “Gold Pan" claim 
and Inez mine resulted in the shipment in 1937 of a truckload of dry 
silver-gold ore from each property. A car of ore was shipped from 
the Black Eagle group, presumably from the dump as the mine was 
reported idle. 

Spring Gulch district.—From June to December 1937, lessees at 
the Doctor group shipped 548 tons of zinc and zinc-lead carbonate 
I to the Ozark Smelting & Mining Co. pigment plant at Coffeyville, 

ans. 

Taylor Park (Tin Cup) district—A 15-ton lot of silver-gold ore was 
shipped from the Iron Bonnet claim to the Leadville smelter in 1937. 

Tomichi district.—The owner did retimbering and prospecting in 
the Wilson mine and shipped 6 tons of lead-silver ore in 1937. A 
12-ton lot of silver-gold-lead ore was shipped from the Stitzer property. 


HINSDALE COUNTY 


The M. B. Burke Investment Co. installed new flotation machines 
in the mill at the Ute and Ulay group on Henson Creek and in 1937 
treated 650 tons of silver-lead-gold ore previously stored in the bins 
and from the dump near the mill. At the Gladiator mine develop- 
ment work was done, and the daily capacity of the mill was enlarged 
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to 40 tons from 15 tons; 90 tons of ore were treated, ylelding 6 tons of 
concentrates which were stored at the mill. A car of smelting ore each 
was shipped from the Independence and Golden Wonder mines, and 
a car of zinc-lead ore was sent to the Midvale (Utah) custom concen- 
trator from the Armitage mine. 


JACKSON COUNTY 


A small placer operation on Independence Mountain northwest of 
Walden yielded a little gold in 1937. 


JEFFERSON COUNTY 


Small sluicing operations along Clear Creek in 1937 yielded placer 
gold, nearly all of which was sold to assayers and refiners in Denver. 


LAKE COUNTY 


LEADVILLE DISTRICT 


The Arkansas Valley lead bullion-leady copper matte custom smelter 
of the American Smelting € Refining Co. was operated continuously 
(one furnace) in 1937 on ores and concentrates purchased from 
operators in virtually all the active mining districts of Colorado; 
receipts totaled 122,235 tons compared with 120,776 tons in 1936. 
New equipment installed at the smelter as a part of the general 
plant improvement program carried out in 1936-37 includes three 
30-foot sintering machines, an additional Wedge furnace, a booster 
fan at the stack, and another unit to the Cottrell dust precipitator. 

Most of the ore produced at underground mining operations in the 
Leadville district in 1937 was smelted direct at the A. V. smelter. 
Some ore containing a high percentage of zinc along with gold, silver, 
copper, and lead was shipped to the custom concentrator of the 
United States Smelting, Refining & Mining Co. at Midvale, Utah. 
Several operators continued to ship gold-silver ore to the Golden 
Cycle mill at Colorado Springs. Zinc-lead sulphide ore from the 
Tucson dump was shipped to the pigment plant at Coffeyville, Kans. 
A large tonnage of low-grade gold ore from the Winnie and Ibex 
dumps was treated by jig, table, and flotation concentration in the 
400-ton mill of the Leadville Metals Milling Co., which was operated 
continuously; besides gold, the concentrates contained appreciable 
quantities of silver and lead and some copper and zinc; and they 
were sold to the A. V. smelter. Ore mined from the Resurrection- 
Golden Contact group through the Yak Tunnel by the Zenda Lead- 
ville Mining Co. (operation suspended August 10) was concentrated 
as custom ore in the Bryant mill near the portal of the Yak 'Tunnel. 
A zinc unit added to the mill early in 1937 made 600 tons of zinc 
concentrates, which were shipped to the Amarilo (Tex.) smelter; 
the other product was 645 tons of gold-silver-lead concentrates, which 
were sold to the A. V. smelter. The London Deep Mines Co. began 
construeting a 100-ton flotation mill, at the First National shaft in 
Iowa Gulch, in which it planned to begin treating ore from dumps 
in the vicinity in April 1938. The Ibex mine group was operated 
continuously by lessees. Other mines and dumps producing 100 
tons of ore or more in 1937 include the Adelaide, Big Four, Breece, 
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Dolly B, Fanny Rawlings, Fortune, Gallagher dump, Golden Eagle, 
Highland Mary, Highland Chief, Ibex group (mine), Lilian, Little 
Ellen, Matchless dump, Morning Star dump, New Monarch, Ollie 
Reed, St. Louis tunnel dump, Tenderfoot, Togo, Tribune, Triumph, 
Valley, and Venir. 

John C. Pantle handled 140,000 cubic yards of gravel at placer 
eround in California Gulch, using a gasoline power shovel, screening 
and washing plant, and four centrifugal bowls, and recovered 1,523 
crude ounces of placer gold averaging 0.800 fine in gold and 0.145 
in silver. 

OTHER DISTRICTS 


Alicante district—A small quantity of gold-silver-lead ore was 

shipped from the John Reed mine to the A. V. smelter in 1937. 

anite district.—A lessee at the Belle of Granite mine shipped 20 
tons of gold ore and 2 tons of concentrates to the A. V. smelter in 1937; 
the small mill at the mine was dismantled and moved away. Placer 
gold was produced in 1937 at small placers on Arkansas River in the 
Lake County part of the Granite district. 

Lackawanna Gulch district.—ln the course of development work 
carried on after March 3, 1937, at the Eureka mine by the Eureka- 
Saturday Night Mining Co., 13 tons of gold ore were shipped. A 
small lot of gold ore was shipped from the Mt. Champion property. 

St. Kevin-Sugar Loaf district.—Shipments of gold-silver ore to the 
A. V. smelter were continued in 1937 from the Amity mine. The 
other output from the St. Kevin-Sugar Loaf district was 27 tons of 
silver ore from the Dinero mine. 

Tenmile (Climax, Fremont Pass) district. —The Climax Molybdenum 
Co. mill at Climax on Fremont Pass 13 miles north of Leadville oper- 
ated its flotation mill at a daily average of 9,487 tons for 365 days in 
1937 and produced molybdenum sulphide concentrates containing 
22,750,368 pounds of elemental molybdenum. 

Twin Lakes district—Small lots of smelting ore were shipped from 
the Gordon and Columbine properties in 1937.  Lessees at the Derry 
Ranch and Zaitz placers produced nearly all the output of placer gold 
from the Twin Lakes district. 


LA PLATA COUNTY 


The American Smelting & Refining Co. lead bullion-leady copper 
matte smelter at Durango, which was closed November 30, 1930, 
remained idle in 1937. 

California (or La Plata) district (Hesperus, La Plata).—The Gold 
King mine and mill were operated from January to June 1, 1937, and 
the mill continued to run until about October 15 on ore reserves 
already broken at the mine. "The daily average treated was approxi- 
mately 45 tons. The Pioneer Gold Producers, Inc., ran its mill at the 
Idaho mine continuously from July 1 to the end of the year on gold- 
silver ore from the Idaho group; part of the ore was obtained from the 
dump and part from within the mine, and the total ore treated was 
6,026 tons. A lessee at the Last Chance mine shipped one lot of 
high-grade gold ore to the Golden Cycle mill. At the May Rose 
group, the Ámparo Mining Co. drove 1,005 feet of development 
drifts, crosscuts, raises, and winzes; sank a 714-foot diamond-drill 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN COLORADO 271 


hole; and did surface trenching from January 1 to December 24. 
A little gold was recovered from placers on Animas River. 


LARIMER COUNTY 


Several small shipments of hand-sorted high-grade gold ore were 
made in 1937 from the Little Mary Mason mine, in the Masonville 
district, to the Golden Cycle mill. At the Rockfield property, 325 
tons of gold ore were treated in & 20-ton amalgamation-flotation mill 
and yielded 22 fine ounces of gold and 10 fine ounces of silver. A lessee 
at the Carter claim shipped one lot of gold retorts to the Denver 
Mint early in 1937. 

MESA COUNTY 


Lessees at the Copper Rivet mine in Sinbad Valley drove a 150-foot 
raise in 1937 and shipped 7 tons of copper-silver ore to the Garfield 
(Utah) smelter. 

MINERAL COUNTY 


Creede district.—In the summer of 1937 Creede Mines, Inc., made 
ore-purchase contracts with operators of the Commodoze-Bachelor 
Mines, New York-Last Chance-Del Monte-Pittsburg group, and 
Amethyst group, wherein the operators agreed to supply ore aggre- 
gating 100 tons daily for treatment in a 100-ton custom flotation mill 
which the company proposed to build 1 mile south of Creede. Ground 
was broken in July, and the mill was completed and placed in opera- 
tion the latter part of October and was run at capacity rate to the end 
of the year. From heads averaging 15.2 ounces of silver to the ton 
and 1.35 percent lead, the mill produced concentrates averaging 970 
ounces of silver to the ton and 11 percent lead for shipment to the 
Leadville smelter. Prior to the completion of the Creede mill, the 
ore shipped by operators in the Creede district (including those that 
later shipped to the mill) went direct to the Leadville smelter. Pro- 
ducing mines in 1937, besides the foregoing, include the Corsair, 


Manitoba, M. M. D., Monon, and Ochre. 
MOFFAT COUNTY 


Douglas Mountain district.—A 4-ton lot of copper-silver ore was 
shipped from the dump of the Bromide property to the Garfield 
(Utah) copper plant in 1937. | 

Fourmile (or Timberlake) district.—Placer ground of the Eldorado 
Gold Placer Mines about 29 miles north of Craig, worked by a gasoline- 
powered dragline excavator and dry-land dredge from April 10 to 
October 20, yielded nearly all the output of gold and silver from 
Moffat County in 1937. Sluicing at the Old Faithful and other 
placers yielded a little gold. 


MONTEZUMA COUNTY 


The Red Arrow Gold Corporation continued to produce high-grade 
gold-silver ore from its Red Arrow mine in the East Mancos River 
area; the richest ore was crushed and amalgamated in a small mill at 
the mine, and the rest was shipped to smelters. Production in 1937 
was 214 tons of ore yielding 1,929 fine ounces of gold, 2,383 fine ounces 
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of silver, and 1,945 pounds of recoverable copper. Included in the 
output from Montezuma County in 1937 is & small lot of gold ore 
produced in 1936 at the Omaha Placers property but not sold until 
1937. A truckload of gold-silver ore from the Thunder claim was 
shipped to the Golden Cycle mill. 


MONTROSE COUNTY 


La Sal district.—Shipments of copper-silver ore aggregating 150 
tons were made in 1937 to the Garfield (Utah) smelter from the 
Cashin, Cliff Dwellers, and one other property. Placer miners with 
pumps and sluices continued to recover placer gold on Dolores River. 

Naturita district.—AÀ power shovel and specially constructed wash- 

ing plant were operated at the McNeil-Blake placer on San Miguel 
River below Naturita for a short period in the summer of 1937, and 
small sluicing operations were carried on at other placers along the 
river. 
Paradox Valley district.—The United States Vanadium Corporation 
operated its vanadium mines in the Paradox Valley area continuously. 
The ore was treated in the company roasting and leaching plant at 
Uravan. At the end of the year the plant was handling from 8,000 to 
9,000 tons monthly. The company extracts its own salt in the vicinity 
and owns and operates its own coal mines. 


OURAY COUNTY 


Red Mountain district.—The San Juan Metals, Inc., continued de- 
velopment work at the Treasury Tunnel group for the first 8 months of 
1937 and then began regular production of ore. The mine is opened by 
a 4,300-foot crosscut and a 1,700-foot drift on the vein from which the 
ore was taken. During the year the company erected a 300-ton se- 
lective flotation mill, which was completed and placed in operation 
September 1 and treated an average of 130 tons daily for the remainder 
of the year; the product of the mill was copper concentrates and lead- 
copper concentrates, both of which contained gold and silver and some 
zinc. Several cars of ore were shipped to Utah smelters from various 
properties, including the Hero and Kentucky Giant, and some ore 
from the Scotch Girl was shipped to the Shenandoah-Dives mill at 
Silverton. 

Sneffels district.—The King Lease, Inc., operated the upper levels of 
the Camp Bird mine and the King Lease mill continuously in 1937. 
The ore was treated by amalgamation on plates followed by flotation 
concentration. Gold-silver bullion recovered was shipped to the 
Denver Mint. The concentrates produced were classed as lead-copper 
with the principal value in gold and silver, but they contained con- 
siderable zinc not saved at the Leadville smelter. Renewal of the 
lease was made contingent on development of the lower levels west at 
the lessee's expense and for the company's benefit. A little ore was 
shipped from the Sneffels district by other operators who were carrying 
on development work. 

Uncompahgre district —G. A. Franz operated his 100-ton selective 
flotation mill 2 miles north of Ouray from January 1 to March 10 and 
from August 3 to August 27, 1937 ; most of the ore treated came from 
the Lower Bachelor and Pony Express groups. The McCullough 
Lease shipped gold-silver-copper ore to the Leadville smelter from the 
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American Nettie and Wanakah groups and treated 800 tons of old 
tallings from the Wanakah dump containing gold, silver, and copper in 
a 20-ton flotation mill at the property. Other producers in the Uncom- 
pahgre district were the Mineral Farm property, North Star dump, 
Plutus, and Senorita properties. 


PARK COUNTY 


Alma Placers district.—Most of the gold produced on the Alma 
Placers in 1937 was recovered by five operators who mined gravel on 
separate blocks of ground from drifts on bedrock through shafts or 
inclines and treated it on the surface in screening and sluicing plants. 
The rest was produced chiefly by individuals sluicing surface gravel on 
other leased blocks and by one operator using hydraulic giants. 

Beaver Creek district—The Beaver Creek Placer Co. installed a 
2%-yard dragline and floating dredge-type washing plant on Beaver 
Creek near Fairplay and began mining operations in July 1937; the 
equipment was run intermittently from July to October, inclusive, 
when work was suspended. Hydraulicking at the Shelton placer and 
sluicing at other placers in the Beaver Creek district yielded some gold. 
A considerable area on Beaver Creek was tested with churn drills. 

Buckskin district.—Gold-silver-lead ore was shipped to the Lead- 
ville smelter in 1937 from the Loveland, Paris, Phillips, Sonny Boy, 
Union No. 5, and Zulu Chief properties, and some ore was concentrated 
in small mills at the Silver Wave-Homestake and Excelsior groups. 
A little gold was recovered from placers in Buckskin Gulch. 

Consolidated Montgomery district.—In 1937 the Alma Syndicate, 
Inc., built a 100-ton cyanide plant on its Tolstoi claim on the eastern 
slope of Mount Bross; the mill was completed in August and was run 
from August 14 to December 1 on gold-silver ore mined mostly from 
open cuts on the Cresskill and Morning Star groups. Smelting ore 
was shipped from the Colorado Springs, Magnolia, and Plymouth 
groups. Hydraulicking at the Hitchins placer yielded a small quantity 
of gold. 

Fairplay district.—Placer miners recovered gold from gravels on the 
banks and in the bed of South Platte River just west of Fairplay by 
sluicing and hydraulicking in 1937. Part of this placer ground is to be 
used for cooperative storage of tailings from the principal mines, both 
lode and placer, in the districts above Fairplay. 

Hall Valley district.—A 3-ton lot of lead-silver smelting ore was 
shipped from the Josephine claim in 1937. 

Horseshoe district.—Driving of the 2,000-foot exploration tunnel, 
which was begun in 1936, at the property of the Barcoe Mining Co. on 
Sheep Mountain was completed in 1937. 

Mosquito district.—The Mosquito was next to the largest gold- 
producing district in Colorado ın 1937. The principal producer in 
the district was the London Mines & Milling Co., which operated its 
South London-London Extension group and 200-ton flotation mill 
continuously throughout the year. The ore is brought from the 
stopes over a rail tramway through the 4,400-foot London Extension 
tunnel to a sorting plant where barren rock accompanying the ore is 
discarded and the ore is carried on to the mill by a 1,000-foot aerial 
tramway. The treatment process is a combination of gravity and 
flotation concentration. Besides gold, the flotation concentrates 
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shipped contained some silver, & little copper, and considerable quan- 
tities of lead and zinc; the zinc was not saved at the Leadville smelter, 
where the concentrates were sold. On November 23, 1937, the com- 
pany took over the operation of the “North London" mine, which it 
had leased to the Fairplay Gold Mines Co. from October 28, 1931, to 
November 22, 1937, and from which the latter company produced 
and milled 27,044 tons of ore in 1937 prior to the expiration of the 
lease. Another important producer was the London-Butte Gold 
Mines Co., which operated its Butte mine continuously; the ore was 
treated by combined gravity and flotation concentration in the 
100-ton mill at the mine. W. A. Ellis, Inc., continued to ship high- 
grade gold ore to the Leadville smelter from the American mune, The 
American 120-ton flotation mill was operated by the Chicago Mines 
Co. from July 15 to December 15 on ore from the old South London 
and Orphan Boy-Kennebec dumps. Shipments of smelting ore were 
continued from the West London Mines Co. lease on the Bridal 
Chamber Tunnel from January 1 to November 22, when the lease 
expired and was not renewed. Production was resumed in September 
at the Hock Hocking group in Lower Mosquito Gulch, equipped with 
a 50-ton flotation mill, and was continued to the end of the year. A 
car of zinc-lead ore was shipped from the Susquehanna mine to the 
Midvale (Utah) smelter. A few truckloads of ore were shipped from 
other mines and prospects in the district. Small sluicing operations 
at the Pennsylvania Mountain placer and on Mosquito Creek yielded 
a little gold. 

Tarryall district—The Peerless Mining Co. operated its equipment, 
comprising power shovel, trommel screen, four Ainlay bowls, and 
stacker, on the Wilson placer 7 miles southeast of Como from May 1 
to November 1 and recovered most of the gold and silver produced in 
the Tarryall district in 1937. Individuals sluicing on Tarryall Creek 
recovered small lots of placer gold. "Testing of old river channels by 
pits and Keystone drills was continued at the Peabody placer and 
Foster Cline ranch on Tarryall Creek, under a Class “B” loan of the 
R. F. C. Ground was tested and some equipment installed at the 

Little Mine and Storming Jordan placers. 


PITKIN COUNTY 


Roaring Fork district (Aspen).—Sublessees on the properties under 
the management of the “Aspen Leases," comprising in 1937 the 
Smuggler and Spar groups and the Durgen mine, continued shipments 
of silver ore containing lead and lime to the Leadville smelter; the lime 
also was paid for at the smelter. The Midnight Mining Co. treated 
siliceous silver ore, containing some lead and zinc, from the Midnight 
property in the company 50-ton flotation mill; the bulk of the silver 
was recovered in lead concentrates sold to the Leadville smelter, and 
byproduct zinc concentrates containing some silver and lead were 
produced in the zinc unit and shipped to the zinc smelter at Amarillo, 
Tex. The Hunter Creek mill was reconditioned for flotation in 1937 
and was operated from October 10 to December 20 on rock from the 
A. J., Veteran, and Cowenhoven dumps. The Hope, Ruby, and one 
other property each shipped one lot of smelting ore. 
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RIO BLANCO COUNTY 


A resident of Meeker shipped a small lot of placer gold recovered in 
Rio Blanco County to the Denver Mint in 1937. 


RIO GRANDE COUNTY 


The Little Annie group of mines and 120-ton flotation concentration- 
cyanidation mill were operated continuously in 1937. An important 
producer in the seventies and an occasional producer from 1880 to 
1926, the mine from 1926 to 1929 yielded 902 tons of quartz yielding 
24,445 fine ounces of gold. From 1930 to 1933 intermittent ship- 
ments of ore were made, and in 1934 a large-scale development and 
construction program carried out by the Summitville Consolidated 
Mines, Inc., resulted in making the mine again an important producer, 
with a steady increase in output from 1935 to 1937. The upper 
workings of the mine, some of which are at an elevation of nearly 
12,000 feet, are among the highest in Colorado; and the elevation of 
the mill at Summitville is about 11,300 feet. The ore is mined 
through tunnels and is brought by trucks and tramway to the mill. 
The mill products are high-grade gold concentrates, containing silver 
and copper, shipped to smelters; gold-silver precipitates derived from 
flotation tailings cyanided ; and gold-silver bullion from a small stamp- 
amalgamation unit used to treat high-grade ore. 


ROUTT COUNTY 


Hahns Peak district—A company investigating the Elkhorn mine 
shipped one lot of zinc-lead-silver-gold ore in 1937. The Hornet 
Gold Mining Co. operated a dragline and portable land screening and 
sluicing plant from November 1 to 10 at placer ground in Ways 
Gulch and recovered 15.82 crude ounces of retorts and grains 0.669% 
fine in gold and 0.322% im silver. Individuals produced a little gold 
by sluicing in Ways Gulch. 


SAGUACHE COUNTY 


Crestone district.—Operations of the Luis Maria Baca Mining & 
Development Co., lessee on a group of mines in the mineral section 
of Baca Grant No. 4, were confined chiefly to exploration work in 
1937. Production for the year was derived from the experimental 
treatment of low-grade ore (from various mines) in the company 35- 
ton flotation mill on the old Sangre de Cristo townsite 6 miles south of 
Crestone. Sublessees of the Alpine claim, one of the Baca Grant No. 
4 group, operated a small flotation mill for two months on ore un- 
covered by sluicing off the overburden. A small lot of gold ore was 
shipped from the Blue Bird claim to the Leadville smelter. 

Kerber Creek district (Bonanza).—Rawley Mines, a limited part- 
nership, operated the Rawley mine under lease continuously in 1937 
and shipped 4,464 tons of silver-lead-copper ore containing some gold 
to smelters and 94 tons of zinc-lead-silver-copper ore to the custom 
concentrator at Midvale, Utah. Development work done by the 
Colorado Bonanza Gold Mines, Inc., at the Columbia group resulted 
in the shipment of some gold-silver ore. Silver-lead ore was shipped 
to the Leadville smelter from the Antelope, Baltimore, Jupiter, 
Klondyke, Memphis, and Warwick mines. 
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SAN JUAN COUNTY 


Animas district.—Production by the Shenandoah-Dives Mining Co. 
in 1937 from its group of mines opened by the Mayflower tunnel was 
199,958 tons of ore yielding 7,036 tons of concentrates. In addition 
to its own ore, the company treated 17,842 tons of custom ore from 
the Pride of the West, Green Mountain, Champion, Ezra R, Highland 
Mary, Mystery, Little Fannie-Philadelphia, Ridgeway, Scotch Girl 
(n Ouray County), Vertex, Independence, and North Star mines. 
Concentrates from company and custom ore totaled 11,916 tons, of 
which 11,693 tons were shipped to the Leadville lead bullion-copper 
matte smelter at Leadville and 223 tons (zinc concentrates) were 
shipped to Amarillo, Tex. The mill is on Animas River near Silverton 
and is connected with the Mayflower tunnel by a 1'%-mile aerial tram. 
The capacity of the mill, formerly 600 tons daily, was raised to 700 
tons in 1937 by the installation of additional equipment. In October 
the Shenandoah-Dives Mining Co. completed the driving, under 
contract, of the 3,000-foot crosscut from the main haulage adit of the 
Mayflower group to the Silver Lake group, owned by the American 
Smelting & Refining Co., and cut the Silver Lake-Iowa vein system 
approximately 900 feet below the old workings. Some of the operators 
that shipped ore to the Shenandoah-Dives mill also shipped ore of 
smelting grade direct to the Leadville smelter. Some gold-silver ore 
from the Mabel mine was treated by amalgamation, lead-silver ore 
from the Royal Charter-Little Nation group was concentrated by 
gravity, and a few tons of ore were shipped to smelters from other 
properties in the Animas district. The Gold Hub Mining Co., which 
began driving the Yukon crosscut adit at the Ariadne-Uncle Sam 
property in June 1933 and had driven 6,200 feet by the end of 1937, 
intercepted in 1937 a vein carrying tungsten and constructed a mill 
for treating tungsten ore; 200 feet farther on the company cut the 
Uncle Sam vein carrying zinc-lead-copper-silver-gold. 

Eureka district.—In 1937 the Sunnyside Mining € Milling Co., sub- 
sidiary of the United States Smelting, Refining & Mining Co., reopened 
the Sunnyside mine and 1,000-ton selective flotation mill at Eureka, 
closed since September 30, 1930. Production of ore was begun 
September 1, and the mine and mill were operated continuously but 
not at capacity from that time to the end of the year. "The ore is 
transported from the mine to the mill over a 3X-mile aerial tram. 
Products of the mill were zinc concentrates (carrying also lead, 
copper, silver, and gold) shipped to the zinc smelter at Amarillo, 
Tex., and lead concentrates and iron concentrates (both carrying 
gold, silver, copper, and zinc) shipped to the Leadville smelter. 
High-grade gold-silver smelting ore was shipped from the Brooklyn 
group, and zinc-lead-silver ore was shipped to the custom concen- 
trator at Midvale (Utah) from the Lucky Jack and one other property 
in the Eureka district. 


SAN MIGUEL COUNTY 


Iron Springs district (Ophir).—The Butterfly Consolidated Mines, 
Inc., did development work throughout 1937 at its group of mines at 
Ophir and produced 10,000 tons of ore, of which 8,900 tons were 
treated in the remodeled 100-ton gravity- and flotation-concentration 
mill on the property ; during the year the company expanded its hold- 
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ings by purchasing the Silver Bell group. Several shipments of zinc- 
lead-gold-silver-copper ore were made from the Hattie mine to the 
custom concentrator at Midvale, Utah. A 1-ton lot of ore was 
shipped from another property at Ophir. 

Klondyke district.—The owner of the Hidden Treasure group 
shipped a 3-ton lot of copper-silver ore in 1937. 

Lower San Miguel district (Sawpit, Vanadvum).—A small shipment 
of lead-gold-silver ore was made from the J. L. mine to the Leadville 
smelter in 1937. Some gold was recovered at small placers along San 
Miguel River and its tributaries. 

Mount Wilson district—The output from the Mount Wilson dis- 
trict in 1937 comprised small shipments of high-grade gold ore from 
the Special Session group, Polar, and Silver Pick mines. 

Upper San Miguel district.— The Smuggler Union group was oper- 
ated in 1937 by Veta Mines, Inc., which, while producing steadily 
throughout the year, also carried on a program of diamond drilling, 
sinking, and drifting to explore the mine below the level of former 
operations. Early in 1938 a drift 230 feet north on the Smuggler vein 
on the 1,600 level showed the vein to be more than 6 feet wide. "The 
ore was treated by amalgamation and gravity and flotation concen- 
tration in the company 300-ton mill. Alta Mines, Inc., operating the 
Alta, St. Louis, Black Shaft, and other claims formerly held by John 
Wagner, continued development work in the mine and produced a 
considerable tonnage of ore, which was treated in the company 150- 
ton flotation mill, on which construction work begun in 1936 was 
completed in 1937. The San Juan Metals Corporation ran its 400- 
ton flotation mill near Telluride on old tailings from May 10 to July 
24, when operations were suspended. At the Nellie € Laura mine 
400 tons of ore were treated by amalgamation on plates and table 
concentration. Small lots of ore were shipped to smelters and gold- 
silver amalgam was sold to the Denver Mint from other mines and 
prospects in the Upper San Miguel district. Sluicing along San 
Miguel River near Telluride yielded small lots of placer gold. 


SUMMIT COUNTY 


Breckenridge district—In 1937 the Continental Dredging Co. float- 
ing connected-bucket dredge on Blue River continued to be the 
principal producer of gold in the Breckenridge district and in Summit 
County. The dredge, which has a capacity of 4,000 cubic yards per 
24 hours and is equipped with 88 buckets, each of 7X-cubic feet 
capacity, was operated from April 23 to December 31 and handled 
808,000 cubic yards of gravel yielding 2,388 crude ounces of gold- 
silver bars averaging 0.800 fine in gold and 0.180 in silver. At both 
the Louis D. and Bemrose-Bostwick placers steam shovels were used 
to dig the gravel and trucks to haul 1t to a central sluicing plant. A 
power shovel and sluices were used at the Wire Patch placer. The 
Washington and Long Island placers were hydraulicked. Many 
placers in the district were worked with sluices during the year. The 
output from lode mines in the Breckenridge district comprised chiefly 
gold-silver and gold-silver-lead ores and concentrates shipped to the 
Leadville smelter from the Arctic, Bemrose-Bostwick (producer from 
both lode and placer operations), and McDowell (ore treated in 50- 
ton flotation mill, Briar Rose, Bullion King, Congress, Fredonia, 
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Jumbo, Mountain Mary, and Royal Tiger properties; and zinc-lead- 
silver-gold-copper ore shipped to the custom concentrator at Midvale, 
Utah, from the Wellington mine. 

Montezuma district.—Zinc-lead-silver ore was shipped in 1937 from 
the New York mine and War Eagle Tunnel (Tempest claim) to the 
custom concentrator at Midvale, Utah; lead-silver ore was sent to 
the Leadville smelter from the Florado-Sts. John group, Mohawk, and 
Revenue mines. 

Ten Mile (Kokomo, Robinson) district.—Most of the metal output 
from the Ten Mile district in 1937 was contained in zinc-lead-gold- 
silver-copper ore shipped to the custom concentrator at Midvale, 
Utah, from properties operated by Walter Byron and comprising the 

ilfley, Byron, Delaware, and Free America, and tailing dumps near 
Kokomo; and in gold-silver and gold-silver-lead ore shipped to the 
Lead ville smelter from the Boston, Byron, and Gold Crest groups. 
McNulty Placers, Inc., operated a %-yard Diesel power shovel and 
portable screening and washing plant and recovered 21.52 crude 
ounces of placer gold averaging 0.787 fine in gold and 0.199 in silver. 
Small sluicing operations in the Ten Mile district yielded a little gold. 

Wilkinson district.— Walter McDaniel shipped 57 tons of ore con- 
taining 13.20 ounces of gold, 1,895 ounces of silver, 3,848 pounds of 
lead, and 6,251 pounds of zinc from his Big Four claim on Green 
Mountain, opened July 23, 1937. A lessee at the Thunderbolt group 
shipped a small lot of silver-lead ore. A little gold was recovered 
from placers in the Wilkinson district. 


TELLER COUNTY 
CRIPPLE CREEK DISTRICT 


The Cripple Creek district, embracing all the metal-producing area 
of Teller County, is the largest gold-producing district in Colorado. 
After January 23, 1937, all the district ores (except the output from 
the Iron Clad mine treated at the mine by cyanide leaching) went to 
the Golden Cycle mill at Colorado Springs in El Paso County. From 
November 1935 to January 23, 1937, the production of mines on the 
Stratton Estate and of some of the independent operators of the dis- 
trict was sold to the Cripple Creek Milling Co., which ceased buying 
ore in January 1937 and completed cleaning up its mill in February. 
The mill remained idle throughout the rest of the year. 


MINES REVIEW 


The three largest producing companies in the Cripple Creek dis- 
trict in 1937, in order of metal output, were the United Gold Mines 
Co., an operating and holding company for property scattered through- 
out the district; the Cresson Consolidated Gold Mining € Milling Co: 
and the Golden Cycle Corporation-Ajax Operations. 

The annual report of the United Gold Mines Co. for the year ended 
December 31, 1937 (dated February 28, 1938), contains the following 
report of the mine superintendent. 

Axtel.—Robush and Shaw, operating through the Solomon shaft, are producing 
a nice grade of ore from the 2d and 3d levels. This ore is being shipped mine run. 


They are installing a compressor and after the first of the year will be able to start 
two shifts, ' | 
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Bonanza.—This property is leased to the Golden Cycle Corporation-Ajax 
Operation, and during the past year they have driven through the property without 
finding any marketable ore; however, some good looking veins were exposed. The 
company expects to drift on these veins during the coming year, and this develop- 
ment may produce some ore. 

Coriolanus.—This property is leased to the Golden Cycle Corporation-Ajax 
Operation. They have driven a crosscut into the claim from the 23d level of the 
Ajax, and they are now drifting on a fluorine vein with values up to 1.26 ounces. 

Deadwood.—The Deadwood is being operated by the Gold Bullion Mines, Inc., 
and has been one of our best producers during 1937. The prospects for the year 
1938 are excellent. 

Findlay-Shurtloff.—These properties are being operated by the Golden Con- 
queror Mines, Inc. Several hundred feet of development work has been accom- 
plished and a considerable tonnage of medium grade ore has been exposed. 
Production from this acreage will undoubtedly be increased during the coming 
year. 

Fairview.—This mine is under lease to J. W. Walker and associates, and a drift 
is being driven south to cut the intersection of the Fairview and Fraeport veins. 
This work should be completed in a short time. They are also sinking a winze on 
the Fairview vein near the bottom of the shaft expecting to find the downward 
extension of the ore mined near the surface. 

Hull City.—J. W. Walker and associates have also taken a lease on several 
blocks of the Hull City to & depth of several hundred feet. "They are now doing 
development work on the three upper levels. "The first carload of ore produced 
by these lessees was shipped a few days ago. 

Hardwood.—The south half of this claim is under lease to the Tennessee Mines, 
Inc., and they have produced a large tonnage of better than medium grade ore 
during the past year. 

Stocklasa & Dobbins have a lease on the north half of the Hardwood and have 
shipped some good ore from the surface. 

Isabella.—(Leased by the United Gold Mines Co.) This entire property has 
been leased to Hoy € Todd and associates, and is the objective of a tunnel recently 
started on the 20th level of the Vindicator shaft. This tunnel will be 4,700 feet 
long; of this distance, 375 feet has already been driven. 

A number of sets of sublessees are working on the surface, and just recently 
W. A. Kyner has started a drive entering the Hope and Hopeful claims from Block 
8 of the School Section. This drive and the tunnel from the 20th level of the 
ME ddl are two of the most interesting developments in the Cripple Creek 

istrict. 

Mountain Beauty.—The north half of this property is leased to Charles Grogan, 
who has shipped 1 carload of ore from float which settled at 1.80 ounces. He is 
following this float and believes it will lead him to a good ore shoot. 

George Callahan holds an option on the south half of this claim and expects 
to start sinking a new shaft about the first of the year. 

Montrose.—C. K. Woods holds an option on this ground. Quinn € McGill, 
who had a lease on this property during the greater part of the past year, shipped 
a large tonnage of low-grade ore. 

Patti Rosa-Kalamazoo-Little Joe.—The Tennessee Mines, Inc., has a lease on 
these properties and produced a large tonnage during the early part of 1937. 
They are now driving a drift south to expose some known values in the bottom 
of the Little Joe shaft. 

The Kalamazoo and Little Joe were recently acquired by the U. G. M. Co. 

Portland.—The superintendent in charge of the Portland Group reports that 
during 1937 production has been maintained steadily from the Portland No. 1, 
Portland No. 2, and Last Dollar, which have been operated by the company, 
and from the Independence, Colorado City, and Portland No. 3 shafts, which 
have been operated by royalty lessees. In addition, a number of small surface 
operations have been carried on by lessees, which with the dump shipments have 
made a moderate production. 

At the present time, of the above, all are operating, except the Portland No. 
3 and Ocean Wave shafts. 

During the latter half of 1936, it was found that the water level in Portland 
No. 2 shaft was receding gradually below the drainage-tunnel level. This was 
undoubtedly caused by pumping in the Ajax and e mines. When the 
water reached a point only 50 feet above Portland 2,300 level, an air lift was 
improvised by utilizing the old pump column, and the 2,300 level was unwatered 
with very little trouble and expense. 


78560—-38-———-19 
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A considerable amount of clean-up work was done on the 2,300 level, and some 
development has been done by split-check lessees. The tonnage of ore produced 
has been small, but the shipments from the Strong vein area on 2,300 have been 
of very good grade, running from 0.64 ounce for coarse ore to 3.19 ounces for 
screening shipments. The present work going on in this area is promising. 

The general ore-production situation is the same as it has been for several 
years past. The Last Dollar is producing the largest tonnage, Portland No. 1 
is producing the best average grade. 

There have been no unusual results from development during the year, but the 
prospect of continuing the operations at the same rate during the coming year 
are good. 

Rose Nicol-Trail-Last Effort.—-The superintendent reports that the company 
is shipping & fair grade of ore from the 7th and 9th levels of the Rose Nicol 
shaft, and from 1,400 and 1,700 of the Cresson shaft. 

The Tennessee Mines, Inc., has started a crosscut from the 6th level of the Rose 
Nicol shaft to explore some known ore in the Last Effort vein, and in view of the 
fact that they are driving through some very good ground, it is likely that they 
will discover some ore in the crosscut before they reach their objective. 

Theresa- Anna J .-'T'ateman- Logan Tract and Gold Knob.—Eighteen sets of lessees 
are operating through the Theresa shaft, and some of these lessees have shipped 
some very good ore during the past year. Gerhart, Olson «€ Co. settled a few 
carloads of ore at around 10.00 ounces, and 1 carload settled over 15.00 ounces. 

The United Gold Mines Co. has recently acquired what is known as the Logan 
Tract and the Gold Knob. These properties lie due south of the Theresa and 
contain the south extension of the Ready Moncey and Legal Tender vein systems. 
A set of lessees is now working on fair-grade ore on the Logan Tract just south of 
the Theresa line. 

The Anna J. Leasing Co. has produced a good tonnage of ore from the Anna J. 
shaft during the past year. 

Vindicator and Glorietta.—Twenty-six sets of lessees are working through the 
Vindicator shaft, and all of them are producing medium-grade ore. 

Work on the 21st level of the Vindicator was suspended after several hundred 
feet of development work had been accomplished at a great expense. No ore of a 
sufficient value was found to justify further development. 

The Glorietta shaft of the Vindicator is being worked by Fred Nordling & Co. 
and is producing a small tonnage of low-grade ore. 

Wild Horse.—The Wild Horse property is leased to Judge Dickerson and associ- 
ates. This place is producing 2 carloads per week of medium-grade ore, and a 
large tonnage of this ore is in sight. 

W. P. H.—The W. P. H. is leased to the Jerry Johnson Gold, Inc., from 700 to 
surface, and from 700 down it is leased to the Doyle Diamond Drilling Co. 


Total production of property— United Gold Mines Co. 


Net tons Gross value 
Ore mined before consolidation -------------------------------------------- 26, 310 $456, 806. 19 
Production under operation of United Gold Mines Co..................... 1, 595, 011 17, 372, 053. 44 
Total to: Dec: 91; 1931: ses Sao owed es 1 1, 621, 321 17, 828, 859. 63 


1 Production to Dec. 31, 1936, changed from 1,486,961 tons to 1,484,136 tons in revised final figures for 1936 
as given in the annual report for 1937. No change made in the gross value. 


Production of the United Gold Mines Co.—Company ore in 1937 


Company Average | Number 


Mine Net tons | Gross value ore cash gross value | of cars 
receipts per ton shipped 
E AAA A 3, 709 $12, 172. 65 $2, 469. 04 $3. 28 114 
Rose Nico) cee S; ces ene ese ccs 4, 683 104, 748. 93 75, 314. 31 22. 37 121 
Portland: uuu uyu td T 27 aci 564 3, 640. 29 1, 078. 61 6. 45 18 
O AAA 159 582. 72 151. 24 3. 66 6 


ESE | ndi A 


9, 115 121, 144. 59 79, 013. 20 13. 29 259 
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Production of the United Gold Mines Co.—Lessee ore in 1987 


Average 


Royalties Lessees” gross Number 
Group Net tons | Gross value received receipts value per | of cars 
ton 

Vindicator...................- 34,430 | $275, 026. 65 $71, 864. 68 $79, 116. 45 $7. 99 1, 034 
Rose Nicol...................- 9, 842 74, 523. 99 6, 080. 00 28, 665. 80 7.57 314 
Theresà 2... .-2-22 022 22-05 11, 864 183, 770. 82 62, 537. 26 66, 869. 35 15. 49 350 
Portland..-.------------------ 18, 912 201, 454. 38 44, 052. 94 69, 893. 99 10. 65 651 
Last Dollar.................-- 17, 172 160, 489. 10 47,785. 51 46, 226. 82 9.35 514 
Hull City..------------------- 722 6, 916. 76 2, 246. 02 2, 085. 09 9. 58 26 
W. P. H. group........-...... 5, 148 19, 996. 05 1, 185. 96 4, 425. 38 3. 88 121 
Deadwood group. ...........- 15, 210 155, 656. 91 16, 793. 00 70, 761. 89 10. 23 456 
Bonanza group. .............- 309 1, 976. 15 138. 56 606. 61 6. 39 11 
Londonderry group........... 2, 924 39, 209. 24 4, 710. 20 18, 727. 86 13. 41 95 
Hardwood group.............. 9, 704 114, 528. 26 8, 778. 09 54, 305. 01 11. 80 278 
Empire group................- ], 833 18, 766. 64 190. 10 4, 678. 06 7.51 62 

128, 070 | 1, 247, 314. 95 266, 412. 32 446, 362. 31 9.74 3, 912 


The annual report of the Cresson Consolidated Gold Mining & 
Milling Co. for the 12 months ended December 31, 1937 (dated 
February 1, 1938), says— | 


During the 12 months 54,374 dry tons of ore were shipped on company account, 
of a gross value of $493,044.38, averaging $9.07 per ton; the returns, less trans- 
portation and treatment of $215,734.79, were $277,309.59, giving the ore à net 
value of $5.10 per ton. The company received as additional income the sum of 
$5,466.45 interest on bank deposits and notes, and $206,057.47 net royalty on 
62,675 tons lessee ore, miscellaneous income of $736.16, making a total of $489,- 
569.67, with total expenses of $345,602.61, resulting in a net gain from operations 
of $143,967.06. 


Development 
Drifts and crosscuts: Feet Feet 
COMPANY A A IAE 4, 703 
A ue see e cU e E EE Cu a eg wa e: 3, 484 
8, 187 
Raises and winzes: 
COMP ————— ie 1, 885 
Po EE 2, 205 
4, 090 
LOA. ri li ll e a 12, 277 


An extensive development campaign has been carried on during the past year 
on the 18th level, and has resulted in the opening up of what is apparently a large 
body of low-grade ore in the center of the eastern part of the Cresson crater. At 
this time, no prediction can be made of its tonnage or grade. 

One stope, which was discovered last year on the southwestern contact on 
1,800, has been carried through to the 17th level and is now ready to pull. This 
stope is a good grade of ore. 

The company is also stoping on a large body of low-grade ore on the 17th level, 
and two stopes of medium-grade ore on the 12th level. 

Ore has been opened and is ready to mine on the 9th, 13th, 14th, and 15th levels. 

Twenty-four sets of split-check lessees are now working through the Cresson 
shaft, most of whom are producing some ore. In addition, the Dante and Gold 
Soverign shafts are under a royalty lease to F. W. Blackwood. A good production 
should be made from these shafts during the coming year. 

The flow of water on the 18th level has decreased from 1,500 gallons per minute 
a year ago to about 500 gallons per minute at the present time. 

During the year 1937, the cost of most all mine supplies advanced from 5 to 
20 percent. New Federal and State taxes also resulted in higher mining costs 
than the previous year. 

The average cost per ton shipped by company and lessees, during 1937, was 
$2.948 on a total of 117,050 tons. 
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Federal ANOS cios $0. 104 
State income taXe8s---------------------------- . 019 
State and county Lazen . 137 
Social-security taX---------------------------- . 015 
Unemployment taX.-------------------------- . 032 
Capital stock tax...._.._..-.------------------ . 010 
Compensation insurance_._......--.----------- . 098 
A A UM pu Li EE . 006 
Salaries of officers and directors. ..............- . 057 
Colorado Springs ofñice________ . 028 
Mining operationg. --------------------------- 2. 387 
Se elek A A A aiU as . 052 
General expense- ----------------------------- . 003 


Production of the Cresson Consolidated Gold Mining & Milling Co., Colorado, 1908 
to Dec. 31, 1937 


Period Dry Ort Gross value pe ari Net value 
ic to Dec. 31, 19306.....................- 2, 470, 757 | $38, 905, 402. 34 | $12, 282, 926. 07 $26, 622, 476. 27 
1937: 
Company ore......---.-------------- 54, 374 493, 044. 38 215, 734. 79 277, 309. 59 
Lessee ore . -2-00a 62, 676 728, 732. 52 284, 801. 42 443, 841. 10 


1903 to Dec. 31, 1937... ..................- 2, 587, 807 | 40, 127, 179. 24 | 12, 783, 552. 28 27, 343, 620. 96 


Royalties Amount Average Average 
Period received by aid lessees | TOSS value| net value Dividends 
company |P per ton per ton 
dem to Dec. 91; 1096. ..222zcnaccesEseclosRenesenceselimededswenees $15. 75 $10. 78 | $12, 966, 872. 50 
Company ¿AA AAA A docs 9. 07 5-10 deeg 
Lessee A AS $206, 057. 47 | $237, 783. 63 11. 63 7. 08 122, 000. 00 
1903 to Dec. AA ME, ... cc sosd 15.51 10. 57 | 1 13, 088, 872. 50 


1 Represents 32.62 pereent of the gross value and 47.87 percent of the net value. 


The annual report of the Golden Cycle Corporation, dated Febru- 
ary 19, 1938, for the calendar year ended December 31, 1937, con- 
tains the following paragraphs regarding the corporation's mining 
operations In the Cripple Creek district. 

The Ajax shaft has been completed from the 2,100-foot level to the 2,600-foot 
level; the pump station and water door installed on 2,600, also a crosscut has 
intersected the Mohican vein, which shows low values, and the crosscut is now 
being driven toward the profitable New Market vein system. This should be 
reached by the week of February 21st. The expenses have been heavy and 
operations for the year show a loss of $26,972.62, but we hope 1938 will show an 
operating gain. 

The Anchoria Leland has shown a gain. There are several different ore bodies 
being mined. 

The Blue Bird mine was leased to do some development work from the 17th 
level of the Cresson, where there should be an intersection of several productive 
veins and dykes. "This work has been disappointing, but will be completed soon. 


Lessees continued in 1937 to work various mines on the Stratton- 
Cripple Creek Mining & Development Co. property (Stratton 
Estate) under the royalty system. "The principal producing mines 
were the Logan, Orpha May, Geneva, and American Eagle; the other 
producers comprised the Abe Lincoln mine, Blocks 79, 98, 107, 159, 
192, and 219, Callie, Favorite, Globe Hill, Longfellow, Los Angeles, 
F. E. Merrit, Pikes Peak, Porcupine, Specimen mine and dump, 
Matoa dump, and Eagles Flat dump. The total development work 
done at all mines on the Stratton Estate in 1937 was 11,042 feet. 
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Production was increased in 1937 by lessees on the Acacia and Free 
Coinage groups, among which the Golden Conqueror Mines, Inc., was 
the largest shipper from an ore body opened by its operations through 
the South Burns shaft. The Cameron Gold Mines, Inc., continued 
production from the Cameron Townsite and Pinnacle group in 1937, 
and in the latter part of the year drove 375 feet on an exploration and 
drainage tunnel to reach from the Vindicator shaft at 2,000 feet depth to 
the Isabella shaft. The Tenderfoot Mining Co. operated the Mollie 
Kathleen, Queen Bess, and Sangre de Cristo group as a unit and shipped 
considerable ore for sampling various parts of the mine as work pro- 
gressed on an extensive development program begun by Mrs. Ver- 
ner Z. Reed in 1933 and later continued by the Tenderfoot Mining Co. 
The Mollie Kathleen shaft was deepened from the seventh level to the 
tenth level, and about 1,900 feet of drifts from a station at that point 
were driven. Operations at the Elkton mine were interrupted by a 
fire in July, which destroyed the shaft timbers from the seventh level 
down to the seventeenth, or drainage-tunnel,level. New timbers were 
installed later in the year to the eleventh level and operations were 
resumed. Ore was shipped from the El Paso group from January 1 to 
August 1 by Hidalgo Gold Mines, Inc., and from August 2 to Decem- 
ber 31 by Gold, Inc., à company formed by a merger of Hidalgo Gold 
Mines, Inc., and New El Paso Gold Mines. The Dr. Jack Pot, 
Empire Lee, Joe Dandy, and Strong groups, operated continuously, 
were important producers. Among other principal producing mines 
and dumps in the Cripple Creek district in 1937 were the Ada Belle, 
Adney group, Atlas (Midget-Bonanza King), Buckeye (Blue Bird), 
Conundrum, Delmonico, Economic dump, Forest Queen, Hamlet 
Dexter, Hildreth Frost properties, Katinka (Unity Gold aere 
Le Clair (Mary McKinney), Mary Nevin, Moose, New Gold Dollar, 
Old Gold, Prince Albert, Rainbow, Ramona, Rittenhouse, Santa 
Rita Extension, Smith Moffat, and School Section. 

Placer gold and high-grade specimen ore from the district, sold to 
refiners and the Denver Mint, yielded 142 ounces of gold. Also i In- 
cluded in the production of the Cripple Creek district in 1937 1s some 
metal recovered from the old Metallic mill tailings dump, which 1s 
composed of material that originated in the Cripple Creek district. 
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The output of gold, silver, copper, and zinc from mines rose in both 
the Eastern and Central States in 1937, although the increases in gold 
and silver were comparatively small considering the inducement of- 
fered by the prices paid for them; there was a oe increase in lead 
in the Central States but a small decrease in the Eastern States. 
Owing to the higher prices for copper, lead, and zinc the total value 
of the metal output was much greater in both the Eastern and Cen- 
tral States than in 1936. There were no new large producers of any 
of the five metals, but many operators augmented their output, espe- 
cially in the Eastern States where a number of zinc mines were worked 
at near capacity and the total zinc recovered increased about 27,600 
tons. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1983-37 


Year Gold ! Silver ? Copper ? Lead ? Zinc ? 


— s | wr ates | u... u n 


Per fine Per fine 


ounce ounce Per pound | Per pound | Per pound 
EI WEE $25. 56 $0. 350 $0. 064 $0. 037 $0. 042 
1004. ER 34. 95 1.6464- 080 037 . 043 
1935: S; 5.020 ehh cede S ecu tee oe ar 35. 00 71875 083 040 044 
A Seach sawed 35. 00 7745 092 046 050 
Är EE 35. 00 7735 121 059 065 


1 1933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67 + 
($20.671835) per fine ounce. ` : I ; 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Y early average weighted Treasury buying price for newly mined silver. 

3 Yearly average weighted price of all grades of primary metal sold by producers. 

* $0,64646464. 285 
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Number of lode and placer mines producing and yield of gold and silver in the Eastern 
States 1n 1937, by States 


Number of mines Gold (fine ounces) | Silver (fine ounces) 


State 
Lode Placer Lode ! Placer Lode ! Placer 

Alabama... .. ..... aia 2 2 2, 455. 04 85 457 A 
Georgia. ......... 2 LLL c Lll lll clc. 8 20 221. 29 521. 43 23 
Marvland -02a aaMMMMMMMMMM E e 1, 040. 00 |.........- 40 |........-. 
New Jersey .-....--..-.---.---_-.------- 7 (RSG EE A A A 
New York EE 73 E EE MM PT 41, 500 |.......... 
North Carolina........................- 7 5 942. 13 6. 52 5.538 |... 
Pennsylvania..........................- D A 348. 00 |.......... 9,497 |.......... 
South Carolina........................- 3 1 2. 480. 73 1. 83 024 Y `... 
ennessee__._... ee BER 263. 00 |.......... 49, 057 |........-- 
Virginia. 2. o cone lena E eo DX LAU du 4 3 1, 298. 80 97. 28 104 7 
39 40 | ! 10, 048. 99 631. 91 | ! 106, 843 30 

Total; 1930 02 ds aro 30 47 |! 10,037. 76 339.34 | 183,334 16 


1 1937: Dry and siliceous gold ores (60,542 tons) yielded 8,327.99 ounces of gold and 1,505 ounces of silver; 
copper ore (727,015 tons) yielded 373 ounces of gold and 53,491 ounces of silver; pyritiferous magnetite ore 
yielded 1,348 ounces of gold and 9,497 ounces of silver; zinc ore (1,679,334 tons) yielded no gold or silver; and 
zinc-lead ore (940,992 tons) yielded 42,350 ounces of silver. | 

1936: Dry and siliceous gold ores (63,577 tons) yielded 8,622.76 ounces of gold and 2,231 ounces of silver; 
copper ore (681,931 tons) yielded 525 ounces of gold and 53,248 ounces of silver; pyritiferous magnetite ore 
yielded 890 ounces of gold and 8,118 ounces of silver; zinc ore (1,450,815 tons) yielded no gold or silver; and 
zinc-lead ore (788,336 tons) yielded 19,737 ounces of silver. 


Gold.—The production of gold in the Eastern States was 10,681 
ounces in 1937, only 304 ounces more than in 1936 and a very small 
increase compared with the substantial increases in most Western 
States. Gold derived from siliceous ores decreased from 8,623 to 
8,328 ounces; that from placer mines increased from 339 to 632 ounces 
and that from the refining of copper bullion from 1,415 to 1,721 ounces. 
Five gold-lode mines—one each in Alabama, Maryland, North Caro- 
lina, South Carolina, and Virginia—produced more than 70 percent 
of the total gold recovered in the Eastern States in 1937. More lode 
mines but fewer placers were operated than in 1936, and only one placer 
yielded more than 100 ounces of gold in 1937. The estimated output. 
of gold in the Southern Appalachian States from 1799 to 1937, inclu- 
sive, is recorded as 2,514,270 fine ounces valued at $52,455,535. 

In 1937, 60,542 tons of siliceous ore (from mines in Alabama, 
Georgia, Maryland, North Carolina, South Carolina, and Virginia) 
were treated, of which 38,617 tons went to gold and silver mills. Gold 
concentrates (1,256 tons) shipped to smelters yielded 4,215 ounces of 
gold, whereas bullion from gold-milling plants yielded 4,044 ounces; 
copper concentrates shipped to smelters yielded 1,558 ounces. Ore 
amalgamated (17,982 tons) yielded 1,798 ounces of gold and ore cya- 
nided (20,635 tons) 2,241 ounces. Only 102 tons of siliceous ore were 
shipped crude to smelters; it yielded 69 ounces of gold. 

One mine in the Central States (in Michigan) produced gold in 1937. 

Silver.—Of the silver (106,873 ounces) produced in the Eastern 
States in 1937, 30 ounces came from placer bullion, 739 from bullion 
recovered at gold and silver mills, 91,775 from concentrates smelted, 
and 14,329 from ore shipped crude to smelters; siliceous ores yielded 
1,505 ounces of the silver, zinc-lead ores from New York and Tennessee 
49,350, copper ore 53,491, and copper concentrates recovered by 
flotation from pyritiferous magnetite ore 9,497 ounces. 

The production of silver in the Central States in 1937 totaled 
206,041 ounces. The output in Illinois (887 ounces) came from 
galena concentrates recovered in milling fluorspar, and that in Missouri 
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(179,700 ounces) was derived from the refining of lead bullion, slags, 
and skimmings recovered from southeastern Missouri lead ores. 

Copper.—The mine production of copper in the Eastern States was 
24,444,000 pounds valued at $2,957,725 in 1937, compared with 
22,907,700 pounds valued at $2,107,508 in 1936. "The output of 
copper from Tennessee mines was nearly as much as in 1936, and 
that from Pennsylvania increased about 1,600,000 pounds, but the 
Bureau of Mines is not at liberty to show the copper production of 
each State. "The gold concentrates shipped to smelters from Ala- 
bama, North Carolina, South Carolina, and Virginia yielded small 
quantities of copper, but most of the total was derived from copper 
ore mined in North Carolina and Tennessee and from copper concen- 
trates recovered from Pennsylvania pyritiferous magnetite ore mined 
for its iron content. "The output of copper from gold ore in 1937 was 
38,450 pounds. "The copper ore yielded about 0.0005 ounce of gold 
and 0.07 ounce of silver to the ton of crude ore. The copper concen- 
trates from the magnetite ore contained about 25 percent copper and 
about 0.10 ounce of gold and 1 ounce of silver to the ton. 

The copper output of the Central States in 1937 came from copper 
ore from Michigan and lead ore from Missouri; no copper ore was 
shipped from Missouri in 1936 or 1937, and the copper reported was 
derived from the treatment of residues from lead smelting. The 
output of refined copper in Michigan decreased from 95,968,019 
pounds in 1936 to 94,928,000 pounds in 1937 and the average recovery 
per ton of rock from 29.8 to 22.6 pounds. 

Lead.—The lead produced from mines in the Eastern States in 1937 
came from zinc-lead ores from the Austinville mine in Virginia, the 
Balmat mine in New York, and the Embree mine in Tennessee. 
Shipments of galena concentrates totaled 8,534 tons and yielded 
5,539 tons of lead—457 tons less than the lead output in 1936. 

The lead recovered from shipments of lead ore and concentrates in 
the Central States increased from 148,536 tons in 1936 to 204,885 tons 
in 1937, owing mainly to increased shipments from southeastern 
Missouri and from the Oklahoma and Kansas sections of the Tri- 
State region. Missouri shipments yielded 157,631 tons of lead in 
1937 compared with 110,428 tons in 1936. Mines in the Tri-State 
or Joplin region shipped 65,765 tons of lead concentrates yielding 
50,274 tons of lead in 1937. 

Zinc.—The recoverable zinc in ore and concentrates shipped from 
mines in the Eastern States totaled 189,353 tons valued at $24,894,159 
in 1937 compared with 161,740 tons valued at $17,053,710 in 1936. 
Mines in New Jersey yielded 101,408 tons as metal or in oxide. 

[N. B.—The value of the zinc in New Jersey is the estimated smelting value of 
the recoverable zinc content of the ore after freight, haulage, smelting, and 
manufacturing charges are added.] 

The output of recoverable zinc from New York mines increased 
from 26,941 tons in 1936 to 32,690 tons in 1937; 1t was derived partly 
from zinc ore and partly from zinc-lead ore. Zinc sulphide ores 
yielded all the zinc produced in Tennessee except that derived from 
about 5,712 tons of zinc carbonate ore and from copper ore. The 
recovered zinc content of sphalerite concentrates shipped from mines 
in Virginia may not be disclosed, but the total from concentrates 
shipped from Tennessee and Virginia in 1937 was 55,255 tons; there 
was a good increase in the output from each State. 
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Zinc concentrates shipped from mines in the Central States had a 
recoverable zinc content of 244,045 tons in 1937 compared with 
235,447 tons in 1936. Mines in the Tri-State region shipped ore and 
concentrates yielding 236,585 tons of zinc in 1937, of which Oklahoma 
contributed 57 percent and Kansas 34 percent. Stocks of sphalerite 
were negligible at the end of 1937. The recoverable zinc in shipments 
from Missouri mines increased from 18,709 to 20,600 tons; in 1935, 
all the Missouri zinc came from southwestern Missouri, but in 1936 
vis 1937 small shipments of sphalerite were made from southeastern 

issouri. 


MINE PRODUCTION IN THE EASTERN STATES 


Alabama.—The quantity of gold produced in Alabama from 1830 
to 1937, inclusive, has totaled 49,409 fine ounces. The output in 1937 
was 2,459.89 ounces and represented mainly that of the Hog Mountain 
mine in Tallapoosa County 13 miles northeast of Alexander City. 
The exact output ef this mine is not known, but the output of gold 
has exceeded $400,000. The concentrates shipped to the Nichols 
Copper Co. in 1937 yielded about 3.13 ounces of gold and 0.5 ounce of 
silver to the ton. Evidently operations were unprofitable in 1937, 
for the mine and flotation iud were closed at the end of May and 
the property reverted to the Hillabee Ore Mining Co. who, failing to 
sell or lease the property, proceeded to dismantle the mill and sell the 
equipment. 'The Hog Mountain mine, although only operated 5 
months, made the largest gold output in the Eastern States in 1937. 
The Gold Log mine 9 miles west of Talladega was operated by the Guy S. 
Amos Mining Co. The property is equipped with a 100-ton amalga- 
mation plant, which ran for a short period in 1937. Small placer 
mines in Clay and Randolph Counties yielded about 5 ounces of gold. 

Georgia.—From 1830 to 1937, inclusive, Georgia is recorded as 
having produced 867,665 fine ounces of gold. In 1937, 29 placer and 
8 lode mines yielded 742.72 ounces of gold and 49 ounces of silver. 
Of the 521.43 ounces of placer gold produced, 77 ounces came from 
mines near Dahlonega and Auraria in Lumpkin County, 430 ounces 
from mines near Sautee, Nacoochee, and Helen in White County, and 
the remainder from mines in Dawson, Hall, Haralson, and Paulding 
Counties. "The largest producers of placer gold were the Ferey Gold 
Mining Co. and the Dixie Gravel Co. in White County. 

Gold recovered from 1,406 tons of siliceous ore amounted to 221.29 
ounces; it came mainly from the Battle Branch mine in Lumpkin 
County, operated by the Southern Mineral Development Co. The 
10-stamp amalgamation concentration mill was operated about 6 
months, and 290 feet of development work were done. Various 
properties at Dahlonega controlled by Dr. Craig R. Arnold were 
under option and awaited determination of proper mill equipment. 
The Josephine mine of Southern Gold Mines, Inc., which was operated 
during part of 1937, intends to install erushing equipment for its 
we Po ore. The Ferey Gold Mining Co. at Nacoochee, White 
County, was the largest producer of gold in Georgia in 1937, and its 
mine was operated Lc all year; the placer material was handled 
by means of a dragline, trommel screen, and sluice boxes. The 
White Path mine in Cherokee County was reopened and prospected 
by M. R. MeNeil, and 1 carload of gold ore was shipped. The 
Shelley and Simmons prospects near Buford, Gwinnett County, were 
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worked by Amphlett Gold Mines, and a few ounces of gold were 
recovered. The Dixie Gravel Co. operated Dukes Creek placer mine 
about 220 days in 1937, using a hydraulic elevator. 

Maryland.—The total gold production of Maryland to the end of 
1937 is estimated at 5,176 fine ounces. Until 1936 no gold had been 
produced in Maryland for many years, but in 1935 the Maryland 
Mining Co. did some development work in Montgomery County and 
in 1936 was the third largest producer of gold from gold ore in the 
Eastern States; in 1937 it ranked fifth. A ball mill and a classifier 
were added in 1937 to the mill equipment, which consisted of a small 
stamp and amalgamation concentration plant. The mine was worked 
steadily all year; it is equipped with a 200-foot three-compartment 
shaft, and ore is mined at the 150- and 200-foot levels. A consider- 
able part of the gold was panned from rich ore; the ore treated at the 
mill ran about $15 to the ton; and the tailings were impounded for 
future treatment. The bullion sent to the mint was 950 fine and con- 
tained very little silver. The property controlled covers about 250 
acres and is said to show numerous veins of good ore. 

New Jersey (see also second table of this chapter, footnote 1).—The 
production of zinc ore in New Jersey in 1937 was 590,900 tons contain- 
Ing 101,408 tons of recoverable zinc as metal or in oxide. The produc- 
ing properties were the Sterling and Mine Hill mines; these mines were 
operated about 262 days in 1937 and have a much larger potential 
output. 

New York.—The quantity of zinc ore mined and treated in New York 
increased from 92,749 tons in 1936 to 112,478 tons in 1937 and that of 
zinc-lead ore from 284,702 to 352,392 tons. The total concentrates 
shipped yielded 32,690 tons of zinc and more than 2,000 tons of lead; 
the lead concentrates from the Balmat mine contain considerable silver 
also. The Balmat mine near Sylvan Lake produces zinc-lead ore, is 
equipped with a 1,250-ton all-flotation concentration plant, and has a 
shaft 900 feet deep. The shaft at the Edwards mine is 1,900 feet deep, 
and the all-flotation plant has a capacity of 500 tons. About 223 men 
were employed 311 days at the Balmat mine and mill, and about 97 
men worked 311 days at the Edwards mine. 

North Carolina.—The gold output of North Carolina from 1799 to 
1937, inclusive, is recorded as 1,152,799 fine ounces. "The yield of 
gold in 1937 was 948.65 ounces—942.13 ounces from seven lode mines 
and 6.52 ounces from five placers. The output of silver was 5,538 
ounces, of which 254 ounces came from dry gold ore and the remainder 
from copper ore. The Fontana copper mine was the largest producer 
of silver and the third largest producer of gold in North Carolina 
in 1937, although the assay content of gold and silver in the ore shipped 
from this mine is very low. Much the largest producer of gold in 
North Carolina in 1937 was the Rudisil mine in Mecklenburg County; 
the rest of the lode gold came from Cabarrus, Gaston, Halifax, 
Mecklenburg, and Swain Counties. The meager output of placer gold 
came from Burke, Cabarrus, Gaston, Mecklenburg, and Montgomery 
Counties; no property yielded more than a few ounces. 

. The North Carolina Exploration Co. shipped crude sulphide copper 
ore from the Fontana mine in Swain County to the Tennessee Copper 
Co. smelter at Copperhill, Tenn.; the ore is said to average 0.009 
ounce of gold and 0.23 ounce of silver to the ton. Most of the gold 
production of North Carolina in 1937 was that of the Rudisil Gold 
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Mine, Inc., operating a mine and mill near Charlotte, Mecklenburg 
County; the sulphide ore containing gold, silver, and a little copper 
was treated at a 50-ton flotation mill, and the concentrates were 
shipped to Carteret, N. J., for smelting. The mine is opened by a 
200-foot vertical shaft, and about 500 feet of development were done 
in 1937; the mine was operated all year. One car of crude siliceous ore 
was shipped by Karl Austerman of Charlotte to the Tennessee Copper 
Co. The Essex Mine, Inc., and Passavant Bros., with mines in 
Halifax County, recovered a few ounces of gold. General Mines, Inc., 
of Belmont, Gaston County, made a small shipment of crude ore to 
the Tennessee Copper Co. 

Pennsyloamia.—The Cornwall mine in Lebanon County was 
operated steadily throughout 1937. "The ore is pyritiferous magnetite, 
and the tailings from the iron concentrates go to a flotation plant; 
the copper concentrates, which contain about 25 percent copper and 
0.10 ounce of gold and 1 ounce of silver to the ton, were shipped to 
the Nichols Copper Co. The mine has an open-cut, an inclined shaft, 
and 1,500 feet of drifts; it was operated about 332 days in 1937, the 
concentrating plant 339 days. 

South Carolina.—From 1829 to 1937, inclusive, mines in South 
Carolina produced 256,732 fine ounces of gold. In 1937 the output 
from three lode mines and one placer was 2,482.56 ounces. Gold- 
milling plants recovered 2,246 ounces of gold and 565 ounces of silver. 
The Terry mine near Smyrna was not operated in 1937, but some 
dump ore was shipped by W. M. Fulton. The small mill at the 
Dorothy mine of the Thirty-Five Mining Co. at Hickory Grove, 
York County. operated in 1937, and concentrates were shipped; the 
shaft at the mine is 140 feet deep, and 75 feet of drifts were run in 
1937. The old Haile mine in Lancaster County, which is reported to 
have produced a total of more than $3,000,000 in gold, was 1dle from 
January through June 1937 pending completion of an all-sliming 
countercurrent decantation cyanide plant of 125 tons daily capacity; 
the open-pit mine and the new mill were operated steadily after June. 
The gold recovery was good, and the 6-month output was much 
n than that in the same period at any other mine in the Southern 

tates. 

Tennessee.—Mines in Tennessee produced 19,239 fine ounces of 
gold from 1831 to 1937, inclusive; almost the entire output since 1906 
has come from copper ore, and copper bullion was the sole source of 
the 263 ounces produced in 1937. The quantity of silver recovered 
in 1937 was 48,207 ounces from copper ore and 850 ounces from zinc- 
lead ore. The Embree Iron Co., the only producer of lead in Ten- 
nessee, shipped lead carbonate concentrates. The production of 
copper from Tennessee mines decreased nearly 200 tons from 1936 to 
1937, but that of zinc increased about 5,500 tons. 

The total output of copper from mines in Tennessee, North Caro- 
lina, and Pennsylvania was 12,217 tons in 1937 compared with 11,447 
tons in 1936; the larger increase was in Pennsylvania. The total lead 
recovered from mines in New York, Tennessee, and Virginia was 
5,539 tons in 1937 compared with 5 996 tons in 1936. The total zinc 
recovered from mines in Tennessee and Virginia was 55,255 tons in 
1937 compared with 44,916 tons in 1936; Tennessee mines showed 
the larger increase. The Bureau of Mines is not at liberty to publish 
figures for the foregoing States separately. 
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The Tennessee Copper Co. ran its 1,200-ton-per-day flotation plant 
and smelter continuously in 1937 on ore from the Burra Burra, 
London, and Isabella mines in Tennessee and on sulphide ores from 
the Fontana mine in Swain County, N. C.; a few carloads of ore were 
received from other States. Some 48.6-percent zinc concentrates 
were produced at the concentration plant and were shipped to the 
Donora (Pa.) plant of the American Steel & Wire Co. The copper 
bullion was sent to the Nichols Copper Co. The Mascot mine and 
mill of the American Zinc Co. of Tennessee were operated 310 days. 
The mine is opened by a 590-foot shaft, and the average depth of 
mining is 500 feet. The output of zinc was much larger than in 1936. 
The company also operated the Grasselli mine for 117 days and the 
Jarnagin mine for 103 days. Mining was conducted in the Grasselli 
mine at 365 feet and in the Jarnagin at 280 feet. The crude ore 
from both mines was treated at the Mascot mill, which was being 
equipped with a differential density cone late in 1937. The Universal 
Exploration Co. worked steadily in 1937 in Jefferson County. The 
large 800-ton all-flotation plant was operated 307 days on sulphide 
ore from two shafts. The carbonate zinc ore was mined at shallow 
depths and treated in a 100-ton mill. The average grade of the 
zinc carbonate shipped was 39.2 percent; that of the sphalerite was 
64.7 percent zinc, which is considerably higher than from any other 
mine in the United States. The Embree Iron Co., in Washington 
County, shipped three times as much zinc carbonate in 1937 as in 
1936, but shipments of lead carbonate decreased; the log washing 
plant was operated steadily. 

Virginia.—Virginia mines produced 163,250 fine ounces of gold from 
1828 to 1937, inclusive; only 4,133 ounces were produced during the 
last 27 years. In 1937 the output of the State was 1,396.08 ounces of 
gold and 111 ounces of silver from four lode mines and three placers. 
Shipments of zinc concentrates increased in 1937 and those of galena 
declined, but the Bureau of Mines is not at liberty to publish the 
figures for zinc or lead output as the Austinville mine of the Bertha 
Mineral Co. is the only producer of zinc-lead ore in Virginia. The 
mine and 1,800-ton concentration-flotation mill were operated 
steadily throughout 1937. 

Most of the gold output of Virginia in 1937 came from the Vaucluse 
mine near Wilderness, Orange County, operated by the Virginia Min- 
ing Corporation. This mine has a vertical shaft 325 feet deep, and 
500 feet of drifts were run in 1937. The sulphide ore is treated at a 
75-ton all-flotation plant, and the concentrates are shipped to Car- 
teret, N. J. The mine was worked 197 days and the mill 131 days in 
1937. The Red Bank mine near Virgilina, Halifax County, was 
operated in 1937 by Joseph Hamme; the property is equipped with a 
small amalgamation plant. The Bull Neck lode-gold mine near 
McLean, Fairfax County, was operated 150 days by Virginia Mines, 
Inc. The shaft was sunk 70 feet, but most of the ore milled was from 
old dumps. The small mill is equipped with a jig and ball mill; some 
concentrates, running about 3 ounces gold to the ton, were shipped to 
Carteret, N. J. The mine and mill were closed in November 1937. 
The placer-gold output (97.28 ounces) of Virginia in 1937 was mainly 
from the Bertha and Edith mines, in Goochland County, operated by 
means of a gasoline shovel by H. H. Walton of Pendletons; the rest of 
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the placer gold was shipped from Floyd County by D. J. Walters of 
Basham and from Orange County by H. W. Jones of Wilderness. 


MINE PRODUCTION IN THE CENTRAL STATES 


Quantity and tenor of ores.—The only fair basis for comparing the 
relative magnitude of mining in different States is the quantity of 
crude ore or “dirt.” The metal content of the ores of the several 
mining regions and States exhibits marked differences; therefore, 
comparison of tenor of the ores is interesting and significant.  Vir- 
tually all the ore from the Central States is of such low tenor as to 
require concentration. In Kentucky and southern Illinois most of 
the lead and zinc concentrates are recovered as byproducts in the 
concentration of the fluorspar that they accompany, and the metal 
content of the crude ore raised cannot be calculated. In Arkansas 
very little ore has been mined for several years, and the average tenor 
calculated from the output of ore during these years would not offer 
accurate comparison with that during a period of active mining. 


Quantity and tenor of copper, lead, and zinc ores, old tailings, etc., produced in the 
Central States, 1935—37, by States 


1935 1936 1937 


State ! 
Metal 


content ? 


Meta] 
content ? 


Metal 


content ? Ore, etc. 


Ore, etc. Ore, etc. 


Short tons Percent Short tons Percent Short tons | Percent 
2. 41 00 2. 09 00 1. 90 


¡ACA 9 4, 644, 5, 607, 

Michiean. ...----------------- 1,376, 803 2. 33 3, 225, 600 1. 49 4,197, 881 1.13 

Missoüri-....----------------- 3, 636, 600 2. 96 4, 290, 000 3.12 5, 992, 731 3. 07 

Oklahoma...................- 7, 247, 300 2. 28 9, 085, 600 1. 84 10, 432, 000 1.77 

Wisconsin.................--- 2306, 000 4.97 284, 800 3. 93 285, 000 3. 41 
15, 396, 803 |.......... 21, 530, 800 |.........- 26, 515, 512 |___ ` 


1 No figures available for small quantity of ore treated in Arkansas, Illinois, or Kentucky. 

2 The percentages represent the metal content of the ore insofar as it is recovered in the concentrates. 
In Michigan the metal so recovered is copper; in other Central States the metals are lead and zinc com- 
bined, the relative proportions of which are shown in the second table of this chapter and in the tables of 
tenor of ore given in the sections devoted to the respective States. 


Production of lead and zinc by regions.—The report of this series for 
1930 (chapter of Mineral Resources of the United States, 1930, pt. 
I) gives the areas included in the seven lead- and zinc-producing 
regions of the Central States. Mineral Resources, 1914, contains 
brief reviews of the history of lead and zinc mining in the Central 
States, the yearly production of each State from 1907 to 1914, inclu- 
sive, and historical notes and estimates of the total production of lead 
and zinc in each State before 1907. Subsequent records year by year 
are found in Mineral Resources and Minerals Yearbook. 

Of a total of 445,200 tons of blende concentrates produced in the 
Tri-State region in 1937, 114,270 tons (largest recorded) were derived 
from old tailings. About 215,100 tons of the blende concentrates 
shipped were a flotation product. 
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Mine production of lead and zinc in the Central States in 1937, by regions 


Lead ! Zinc 1 
Region — T m . .A I. — v — — | Total value 
Short tons Value Short tons Value 
Concentrates: 

Joplin or Tri-State. ...................- 65, 765 | $4, 560, 588 446, 890 |$18, 558, 987 | $23, 119, 575 
Southeastern Missouri................. 209, 037 | 14,360, 271 24 720 | 14,360, 991 
pper Mississippi Valley 3............ 1, 590 109, 468 37, 060 444, 531 553, 999 
Kentucky-southern Illinois............ 437 25, 824 807 15, 392 41, 216 
Northern Arkansas...................- 54 3, 224 777 18, 130 21, 354 


[di _ _ —_— _— —————— | pS | REG | raat SEES 


277, 783 | 19, 059, 375 485, 558 | 19,037, 760 | 38, 097, 135 


Total, 1030: 2s u u L m se 199, 9, 990, 750 468, 099 | 14,622,236 | 24, 612, 986 
1035.42 koe A Susa 178, 576 | 4 7, 626, 015 396, 468 | 10, 780, 605 | 4 18, 406, 620 
Metal: 

Joplin or Tri-State....................- 50, 274 | 5, 932, 332 236, 585 | 30, 756,050 | 36, 688, 382 
Southeastern Missouri................. 153, 205 | 18, 078, 190 11 1,430 | 18,079, 620 
Upper Mississippi Valley 3............. 1, 091 128, 738 6, 938 901, 940 1, 030, 678 
Kentucky-southern Illinois...........- 275 32, 450 270 35, 100 67, 550 
Northern Arkansas...................- 40 4,720 241 31, 330 36, 050 
204, 885 | 24, 176, 430 244, 045 | 31, 725, 850 55, 902, 280 

Total; 1930... 2 iii idas 148, 536 | 13, 665, 312 235, 447 | 23, 544,700 | 37, 210, 012 
A A 132, 682 | 10, 614, 560 200, 339 | 17,629,832 | 28,244, 392 


1 Includes galena and a small quantity of lead carbonate concentrates. 

2 Includes sphalerite and a small quantity of zinc carbonate and zinc silicate concentrates. 
3 Includes Iowa, northern Illinois, and Wisconsin. . 

4 Revised figures; result of revision in southeastern Missouri. 


REVIEW BY STATES 


Arkansas.—A total of 777 tons of zinc carbonate and mixed zinc 
carbonate and sulphide was shipped from about 10 mines in Arkansas 
in 1937 compared with 494 tons in 1936; the recoverable zinc in the 
concentrates in 1937 was 241 tons. Shipments of zinc concentrates 
were made from the McIntosh mines and Carney mines in the Rush 
district; other shipments were made of small lots purchased from 
scrappers in Newton County. The only shipments of lead concentrates 
from Arkansas in 1937 were about 54 tons from the Ponca district, 
purchased by the Eagle-Picher Mining & Smelting Co. 

Illinois.—No lead or zinc mines in Illinois were operated in 1937 or 
1936. Shipments of galena from fluorspar mines in southern Illinois 
in 1937 totaled 286 tons, having an average lead content of about 67.5 
percent; 186 tons of lead and 887 ounces of silver were recovered from 
these shipments. The Hillside Fluor Spar Mines at Rosiclare was 
the largest shipper in both 1937 and 1936. 

Kansas.—Shipments of galena concentrates from mines in Kansas 
totaled 20,559 tons having & recoverable lead content of 16,008 tons 
in 1937 compared with 14,789 and 11,409 tons, respectively, in 1930. 
The quantity of sphalerite concentrates shipped was 151,646 tons with 
& recoverable zinc content of 80,300 tons in 1937 compared with 149,095 
and 79,017 tons, respectively, in 1936. "The total quantity of con- 
centrates made by flotation during 1937 was 43,600 tons of sphalerite 
and 1,000 tons of galena. A large part (868,257 tons) of the Kansas 
crude ore was concentrated at mills in Oklahoma and yielded about 
51,800 tons of blende concentrates and 7,821 tons of galena concen- 
trates; of this about 24,500 tons of sphalerite and 1,550 tons of galena 
were & flotation product. In all, about 42 lead and zinc mines and 
34 milling plants were operated in Kansas in 1937. 

No output for 1937 was reported from the Lawton or Crestline 
camps, and very little work was done there. 'The production in the 
Kansas part of the Waco district was mainly from tailings treated by 
the Bailey Mining € Milling Co. and the R. H. € G. Mining Co., 
both operated part of 1937. The old Acme mine was reopened late 


GOLD, ETC., IN EASTERN AND CENTRAL STATES 295 


Mine shipments of lead and zinc in Kansas, 1933-37 


Metal content 1 
Lead concentrates! | Zinc concentrates 
Y ear Lead Zinc 

pyle Value e Value SE Value pei Value 
J039.... S. Eisez 7,832 $356, 523 | 77,246 | $2,077,251 | 6,089 $450, 586 | 40,947 | $3, 439, 548 
1094 ---------- 8, 734 346,557 | 72,862 | 2,010,505 | 6,805 503,570 | 38, 261 3, 290, 446 
e oce eee 14, 301 579,690 |102, 078 | 2,948, 509 | 10,892 871,360 | 54,110 4, 701, 680 
A 14, 789 765, 746 |149,095 | 5, 473, 457 | 11,409 | 1,049,628 | 79,017 7, 901, 700 
¡A 20,559 | 1,454,507 |151,646 | 6,476,064 | 16,008 | 1,888, 944 | 80,300 | 10, 439, 000 


1 Includes lead carbonate from Galena, as follows: 1933, 80 tons containing 47 percent lead; 1934, 100 tons 
containing 63 percent lead. 

2 In calculating the metal content of the ores from assays allowance has been made for smelting losses 
of both lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value 
given for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all grades. 


Tenor of lead and zinc ore and old tailings milled and concentrates produced in 
Kansas, 1936—37 


1936 1937 


Old tail- Old tail- 
Crude ore ings Crude ore ings 

Total ore and old tailings milled............ short tons..| 1,822,900 | 2,821,900 | 2,081,300 8, 526, 600 
Total concentrates shipped: u 

Galena...... A u u EL E do...- 14, 577 212 20, 449 110 

let cov ceccoscwdcscseece do.... 115, 475 33, 620 120, 233 31, 413 
Ratio of concentrates to ore, etc.: 

¡E AA percent.. 0. 73 0.01 0.87 |... . . . 

PANG pis A do.... 6. 06 1.19 5. 23 0. 89 
Metal content of ore, etc.: 

¡777 A 2204 c 02 ieee do.... . 59 . 005 D c. AA 

Al do.... 3. 65 . 71 3. 15 .53 
Average lead content of galena concentrates...... do.... 78.9 67.4 79. 6 55.0 
Average Zinc content of sphalerite concentrates. .do.... 60. 2 60.1 60.3 58.3 
Average value per ton: 

Galena concentrates._-_.....-..-------------------- $51. 92 $42. 32 $70. 91 $44. 04 

Sphalerite concentrates----------------------------- 32. 22 30. 27 42. 64 42. 80 


in the year by W. F. Evans, and some sphalerite was shipped. The 
total output of the Waco district in 1937 was 188 tons of galena and 
4,966 tons of sphalerite, of which properties in Kansas yielded 9 and 
2,837 tons, respectively. Development work and drilling were done 
by the St. Louis Smelting & Refining Co. on its large holding at 
Waco, and an 800-ton concentrating plant was under construction. 

Operations at the Galena camp in 1937 were confined to scrapping 
and to milling of old tailings and dumps by the Galena Mining & 
Milling Co. Mines and mills near Baxter Springs shipped 3,042 tons 
of galena and 14,989 tons of sphalerite. The St. Louis Smelting & 
Refining Co. Ballard mine and mill was the most important producer; 
drilling, development work, and shaft sinking were continued on 
various tracts near the Ballard mill, and ore from these sources will 
be sent to the mill in 1938. The shippers from tailing mills were 
the Beck Mining & Milling Co., O. W. Bilharz Mining Co., and 
Baxter Chat Co. Ore was mined and milled or shipped to custom 
mills from the Paxson, Hocker, Robob, Iron Mountain, Wade, and 
Sunflower mines. Mines in the Blue Mound-Treece area shipped 
17,380 tons of galena and 104,726 tons of sphalerite, and the tailing 

78560—38——20 
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mills shipped 30 tons of galena and 21,978 tons of sphalerite. Part 
of the 1937 shipments were of concentrates made in 1936. 

A large part of the crude ore mined in Kansas was transported to 
the Central mill in Oklahoma for treatment; mines contributing to 
this mill included the Mid-Continent, Bendelari, Big John, Black 
Eagle, Foley, Fox, and Northern. Part of the year the Black Eagle 
mill was run on tailings. The Muncie mill of the Federal Mining & 
Smelting Co. was burned and rebuilt, and the Jarrett mill resumed 
production in 1937. 

The largest producing mine in Kansas in 1937 was the Barr of the 
Vinegar Hill Zinc Co.; other producing mines were the Evans Wallower 
Zinc Co. (No. 14), J. P. Dines Mining Co. (Blue Mound), American 
Zinc, Lead & Smelting Co. (Robinson), Commerce Mining & Royalty 
Co. (Wilbur and Webber), Cherokee, New Blue Mound, and Big Elk. 
The Big Elk, which was equipped with a mill in 1936, was sold to the 
Federal Mining & Smelting Co. after a short run. The eight tailing- 
mill operators in this area shipped 30 tons of galena and 21,978 tons 
of sphalerite in 1937. The largest was the Captain Milling Co.; 
others were the Commerce Mining & Royalty Co. (Webber and 
Chubb), Lewis Milling Co., Prairie Chicken Mining Co., Evans 
Wallower Zinc Co. (No. 14), C. Y. Semple (Early Bird), and Young- 
man & Youse (West Side). 

Kentucky.—In 1937 about 8 mines in Kentucky shipped 807 tons 
of zinc carbonate and 151 tons of lead carbonate yielding 270 tons of 
zinc and 89 tons of lead. The zinc concentrates sold were shipped 
largely by Avery H. Reed of Marion, who operated the K & K mine 
and SÉ purchased ore or concentrates from the Aluminum Ore Co. 
and from operators of the Blue & Marble, Hudson, Davenport, 
Columbia, and Tyrie mines near Marion. Other shippers were the 
Hickory Consolidated Mining Co. operating the old Sheridan property 
and Roberts & Frazer who mined on Kentucky Flour Spar Co. 
property. The zinc carbonate shipped averaged 38 to 41 percent 
zinc and the lead carbonate about 60 percent lead. The lead con- 
centrates were shipped mainly by the Kentucky Fluor Spar Co., 
the Eagle Fluorspar Co., and the Lafayette Fluorspar Co. 

Michigan.—The production of copper in Michigan in 1937 followed 
the trend in other mining districts of the United States, in that lower- 
grade ores were treated under the stimulus of high prices. Because 
prices were low, selective mining was resorted to during the depression, 
and the average grade of the Michigan ore treated jumped from 1.10 
percent in 1927 to 3.44 percent in 1934; under advancing prices the 
grade declined and was only 1.13 percent in 1937. With prices at 
their recent lows no sands were treated in 1931—34, but the treatment 
of sands was again profitable in 1935-37. "The total of 4,197,881 
tons of rock and sands treated in 1937 yielded 94,928,000 pounds of 
copper compared with 3,225,600 tons yielding 95,968,019 pounds of 
copper in 1936. 

The State appraiser of mines recommended an increase of $955,680 
in the valuation of copper mines in Houghton and Keweenaw Counties 
in September 1937 ; the total revaluation recommended was $1,665,000 
for Keweenaw County and $7,200,991 for Houghton County compared 
with the former valuation of $1,440,000 and $6,470,311, respectively. 
Most of the increase applied to the reclamation plant of the Calumet 
and Hecla Consolidated Copper Co., the valuation of which was 
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raised from $3,250,000 to $3,815,000. The valuation of the Champion 
and Globe properties was increased from $1,050,000 to $1,210,000. 
No increases were recommended for the Quincy and Isle Royale 
mines. The recommended value of the Calumet and Hecla con- 
glomerate mine was reduced from $900,000 to $600,000. 

The Calumet and Hecla Consolidated Copper Co. withdrew from 
the management of the Isle Royale Copper Co. in 1937, and a newly 
organized company was planning to rehabilitate the mine and resume 
production. 

Early in 1938 plans for liquidating assets of the Seneca Copper 
Corporation were completed. It was reported that should a proposed 
company acquire complete title to the property it would give Calumet 
and Hecla Consolidated Copper Co. an exclusive option for 5 years to 
explore the mine. 

Copper production was resumed by the Quincy Mining Co. during 
1937. The mineral produced was treated at the plants of the Copper 
Range Co. and Calumet and Hecla Consolidated Copper Co. 

As a result of a summer field survey, the State geologist was re- 
ported to be ready to notify Keweenaw Peninsula copper interests of 
an unexplored area near Toivola known to contain copper deposits. 
A five-man surveying party conducted dip-needle explorations on an 
11-square mile tract east of Toivola and southwest of Houghton, and 
the survey indicated several large areas where mining operations 
might be undertaken successfully. Whether the lodes are minable 
can be determined only by drilling. 


Mine production of gold, silver, and copper in Michigan, 1933-37 ! 


Copper 
Concentrate (‘‘min- 
. eral") 
Gold | Silver med (“rock”) 
Year (fine (fine Cer JOE Ga Gas n BOE 
ounces) | ounces) Pounds Pounds Yield tons) 
pu e Percent| Pounds | (percent 
(“rock”) copper) 
1933. ....... 9.67 | 1 125, 926 46, 853, 130 67. 2 3. 36 68, 999, 174 67.9 3 697, 158 
1934. .....-.- 58. 63 2 529 48, 215, 859 68. 9 9. 44 70, 102, 754 68.8 4 700, 055 
A A 4, 219 | 5 64, 108, 689 546.6 | 52.33 | 6 95, 509, 256 667.1 | 7 1,376, 803 
e AA A A 5 95, 968, 019 529.8 | 51.49 | 9 141, 166, 376 668.0 | 73, , 600 
19307... oue 51. 44 25, 454 | 594, 928, 000 § 22.6 | 51.13 | 5 148, 172, 000 6 64. 1 |? 84, 197, 881 


1 Figures based on actual recovery of copper from '*mineral'" smelted and estimated recovery from ‘‘min- 
eral" not smelted during year. 

3 According to Bureau of the Mint. 

3 Excludes 200 tons of old tailings cyanided for recovery of gold and silver. 

* Excludes 800 tons of ore amalgamated for recovery of gold and silver. 

$ Includes copper from sands. 

s Includes “mineral” from sands. 

? Includes sands. 

$ Excludes 600 tons of siliceous ore. 


Value of silver and copper produced in Michigan mines, 1933-37 


Copper Copper 
Year Silver Per ton Total Y ear Silver Per ton Total 
Total of ore Total of ore 
rock"? k”) 
1933_...- 1 $44, 074 |$2, 998, 600 $4.30 |$3,042,674 || 1936.....|........- $8, 829, 058 $2. 74 |$8, 829, 058 
1934... 1 342 | 3,857,269 5.51 | 3,857,611 1937...... $19,689 |11, 486, 288 2.74 |11, 505, 977 
1935_____ 3,032 | 5, 321,021 3.86 | 5,324,053 = 


1 According to Bureau of the"Mint. 
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The following data are abstracted from reports of the companies to 
their stockholders. 

Production of copper by the Calumet and Hecla Consolidated Cop- 
per Co. in 1937 totaled 53,876,000 pounds at an average cost sold 
(not including depreciation and depletion) of 7.59 cents a pound. The 
Lake Linden reclamation plant operated continuously throughout the 
year on sand somewhat below average grade, and the Tamarack 
reclamation plant operated continuously from the middle of May 
throughout the remainder of the year; these two plants produced 
20,398,000 pounds of copper at an average cost sold (not including 
depreciation and depletion) of 6.63 cents a pound. In 1936 the mines 
produced 59,315,000 pounds at an average cost of 6.20 cents a pound 
and the Lake Linden plant 19,167,000 pounds at 4.51 cents. The 
increased cost of production in 1937 was much more than offset b 
the higher selling price, which was 14.11 cents in 1937 compared with 
9.80 cents in 1936. 


Operations at the Calumet and Hecla reclamation plants at Lake Linden and Hubbell 
in 1937 and for the entire period of their operation 


1937 Since starting 


Quantity treated... . U... u... ur ii a ii short tons.. 2, 226, 000 29, 164, 000 

y DeadilgS. A E Der percent.. 0. 559 0. 676 
ASSAY CANINGS uoo L Lu u uuu Shee A ile do.... . 003 . 130 
Refined copper produced Ll ll lll lll... pounds..| 20,398,000 317, 324, 000 
Refined copper produced per ton treated.._.....-...-.---.-........-.. do.... 9. 16 10. 88 


. Of the production in 1937, 5,700,000 pounds was from table treat- 
ment following grinding, 11,825,000 pounds from leaching, and 
2,873,000 pounds from flotation. At the Calumet mill at Lake 
Linden 456,482 tons of conglomerate and 4,484 tons of Kearsarge 
amygdaloid rock were stamped, and at the Ahmeek mill 945,403 tons 
of | pisei amygdaloid rock were stamped. The smelter produced 
68,567,297 pounds of refined copper, including 3,080,873 pounds from 
secondary material and purchased mineral. Shipments totaled 
54,588,8/1 pounds of copper and 2,457 tons of copper oxide. In 
March the company sold the 35,000 shares of Isle Royale Copper 
Co. stock that it owned. An option on 10,527 acres of mineral land, 
extending from the old Mass mine southwestward through the Flint 
Steel and Michigan properties, in Ontonagon County, was taken by 
the company during the year. In the Ishpeming gold area the Ropes 
mine was kept unwatered, and surface work by diamond drilling and 
trenching was continued. Dividends paid totaled $2,206,052 during 
1937 compared with $1,504,127 in 1936. 

The mine output of copper by the Copper Range Co. in 1937 came 
from the south end of the Champion mine. The Champion mill 
treated 306,075 tons of mine rock, which yielded 51.59 pounds of 
copper to the ton, and 133,594 tons of tailing sands, which yielded 
340,677 pounds of copper (2.54 pounds to the ton). The extraction 
of copper from sands was reported to be low due to the difficulty of 
recovering the oxidized copper with the regular xanthate flotation. 
The Michigan College of Mines and Technology, metallurgical and 
ore-dressing department, however, was said to have developed an 
improved process which materially improved the extraction by adding 
sodium sulphide. With a recovery of 4 pounds to the ton and a cost 
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of 35 cents, these sands can be treated at a profit when the price of 
copper is as much as 10 cents a pound. The smelter treated 16,188 
tons of mineral and mass, including mineral treated for the Quincy 
Mining Co. The company exercised its option in August on the 
Globe property, which adjoins the Champion mine immediately to 
the south and St. Mary's lands to the north. Operations of the 
company for 5 years are shown in the following table. 


Copper produced by the Champion mine of the Copper Range Co., 1933-37 


Year Rock Copper Yield | Cost per | Price 
stamped produced per ton | pound ! | received 
Short tons Pounds Pounds Cents Cents 
1933- et ae e urat azur ML tem 22 203, 940 12, 167, 130 59. 66 7. 51 7. 46 
LEE 241, 175 13, 929, 859 57.76 8. 69 8. 55 
LEE 280, 500 16, 759, 889 57. 56 8. 26 8. 68 
Ire A A A AN 320, 815 17, 486, 019 54. 51 8. 87 9. 59 
Eet 2 306, 075 16, 131, 277 3 51. 59 11. 45 12. 375 
1 Excludes depreciation and depletion. 3 Yield from ore only. 


2 Excludes 133,594 tons of tailings treated. 


Missourr.—The following tables show the shipments of lead and 
zinc in southwestern Missouri, which is part of the 'Tri-State region, 
and in southeastern Missouri. The tenor of the crude ore and con- 
centrates is given for each area. 


Mine production of lead and zinc in southwestern Missouri, 1933-37 


Lead concentrates Zinc concentrates Metal content ! 
Year Galena Carbonate Sphalerite Silicate Lead Zinc 

Short Short Short Short Short Short 

tons Value tons Value tons Value ons Value tons Value tons Value 
1933....... 1, 170/944, 337 307| $9,750| 8,798| $245, 064| 1,325|$19, 887| 1,010|$74, 740| 5,042| $423, 528 
1934_______ 846| 30, 790 428| 11,829| 12,691] 345,925} 1,200, 17, 437 913| 67,562| 7,059| 607,074 
1935_______ 490| 19,600 345| 10,350] 13,020) 371,980 1,400] 20, 561 552| 44, 160| 7,263| 639,144 
1936.......| 2, 340/113, 912 294| 10, 497| 34, 068/1, 085, 455 621| 10,762| 2,006/184, 552| 18, 665|1, 866, 500 
1937....... 5, 587/368, 231 173| 8,160| 37,715|1,611, 158| 1,690| 43, 411| 4, 426/522, 268| 20, 589|2, 676, 570 


1 In calculating the metal content of the ores from assays allowance has been made for smelting losses of 
both lead and Zinc. In comparing the values of ore and metal it should be borne in mind that the value 
given for the ore is that actually received by the producer, whereas the value of the lead and zinc is 
calculated from the average price for all grades. 


Tenor of lead and zinc ore and old tailings treated and concentrates produced in 
southwestern Missouri, 1934-37 


1934 1935 1936 1937 

Total ore and old tailings treated. .................. short tons..| 425,500 | 1 554,300 | 2 871,200 | 3 980, 100 
Total concentrates in ore: 

A P percent.. 0. 30 0.15 0. 27 1. 02 

A II do.... 9. 26 2. 60 3. 95 5. 82 

Metal content of ore: 

[O84012 2 UP TM OC POT ES do.... . 22 . 10 . 20 . 78 

Zio. .2.c-hzoceudiccaencc ee do... 1. 88 1. 49 2. 40 3. 47 
Average lead content of galena concentrates. ............. do.... 78.0 73.7 77.0 79.0 
Average lead content of lead carbonate concentrates. .... do.... 63. 4 60. 0 63.0 63.0 
Average zinc content of sphalerite concentrates. ......... do.... 59. 5 59. 4 61.1 60. 7 
Average zinc content of silicates and carbonates.......... do.... 39. 3 38. 0 40. 1 40. 5 
Average value per ton: 

Galena concentrates..............- --. c Ll cll Lll e Lll Ll. $36. 40 $40. 00 $50. 53 $66. 00 

Lead carbonate concentrates. ee 27. 04 30. 00 35. 70 47. 16 

Sphalerite concentrates......................- lll lll ll. ee 27. 26 28. 57 32. 20 43. 30 

Zinc silicates and carbonates. ee MMMM 14. 53 14. 62 17. 33 25. 69 


1 Includes 364,000 tons of old tailings and slimes yielding 16 tons of galena concentrates and 5,840 tons of 
58.3-percent sphalerite concentrates. 

3 Includes 408,700 tons of old tailings and slimes yielding 5 tons of galena concentrates and about 6,200 tons 
of 59.8-percent sphalerite concentrates. 

3 Includes 422,000 tons of old tailings yielding 40 tons of galena concentrates and 6,932 tons of 57.9-percent 
sphalerite concentrates. This is a much larger ratio of recovery than that of tailing mills operating in other 
sections of the Tri-State region. 
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Mine production of lead and zinc concentrates in southeastern Missouri, 1933-37 


Metal content ! 
Lead concentrates Zinc concen- 
trates (sphal- 
alena) erite 
Lead Zinc 
Year 

Short Short Short Short 

tons Value tons Value tons Value tons Value 
1033 laca 116, 226 | $4, 081, 486 |........|........ 83, 970 | $6,213, 780 |........|..-.-..- 
1084 ec 121,781 | 4,505,900 |........].......- 89, 580 | 6,628,920 |_.......|.-.....- 
ii o a 131, 405 | 2 5, 638, 005 |_.-..--.|.------. 96, 94 , 755, 280 |....-...|1.--....- 
1030. ecu A 145,575 | 7,278,750 112 | $2,016 | 108, 422 | 9,974, 824 44 | $4, 400 
Ee 209, 937 | 14, 360, 271 24 720 | 153,205 | 18, 078, 190 11 1, 430 


1 In calculating the metal content of the ores from assays allowance has been made for smelting losses of 
both lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value 
given for the ore is that actually received by the producer, whereas the value of the lead and zinc is cal- 
culated from the average price for all grades. 

3 Revised figures. 


Tenor of lead ore and concentrates in southeastern Missouri disseminated-lead district, 


1934-87 
1934 1935 1936 1937 
Total lead 0t6.....:.. 0-2- wees cessed short tons. .|2, 989, 500 |3, 082, 300 |3, 418, 800 | 5,012, 631 
Galena concentrates in ore____.._... . -. 2.2... Lc... percent.. 4.07 4. 26 4. 26 4. 18 
Zinc content of ore Lc Ll LL Lc LLL eL Ll lll l.l... A A A A eee suu y 
Average lead content of galena concentrates.............- do.... 75. 06 73.3 76.0 74.5 
Average value per ton of galena concentrateS - ooo. $37.00 | 1 $42. 91 $50. 00 $68. 42 
Average zinc content of sphalerite concentrates. ....... percent... |... .......]|.. -------- 45.0 51.6 
Average value per ton of sphalerite concentrates................|.........- NN $18. 00 $30. 00 


1 Revised figures. 


The value of the silver, copper, lead, and zinc shipped from Missouri 
mines was $21,482,555 in 1937 compared with $12,192,221 in 1936. 
The silver in 1937 (179,700 ounces) was recovered from skimmings 
from lead refining; in addition, lead ore yielded all the copper (538,000 
pounds). The quantity of recovered lead increased from 110,428 
tons in 1936 to 157,631 tons in 1937 and that of recovered zinc from 
18,709 to 20,600. 

Shipments of lead concentrates (of which only 173 tons in 1937 
and 294 tons in 1936 were lead carbonate) were 215,697 tons in 1937 
compared with 148,209 tons in 1936. Of the total, 209,937 tons were 
shipped from mines in southeastern Missouri in 1937 compared with 
145,575 tons in 1936. "The recovered lead content in southeastern 
Missouri was 153,205 tons in 1937 and 108,422 tons in 1936. A few 
tons of low-grade sphalerite were shipped in 1937 from southeastern 
Missouri mines and yielded 11 tons of zinc. Shipments of lead con- 
centrates from southwestern Missouri mines in 1937 comprised 5,587 
tons of galena and 173 tons of lead carbonate; the large increase in 
galena concentrates was due to activity at mines in the Oronogo and 
Webb City camps. 

The total value given for all concentrates is based on actual receipts 
by the sellers and not on quoted prices. In 1937, as in 1936, the 
quoted price for galena concentrates was that paid for medium-size 
lots. Sellers of large quantities got $1 to $2 a ton above the quoted 

rice. 
" The quoted price for 80-percent galena concentrates for the first 
6 weeks in 1937 was $71 a ton; in the seventh week it was $78, in the 
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eighth and ninth $85, and in the tenth $95, the peak price of the year. 
In April it had declined to $70, where it held steadily for 18 weeks. 
Late B August 1t advanced to $77.50 and held at that quotation for 
7 weeks. 

Then the great decline began, and prices skidded during October to 
as low as $63.50 and in November to $56. During the last 3 weeks of 
December galena was quoted at $52.62 a ton—$18.38 less than the 
price quoted for the first week in 1937. 

The price of coarse sphalerite concentrates quoted for the first week 
in 1937 was $36; the second week it advanced to $39, where it stood 
for 3 weeks. The price rose to $44.50 in February and to $49.50 in 
March; it declined to $45 the last week in April, where it remained 
until the middle of July. The weekly quotation for the second half 
of August and for September was $47.50, and for October $42.50 to 
$40. Declines in November sent the price down to $33.50. The 
final decrease of the year brought the price down to $32—$17.50 less 
than the peak price. 

There were no quoted prices for zinc silicate or lead carbonate con- 
centrates. Flat purchase rates for the year were $47.16 per ton for 
lead carbonate and $25.69 for zinc silicate concentrates. There was 
an active market for zinc silicates, but the production was only about 
1,700 tons in 1937. 

The foregoing quoted prices apply to all mines in the Tri-State or 
Joplin region of Kansas, Missouri, and Oklahoma. 

About 50 drill rigs were operated in the region in 1937, many being 
in the old camps in southwestern Missouri where leasing was active 
and many old mines were being unwatered and examined. Develop- 
ment was most active in the Oronogo, Webb City, Neck City,Waco, 
Spurgeon, Spring City, and Joplin areas. All the tailings treated 
originated near Joplin and Webb City, and most of the crude ore 
treated came from Oronogo, Webb City, Waco, and Joplin. About 65 
percent of the galena came from the Oronogo camp, which also pro- 
duced about 23,600 tons of sphalerite from crude ore shipped to the 
Im mill of the Eagle-Picher Mining & Smelting Co. at Cardin, 

kla. 

'The estimated flotation product of mines in southwestern Missouri 
in 1937 was 21,670 tons of sphalerite and 1,100 tons of galena. Of the 
445,200 tons of sphalerite shipped from the Tri-State region in 1937, it 
is estimated that flotation concentrates comprised about 215,100 tons. 
Since the extension of flotation the average grade of the galena con- 
centrates has dropped several points, whereas that of the sphalerite 
has increased considerably. Some of the galena from the jigs and 
tables has a lead content of 80 percent (and above), but the flotation 
galena does not average more than 70 percent. The small quantity of 
ealena produced at tailing mills is of low grade, averaging from 48 to 65 
percent. About 65 large and small mines were worked in southwestern 
Missouri in 1937; only 16 mills were operated, and the greater part 
of the ore mined was treated in Oklahoma. 

The largest producers of sphalerite concentrates in 1937 were the 
Missouri Mining Co. at Chitwood and Mineral Recoveries at Webb, 
which operated the only large tailing plants. "The larger producers of 
crude ore were the Oronogo Mutual Mining Co. and the Hickham- 
Childress mine at Oronogo, Playter Mining Co. at Waco, Burton 
Mining Co. at Joplin, United Mines Co. at Diamond, and Webb City 
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Lead € Zinc Co. at Webb City. The Little Phoebe Mining Co. 
milled company ore and some custom ore at Wentworth. The larger 
shippers of zinc silicate were Pilant & Ogle and C. Lemons of Granby 
and the Freeman Mining Co. of Spring City. An aggregate of about 
384,300 tons of crude ore mainly from Oronogo and north Webb City 
was shipped to the Central mill at Cardin, Okla. 

Waste and low-grade ore were being removed from the cave-in at 
the old Oronogo Circle mine at Oronogo, and a new 150-ton mill was 
being constructed to handle the output of small lessees who cannot ship 
crude ore to outside mills. 'The Manda Industrial Corporation is 
opening old shafts near Stark City and churn drilling. Other small 
producers in 1937 were the Dade County Mining Co. at Greenfield; 
Mary Arnold Mining Co. and the Beck Mining Co. at Mansfield; and 
the Ritter Mining Co., Famous Mining Co., Eunamer Mining Co., 
Pflug Mining Co., and Lead-Zinc Corporation near Joplin. 

The lead ore (5,012,631 tons) mined in 1937 in the southeastern 
Missouri disseminated-lead district yielded 4.18 percent in galena con- 
centrates averaging 74.5 percent lead. The mines and mills of the 
St. Joseph Lead Co. have a daily capacity of about 22,000 tons of 
crude ore. The Federal mine and mill were operated 272 days, the 
Leadwood 248 days, and the Bonne Terre and Desloge plants 250 
days in 1937. The Mine La Motte Corporation mine and 1,000-ton 
mill were operated only during the last 3 months of the year. After 
having stood idle several years the Annapolis mine in Iron County 
was being unwatered, and surface repairs were being made by the 
Base Metals Mining Co. Mills in southeastern Missouri made 98,137 
tons of flotation galena concentrates in 1937 and 64,671 tons in 1936. 

Oklahoma.—About 45 mills of various sizes were operating in Okla- 
homa at the end of 1937. At least 60 operators did not mill their 
crude ore but shipped it to custom concentrating plants or central 
mills. The Tri-State Zinc & Lead Ore Producers Association reported 
that at the end of the year stocks at mines in the Tri-State region 
were 15,060 tons of sphalerite and 7,052 tons of galena. Most of 
these stocks were held by two or three large operators who had sold 
substantial quantities early in 1937, so that the stocks of zinc concen- 
trates are only a little larger than purchases for 2 weeks. 

Few companies segregate coarse from flotation galena, but it is esti- 
mated that flotation galena produced in Oklahoma in 1937 was about 
13,000 and flotation sphalerite about 149,837 tons. A large part of 
the concentrates from the tailing mills and from the se walle is a 
flotation product. The tailing mills produce very small quantities of 
low-grade galena, and the flotation galena at the large mills treating 
crude ore is of lower grade than the jig and table galena; on the other 
hand, much of the flotation sphalerite made is of higher grade than 
the coarse concentrates. 

Nearly 2,857,000 tons more old tailings than crude ore were treated 
in Oklahoma in 1937, and the tailings yielded about 25 percent of the 
sphalerite. 

Mills operated by Commerce Mining & Royalty Co. and the Eagle- 
Picher Mining & Smelting Co. shipped 75 percent of the total galena 
concentrates and 45 percent of the total sphalerite from Oklahoma 
in 1937. 
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Mine shipments of lead and zinc concentrates, recovered metal 
contents, and tenor of lead and zinc ore and old tailings are given for 
Oklahoma in the following tables. 


Mine shipments of lead and zinc in Oklahoma, 1933-37 


Metal content ! 
Lead concentrates Zinc concentrates 


(galena) (sphalerite) 
Lead Zinc 
Y ear 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
A 23, 638 | $1, 046, 575 172, 211 | $4, 443, 854 | 18,038 | $1, 334, 812 91, 065 $7, 649, 460 
A ÓN 21, 889 851, 523 204, 5, 523, 966 | 16, 747 1, 239, 278 107, 772 ; , 392 
193 ooo... 30,790 | 1,329,656 | 246,131 | 7,047,052 | 23,405 | 1,872,400 | 129,763 | 11,419, 144 
NA 34,833 | 1,735,732 | 244,740 | 7,628, 448 | 25,427 | 2,339,284 | 129,175 | 12,917, 500 
1937___........ ` 39,446 | 2,729,690 | 255,839 | 10, 428, 354 | 29,840 | 3,521,120 | 135,696 | 17, 640, 480 


1 In calculating the metal content of the ores from assays allowance has been made for smelting losses of 
both lead and zinc. Tn comparing the values of ore and metal it should be borne in mind that the value 
given for the ore is that actually received by the producer, whereas the value of the lead and zinc is cal- 
culated from the average price for all grades. 


Tenor of lead and zinc ore, old tailings, and slimes milled and concentrates produced 
in Oklahoma, 1936-37 


1936 1937 
Old tailings Old tailings 
Crude ore and slimes Crude ore and slimes 
Total ore, ete., milled.....................- short tons..| 2,953,000 | 6,132,600 | 3,787,600 6, 644, 400 
Total concentrates shipped: 
GAlON 8 ooi o sun seme kee ee eee do.... 33, 356 477 38, 906 540 
7) 9) 00:1 e A A S uu T: SU do.... 171, 784 72, 956 191, 046 64, 793 
Ratio of concentrates to ore, eto.: 
Tunt oss cash EE percent.. 1.01 0. 001 LOS A WEE 
jap EE do.... 5. 80 1.19 5.15 0. 98 
Metal content of ore, etc.: 
OG 2 iL T do.... STC AA iaa 
A A A A PORE S do.... 3. 49 . 71 3. 11 . 60 
Average lead content of galena concentrates...... do.... 77.0 61.5 77.4 60.0 
Average zinc content of sphalerite concentrates__do.... 60. 2 59. 4 60. 3 60. 1 
Average value per ton: 
Galena concentrates......-.....---....----..------- $51. 39 $45. 04 $69. 45 $51. 05 
Sphalerite concentrates............................. 31. 58 30. 21 40. 80 40. 65 


Mine production of lead and zinc concentrates in Oklahoma, 1891-1937, by districts 


Lead concentrates 


(mainly galena) Zinc concentrates 


Zinc silicate and 


Short tons Value 
Short 
Short tons Value tons Value 
AMA AA, AM AA ; 899 $24, 592 
Miami 1____... Lc... 1, 212, 973 | $100,324, 210 | 6,872,999 | 270, 964, 647 164 2, 692 
EES ; ; i 3, 120 79, 649 


—— | eS | — r J ES dert [| CRN A 


1,215,612 | 100, 451,373 | 6,873,777 | 271,000,335 | 4,183 106, 933 


1 Including Quapaw and Sunnyside. 
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There was no production from the Peoria or Davis camps in 1937. 
Mines near Commerce were active part of the year, and the Cactus 
and Lost Trail leases produced galena and sphalerite at small mills or 
shipped crude ore to custom mills. The shippers in the Sunnyside- 
Quapaw area were the Kansas € Oklahoma Mining Trust, Atlas 
Milling Co., Century Zinc Co. (Scott), and St. Louis Smelting & 
Refining Co. (No. 4). In the central and western parts of the Okla- 
homa portion of the Tri-State region the following mills were run 
partly on ore and partly on tailings: Lawyers Lead & Zinc Co., Skelton 
Lead & Zinc Co., and Evans Wallower Zinc, Inc. The following mills 
treated tailings only: Cardin Mining & Milling Co. (Nos. 1, 2, and 3), 
Commerce Mining & Royalty Co. (two mills), Britt Mining Co., 
Tri-State Zinc, Inc. (two mills), Youngman Milling Co., Andrews 
Mining & Milling Co., Cortez King Brand Mining Co., and C. Y. 
Semple. The Eagle-Picher Mining & Smelting Co.—Central, Mary 
M. Beck, and Admiralty mills—treated more crude ore than any other 
operator in the region; its total and that of the Bird Dog, See Sah, 
and Blue Goose mills of the Commerce Mining & Royalty Co. equaled 
about two-thirds of all the Oklahoma crude ore milled in 1937. Other 
large outputs were made by the Rialto Mining Corporation, Evans 
Wallower Zinc, Inc. (No. 4), Oklahoma Interstate Mining Co. (Wood- 
chuck), Velie Mines Corporation, United Zinc Smelting Corporation, 
Kansas Exploration Co. (Ritz), Guaranty Mining & Royalty Co., 
Cortez King Brand Mining Co. (New York and Oberman mines), 
Indian Mining & Milling Co., Black Mining Co., Federal Mining & 
Smelting Co. (Gordon), and Lavrion Mining Co. 

Some of the larger shippers in Oklahoma to custom or central mills 
were the Davis Big Chief Mining Co., Craig Mining Co., Cameron 
& Henderson, J. Dryer, Henderson Mining Co., Loyce June Mining 
Co., Carpenter Mining Co., Andrews Mining Co., Childress Mining 
Co. (Acme), Southeastern Mining Co. (Hope), New Deal Mining Co., 
Tongaha Mining Co., Gray Wolf Mining Co., and Needmore Mining 
Co. The Bird Dog mill received ore from many of the leases belonging 
to Commerce Mining & Royalty Co., including the Anna Beaver, 
Scaminon Hill, and Roanoke mines. The central milling plants were 
enlarged and many improvements made. Additional crushing 
capacity, flotation machines, and a large differential tension cone were 
being installed at the Central mill of Eagle-Picher Mining & Smelting 
Co. which will be in operation in May 1938. 

A great many of the large operators installed slushers or draglines 
in their mines, and more of such equipment has been purchased. 
Practically all the tailings treated were handled by gasoline power 
shovels and the remainder by means of draglines. 

The new 1,200-ton Gordon mill of the Federal Mining & Smelting 
Co. was completed in November 1937 and operated in December; all 
other Oklahoma mills of the Federal company were dismantled. Mill 
ad of Evans Wallower Zinc, Inc., burned in 1937 but was promptly 
re t. 

Wisconsin.—The output of galena concentrates in Wisconsin 
increased in 1937. Shipments of sphalerite decreased, and the grade 
of the raw zinc concentrates was so much lower than in 1936 that zinc 
recovered decreased 1,188 tons. Nearly all the raw zinc concentrates 
were shipped to the roasting plant of the Vinegar Hill Zinc Co. at 
Cuba City. | 
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The Vinegar Hill Zinc Co. worked the Mullen No. 2 mine 311 days 
and the Doyle-Harty mine 207 days. Other producers were the 
McKinlay Mining Co. at Dodgeville and the Vial Mining Co. at 
Linden. Small lots of crude ore or concentrates were shipped from 
mines at Benton, Cuba City, Hazel Green, Linden, Dodgeville, and 
Shullsburg; much of this material came from old shallow workings or 
old dumps and was purchased by Vinegar Hill Zinc Co. 


Mine production of lead and zinc in Wisconsin, 1933-37 


Metal content ! 
Lead concentrates Zinc concentrates 


(sphalerite) 
S ddr Lead Zinc 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
1933 ia is 760 | $31,056 25,786 | $331, 242 540 | $39,960 7,800 | $655, 200 
Lo. A 340 12, 586 31,489 | 365, 839 234 17, 316 9, 807 843, 402 
A IN 398 16, 963 33,027 | 379, 262 286 22, 880 8, 923 785, 224 
1036. -oauan aaea 1, 277 61, 198 38,276 | 400, 899 904 83, 168 8, 126 812, 600 
LV Y ES EEE. 1,590 | 109, 468 37,060 | 444, 531 1, 091 128, 738 6, 938 901, 940 


1 In calculating the metal content of the ores from assays allowance has been made for roasting and smelt- 
ing losses of both lead and zinc. In comparing the values of ore and metal it should be borne in mind that 
the value given for the ore is that actually received by the producer, whereas the value of the lead and zinc 
is calculated from the average price for all grades. 


Tenor of lead and zinc ore and concentrates produced in Wisconsin, 1984—87 


1934 1935 1936 1937 

"Total O O cisci rca short tons..| 308,600 | 236,000 | 284,800 285, 000 
Total concentrates in ore: 

LA ss as percent. . 0.11 0. 17 0. 45 0. 56 

KA A A A A DE do.... 10. 20 14. 00 13. 44 13. 00 
Metal content of ore: 

A E O dcr do.... . 08 . 12 . 92 . 29 

DNC poe sae: dccus EE do.... 3. 61 4. 85 3. 61 3.12 
Average lead content of galena concentrates.............- do.... 70. 3 73.3 72.2 70.1 
Average zinc content of sphalerite concentrates. ......... do.... 35.4 34.6 27.0 2.0 
Average value per ton: 

Galena ooncentrateg ee $37. 02 $42. 62 $48. 08 $68. 85 


Bpobaleriteconcentrates 11. 62 11. 48 10. 47 11. 99 
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' The production of gold in Idaho in 1937 was slightly less than in 
1934, when it was larger than in any of the past 35 years; that of silver 
and zinc was the largest in the history of mining in the State; that of 
copper was the largest since 1929; and that of lead was the largest since 
1930. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1933-37 


Year Gold ! Silver ? Copper ? Lead ? Zinc? 
Per fine Per fine 
ounce ounce Per pound | Per pound | Per pound 
(EE $25. 56 $0. 350 $0. 064 $0 037 $0. 042 
lr EE 34. 95 A. 646+ . 080 . 037 . 043 
10352; eee nevera usconuado editos ds. 35. 00 . 71875 . 083 . 040 . 044 
ips Cc NP ag EE 35. 00 . 7745 . 092 . 046 . 050 
E A E A d pec 35. 00 . 7735 . 121 . 059 . 065 


11933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.07 4- 
($20.671835) per fine ounce. l 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 
1935-37: Yearly average weighted Treasury buying price for newly mined silver. 

A Set? e weighted price of all grades of primary metal sold by producers. 


1 Assisted by Jeanette Froiseth. 
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Mine production of gold, silver, copper, lead, and zinc in Idaho, 1933-37, and total, 
1863-1937, in terms of recovered metals 


Mines pro- Gold (lode and Silver (lode and 
ducing placer) placer) 
Year | Ore (short | 
tons) 
Lode | Placer Fine ounces Value Fine ounces Value 
1083 EE 188 334 | 1,190,851 64, 592. 23 | $1,650, 977 6, 987,960 | $2, 445, 786 
1034. EENEG 291 | 1,172 | 1,287,182 84,817. 20 | 2,964, 361 7,394, 143 4, 780, 052 
193522 2.2. L ¿L 289 1,079 1, 520, 945 83, 823. 06 2, 933, 807 10, 240, 953 7, 360, 685 
1936_.._.... A 281 828 1, 807, 530 80, 291. 40 2, 810, 199 14, 537, 530 11, 259, 317 
1937; NA 347 741 | 2,075, 402 81,861.00 | 2,865, 135 19,587,766 | 15, 151, 137 
1863-1937____________. AO A (1) 7, 112, 687. 00 |152, 083, 448 | 399, 134, 261 | 273, 893, 482 
Copper Lead Zinc 
Y ear — s A EE — e Total value 
Pounds Value Pounds Value Pounds Value 
lr EE 1,562, 234 | $99,983 | 148, 726, 701 $5, 502, 888 | 41,935,977 | $1,761,311 | $11, 460, 945 
1934. ...........- 1,531,625 | 122,530 | 142, 648, 216 5,277,984 | 49, 598, 651 | 2,132,742 | 15, 277, 669 
1935.....-....-- 2,095,867 | 173,957 | 158,040, 250 6, 321, 610 | 62,105, 568 | 2,732,645 | 19, 522, 704 
1096 eoo 2, 954, 000 | 271,768 | 182, 678, 000 8, 403, 188 | 98, 200, 000 | 4,910,000 | 27,654, 472 
REES 4, 464, 000 | 540, 144 | 207, 422, 000 12, 237, 898 |108, 398,000 | 7,045,870 | 37,840, 184 
1863-1937. ...... 2 86, 134 [27,758,745 | 2 5, 125, 148 548, 454, 968 2 632, 103 | 88, 862, 981 |1,091,053,624 


1 Figures not available. 
2 Short tons. 


Gold and silver produced at placer mines in Idaho, 1933-37, in fine ounces, in 
terms of recovered metals 


Sluicing and hy- : š Dragline Floating (bucket) 
raulic Drift mining dredges ! dredges Total 

Y ear AAA A A tu — s E 
Gold Silver | Gold |Silver| Gold |Silver Gold Silver Gold Silver 

1933 AP 15,147.97 | 2 1, 164 (2) (2) 781.16 149 | 17,360.77 | 5,930 | 23, 289.90 | 7,243 
1934............ 28, 155. 62 | 1 2, 350 (2) (3) 3,248. 70 593 | 15,852. 05 | 5,585 | 27, 256. 37 8, 528 
hr EE 28, 134.07 |? 2, 641 (2) C) EE PA AAA 23, 616.96 | 9,544 | 31,751.03 | 12, 185 
1936___......___- 28, 282. 46 | 2 1, 473 (2) (2) 49.15 19 | 26, 098. 19 | 9,661 | 34, 429.80 | 11, 153 
1937.....------ 4,286.00 | 1,399 | 433. 00 65 |6, 859. 00 | 1,652 | 28, 962.00 | 9, 171 | 40, 540. 00 | 12, 287 


1 Power-shovel excavators with floating washing plants or special amalgamators. 
2 Figures for sluicing and hydraulic include those for drift mining. 


Gold.—The output of recoverable gold in Idaho in 1937 was slightly 
more than in 1936 as a result of the increase in production of gold 
from placers. The gold output from lode mines decreased 10 percent, 
but that from placers increased 18 percent. Nearly 79 percent of the 
gold produced from placers came from the Boise Basin, Warren, Car- 
son, and Pierce districts where dredges were operated, and 66 percent 
of the gold produced from lode mines came from the Marshall Lake, 
Boise Basin, Yellow Pine, Seven Devils, Orogrande, and Middle Boise 
districts. Ten floating (bucket) dredges recovered 28,962 ounces of 
gold in 1937, an increase of 2,864 ounces over 1936. Siliceous gold 
ore and old tailings yielded 36,025 ounces of gold (44 percent of the 
total) in 1937, and placers yielded 50 percent. 
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The Fisher-Baumhoff Co., operating two bucket dredges near Center- 
ville, was the largest producer of gold in Idaho in 1937; it was followed 
by the Golden Anchor mine at Burgdorf, the Moores Creek Dredging 
Co. at Idaho City, the Yellow Pine Co. at Stibnite, the Warren Dredg- 
ing Co. (formerly Idaho Gold Dredging Co.) at Warren, the Gold Hill 
mine at Quartzburg, the Placer Basin mine near Cuprum, the Jordan 
Creek dredge at De Lamar, the Orogrande-Frisco property near 
Orogrande, the Last Chance Mining Co. at Atlanta, the Grimes Co. 
(dredge) at Pioneerville, and Gold Dredging, Inc., at Pierce. 

Silver.—The output of recoverable silver in Idaho was 19,587,766 
fine ounces in 1937, the largest output ever recorded in the State and 
35 percent above the former record output of 1936. Idaho has been 
the largest producer of silver in the United States since 1933; Utah and 
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FIGURE 1.—Value of mine production of gold, silver, lead, and zinc and total value of gold, silver, copper, 
pad, and zinc in Idaho, 1870-1937. The value of copper 'has been less than $2,000,000 annually except in a 
ew years. 


Montana rank next. Silver ore yielded 72 percent of the total silver 
produced in Idaho in 1937, zinc-lead ore nearly 17 percent, and lead 
ore nearly 11 percent. The production of silver from silver ore 
increased 4,127,821 ounces over 1936, and that from zinc-lead ore and 
lead ore also increased substantially. 

The Sunshine mine, the largest producer of silver in the United 
States, increased its output of silver from 9,103,113 ounces in 1936 to 
12,152,000 ounces in 1937. Eight mines— Sunshine, Hecla, Bunker 
Hill, Morning, Crescent, Polaris, Triumph, and Page—produced 93 
percent of the silver output of the State in 1937. All these mines, 
except the Triumph, are in the Coeur d'Alene region. 

Copper.—The output of recoverable copper in Idaho was 4,464,000 
pounds in 1937, an increase of 51 percent over 1936. N early 54 per- 
cent of the copper produced in Idaho in 1937 was recovered from 
concentrating silver ore from the Sunshine mine on Big Creek, Sho- 
shone County; most of the remainder was recovered from  con- 
centrating zinc-lead ore from the Bunker Hill, Morning, and Triumph 
mines and lead ore from the Hecla mine, 
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Lead.—The output of recoverable lead in Idaho was 207,422,000 
pounds in 1937, an increase of more than 13 percent over 1936 and 
ereater than the average annual output (203,863,082 pounds) for the 
decade 1928-37. Zinc-lead ore and old tailings yielded 68 percent 
of the total lead in 1937 and lead ore 31 percent. Lead recovered 
from zinc-lead ore and old tailings increased 12,368,946 pounds and 
from lead ore 11,854,168 pounds. 

Nine mines in 1937 produced 92 percent of the State output of 
lead; the combined output of the three largest Bunker Hill, Morning, 
and Hecla—was 74 percent of the total. In order of output the nine 
leading producing mines were: Bunker Hill, Morning, Hecla, Page, 
Triumph, Star, Sherman, Gold Hunter, and Tamarack; all except 
the Triumph mine are in the Coeur d'Alene region, Shoshone County. 
Considerable lead was also produced from the Warm Springs district 
in Blaine County, Bayhorse district in Custer County, Pend d'Oreille 
district in Bonner County, Port Hill district in Boundary County, and 
Texas district in Lemhi County. 

Zinc.—The output of recoverable zinc in Idaho was 108,398,000 
pounds in 1937, the largest ever recorded in the State and 10 percent 
above the former record production of 1936. The substantial gain 
was due chiefly to the increase in output of zinc-lead ore from the 
Triumph mine near Ketchum and from various properties in the 
Coeur d'Alene region. Zinc-lead ore and old tailings yielded 98 per- 
cent of the State output of zinc in 1937 and lead ore the remainder. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Idaho in 1937, by counties, 
in terms of recovered metals 


E Gold Silver 
Mines producing (lode and placer) (lode and placer) 
County Se a = Es: 
Fine Fine 
Lode Placer Nee Value uncos Value 
POG A eee 2 15 §21 $18, 235 4 
AGAS... rasca v i AAA 3, 984 139, 440 1,775 1,373 
Bear Lake ` 2 A AAN SE 
Benewah.......................-- 1 3 980 A AA 
A E A EE 1, 413 49, 455 à 392, 904 
O A enixe 39 117 26, 878 940, 730 33, 417 
BONG? vositaccscotsredacsioness Ile 8, 995 79, 011 61, 115 
Bonneville........................ 6 144 5, 040 4 
A . - .. .. ....- 1 1 1 35 21, 603 16, 710 
red E O BE 48 1, 680 7, 391 5, 717 
A AMARA 5 3 194 6, 790 614 475 
CONV AA GE 2 3 AAA PA 
AA lusu n Edere B i-us 11 385 318 246 
Clearwater........................ 2 2, 199 6, 965 525 
E A ee eue tes 28 20 449 15, 715 233, 395 180, 531 
e EE 19 32 2, 722 95, 270 4, 852 11, 488 
AAA A IN 6 7 759 , 565 2, 217 1,715 
Lt TEE CA 1 00. AA A 
GN AA A 58 236 22, 217 777, 595 35, 894 27, 764 
JOLIOmB. IA A 1 149 , 215 9 
pes OMNE ISR RUM 5 75 4, 162 1 S 220 H 
See 45, 320 109, 311 552 
RCA AA A 7 28 ” 980 9 = 
yal. ARA, 17 4, 807 168, 245 11, 704 9, 053 
dr EE ocu e i 698 24, 430 44 
Shoshone. .......................- 49 38 3, 659 128, 065 | 18, 457, 726 | 14,277,051 
Twin AM PR 14 48 1, 680 4 
A oestrone tate 9 12 6, 379 223, 265 43, 930 33, 980 
Washington... UN eee eee 3 105 25, 925 20, 053 


2, 805, 135 | 19, 587, 766 | 15, 151, 137 
IN A sects ese le 281 828 80, 291 | 2,810,199 | 14, 537, 520 | 11, 259, 317 
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Mine production of gold, silver, copper, lead, and zinc in Idaho in 1937, by counties, 
in terms of recovered mctals—Continued 


Copper Lead Zinc fetai 
AAA ota 
County | valuo 
Pounds | Value Pounds Value Pounds Value 
Ada RA AAA] AE PR A AR AM $18, 269 
o A AAA 74,843 |. AAA A A AS 149, 869 
Bear Lake. .............. 934 113 29, 542 $1./43 AM e emot 1, 890 
ONO WA) A AA kuuza oM NIMM erp. NE 385 
Blaine. .................. 171,628 | 20,767 | 8,047,305 474, 791 | 13, 922, 800 | $904, 982 | 1,842, 899 
Boise_...... iria 1, 132 137 49, 102 2. 894 A A 969, 612 
Bonner.................-- 15, 909 1, 925 1, 891, 695 111, 610 334, 800 21, 762 205, 407 
ni AAA E A PA A A IA , 04 
Boundary................ 3, 215 389 | 1,037,000 61183 tls A 78, 317 
Bute EE 6, 000 726 94, 881 El AN es 13, 721 
Camas.-..--------------- 562 68 4,983 T. — OO eee hase EG 7, 568 
is A ES AE A TP. Sonst SEDED 1 
Coseia n aiiousucncsidnai 33 4 3, 797 224 400 26 885 
A AAA A A A A E EE 77,371 
A A u ou ces sce 61, 967 7,498 | 1,976, 881 116; 530 ul S 2 s. 320, 
FE ores AS A A ^. SOP MS A AAA AA 106, 782 
OM o 281 34 3, 746 27) t EEN RENA 
ne, A E A A A load aab Ee 
Idsah0.. eg Eee ums 13, 406 1, 633 6, 966 "35 M AAA EE 807, 403 
JeromB...i.elsc E AS A AA A Pr 5, 222 
Latab 2... 10, 504 ré MA EA A EE 5,715 
Lemhi................... 190, 661 | 23,070 | 1,143,729 07,480. nicas EE 320, 422 
Nez ao E AE A E A A EE 987 
IA AA A AA 271 A PA zu. CH 
Se A A EE AN E, E AA WE 
Shoshone----------------- 3, 888, 157 | 470, 467 |193, 010, 644 |11, 387, 628 | 94, 140, 000 | 6, 119, 100 |32, 387 2 
Twin Fals AAA AN REN AAA A RAN EES 
Valley..................- 4, 521 547 98, 051 O 480: A, PEERS 263, 577 
Washington.............- 20, 157 2, 439 , 000 14106 A A 24, 013 
4, 464, 000 | 540, 144 |207, 422, 000 |12, 237, 898 |108, 398, 000 | 7, 045, 870 |37, 840, 184 
Total, 1936. .............- 2, 954, 000 | 271, 768 182, 678, 000 8, 403, 188 98, 200, 000 | 4, 910, 000 |27, 654, 472 


Gold and silver produced at lode mines in Idaho in 1937, by counties, in terms of 
recovered metals 


Ore sold Gold 


Ore sold Gold 


County or treated Silver County or treated Silver 
Short Fine Fine Short Fine Fine 
tons ounces ounces tons ounces ounces 

VT cias 34 9 4 || Custer............. 30, 640 327 233, 342 
Adams............. 4, 224 3, 984 1,775 || Elmore...........- 6, 973 2, 510 14, 771 
Bear Lake. ` 28 | duo ehe 44 || Gem..............- 290 192 2, 137 
Benewah.......... 20 A NEEN Idahbo--.--.-------- 97, 034 12, 696 32, 976 
Blaine............. 70, 520 1, 413 507,956 || Latah.............- 131 6 35 
Boise. ....--.-.-..- 40, 520 7,115 28,393 || Lemhi............- 12, 407 3, 116 109, 232 
Bonner...........- 28, 806 257 79,011 || Owyhee..........- 754 202 8, 406 
Bonneville........- 21 20 AS Shoshone. ........- 1, 731, 801 2, 027 |18, 457, 620 
Boundary........- 7,200. ROA 21,603 || Valley............- 41, 613 6, 273 43, 903 
rte A 806 48 7,391 || Washington........ 652 3 25, 92E 
Camas............- 554 180 609 — ——— Y AMMNA 
Cassia. ...........- 44 11 318 2, 075, 402 41, 321 |19, 575, 479 
Clearwater.........- 270 24 22 || Total, 1936......... 1, 807, 530 45, 861 |14, 526, 377 


18560—38——21 
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Gold and silver produced at placer mines in Idaho in 1987, by counties, in fine ounces, 
an terms of recovered metals 


Sluicing, and Floating 


hydraulic and | Drift mining |  Dragline (bucket) Total 
sluicing g dredges 
County 

Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silver 
Adàá.. ccc 62 12: AA zac 450 28: E, EE 512 40 
Benewah..........- NA FON. iaces. em err cera s Oui tos iare 
Boise..............- 1, 096 275 36 8| 1,193 355 | 17,438 | 4,386 | 19, 763 5, 024 
Bonneville......... 118 7M eMe Puce A A ledig recen 11 
Boundary.........- lll. A A A A AA A A dass 
Camas............- 14 Y eU ERU m A A aera ie 14 5 
Canyon............ sj mere, E duse PO c. MEE ene NE. ER 
Clearwater........- 159 ^11 E. ESA 196 37 | 1,820 435 | 2,175 503 
Custer............. Tet 515-2129 45 7^. PERGERET, AAA 122 53 
Elmore............. 127- OG ese cashes 85 02 sete 212 75 
Gem.............-- 67 JO AA A 500 AA EPIS 567 
Gooding........... 1 AA, A E O ERA A Mec I A 

alio. A 922 231 36 6 | 2,248 488 | 6,315 | 2,193 | 9,521 2, 918 

Jerome............- 14 DIS cssc OS BA A PESA, d 149 
Latabh -------- ¿e DG, EE 56 e AS A 120 9 
Lemhi............. 1, 036 79 A AAA AA AAA A OA 1, 036 79 
Nez Perce.......... A mea A A O el 28 9 
Owyhee............ 99 596 13 1, 104 544 | 3,389 | 2,157 | 4,605 3, 298 
Power.............- 35 A GE 40. EE EE 98 44 
Shoshone..........- 65 6 948 50 319 BO! Vester cant 732 106 
Twin Falls......... 4 A A A, MA A A 48 
Valley............. 106 A i AA tap A ient epe TOES 106 27 

4, 286 1, 399 433 65 6, 859 1,652 | 28, 962 9,171 | 40, 540 12, 287 
Total, 1936. ........ 18,283 | 21, 473 (2) (2) 49 19 | 26,098 | 9,661 | 34,430 | 11,153 


1 Power-shovel excavators with floating washing plants or special amalgamators. 
2 Figures for sluicing and hydraulic include those for drift mining. 


MINING INDUSTRY 


The mining industry in Idaho in 1937 experienced one of the best 
years since the war period, 1914-18. The total value of the metal 
output in 1937 ($37,840,184) was exceeded only in two other years— 
1916 ($48,767,783) and 1917 ($54,845,153). The demand for lead 
and zinc was greater in 1937 than it had been for several years, and 
as a result mines in Idaho produced a record output of zinc and the 
largest output of lead since 1930. The output of gold from lode 
mines continued to decline, but that from placers, especially from 
dredging operations, increased ; the production of silver was the largest 
ever recorded; and the output of ore was the largest since 1929. The 
features of 1937 were the large increases in production of silver from 
the Sunshine mine and of zinc-lead ore from the Triumph mine and 
the reopening of several mines in the Coeur d'Alene region that had 
been closed for several years. "The earnings in 1937 from mines in 
the Coeur d'Alene region, the chief producing area in Idaho, were the 
highest in the history of the region. Ore and concentrate receipts at 
the lead smelter of the Bunker Hill & Sullivan Mining & Concentrating 
Co. at Kellogg increased greatly, and the electrolytic zinc plant of the 
Sullivan Mining Co. was worked at capacity, producing 22,821 tons 
of high-grade zinc and 97 tons of cadmium. Early in 1938 the 
capacity of the zinc plant was increased to 90 tons of zinc a day from 
60 tons. 

ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
. on Gold and Silver. 
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Ore sold or treated in Idaho in 1987, with content in terms of recovered metals 


Mines 
Source DISCUS Ore Gold Silver Copper Lead Zine 
ng | 
Fine Fine 
Short tons| ounces | ounces | Pounds Pounds Pounds 

Dry and siliceous gold ore....... 203|  203,197| 36,025)  106,305| 133,711 79,315|..........- 
Dry and siliceous gold-silver ore. 8 205 125 17, 923 688 715112. 2 L 2: 
Dry and siliceous silver ore...... 31| 328, 112 796/14, 119, 025| 3,074,069] 1,752, 728|__._._......- 
(1) 531, 514| 37, 546/14, 243, 253| 3, 208, 468] 1,839, 194|____.___.... 
Copper ore 15 850 22 36,622} 145, 450 5,550|.........-- 
Lead ore. ....................... DÉI 412,378 913} 2,060, 761| 334,577} 63,560,870} 1,706, 250 
Zinc-lead ore. ................-.- 37| 1,130,660|  2,840| 3,234, 843| 775, 505| 142, 016, 386/106, 691, 750 
(1) 1, 543, 888)  3,775| 5, 332, 226| 1, 255, 532| 205, 582, 806/108, 398, 000 
Total, lode mines. ........ 1 347, 2,075, 402| 41, 321/19, 575, 479| 4, 464, 000| 207, 422, 000|108, 398, 000 
Total, placers. .................- Tis oa 40, 540 12, 280 A, AA AAA 
.1, 088| 2,075, 402| 81,861|19, 587, 766| 4, 464, 000| 207, 422, 000|108, 398, 000 
Total, 19386____________ e 1,109| 1, 807, 530| 80, 291|14, 537, 530] 2, 954, 000| 182, 678, 000| 98, 200, 000 


1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 


METALLURGIC INDUSTRY 


Of the total ore and old tailings produced in Idaho in 1937, 61 
percent was treated by flotation-concentration, 30 percent by a 
combination of flotation and gravity concentration, 4 percent by 
cyanidation, 2 percent by straight amalgamation, and 1 percent by a 
combination of amalgamation and concentration; approximately 2 
percent was ore shipped crude to smelters. Most of the zinc-lead ore 
and old tailings and virtually all the silver ore were concentrated by 
flotation; 57 percent of the lead ore was treated by a combination of 
flotation and gravity concentration and 37 percent by straight flota- 
tion; and 39 percent of the gold ore and old tailings were treated by 
eyanidation, 28 percent by concentration (chiefly flotation), 20 per- 
cent by amalgamation, and 12 percent by amalgamation and concen- 
tration (largely flotation). Most of the zinc-lead ore and old tailings, 
lead ore, and silver ore treated came from properties in the Coeur 
d'Aleneregion; 77 percent of the gold ore and old tailings amalgamated 
came from one mine in the Boise Basin district; 88 percent of the gold 
ore and old tailings cyanided came from one property in the Oro- 
erande district; and 71 percent of the gold ore concentrated came 
from one mine in the Yellow Pine district. 


Mine production of metals in Idaho in 1937, by methods of recovery, in terms of 
recovered metals 


Method of recovery pude Gold Silver Copper Lead Zinc 
Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds 
Ore and old tailings amalgamated..| 65,078 14, 348 5,708 AAA A cet ss 
Ore and old tailings cyanided...... 79, 383 6, 897 2. /09: EET Ve cee aetna ae 
Concentrates smelted.............. 294, 953 15, 127 | 18, 578, 929 | 4, 129, 699 |192, 004, 408 | 108, 398, 000 
Ore and old tailings smelted....... 35, 899 4, 949 988, 073 334, 301 | 15, 417, 592 |............ 
AAA i eae AER 40, 540 12 287 AAA AAA eee 


E EE 81,861 | 19, 587, 766 | 4, 464, 000 |207, 422, 000 | 108, 398, 000 
E A aana 80, 291 | 14, 537, 530 | 2, 954, 000 |182, 678, 000 | 98, 200, 000 
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Zinc products (as marketed from Idaho mines and mills) sold to smelters and electro- 
lytic plants in 1937 
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A Tongo m - 
] AES : : assay o ecover 
Classifleation County Quantity| Gross zinc concen zinc 
trates 
Short tons Pounds Percent Pounds 
Zinc concentrates... Bone Bonner, Cassia, and Sho- | 113,491 | 120, 413, 771 53.05 | 108, 398, 000 
shone. 
113, 491 | 120, 413, 771 53.05 | 108, 398, 000 
Fotol 1030... 0 e EE 104, 442 | 108, 640, 853 52. 01 , 200, 


Mine production of metals from gold and silver mills (with or without concentration 
equipment) in Idaho in 1937, by counties, in terms of recovered metals 


Recovered in bullion 
Concentrates smelted and recovered 
metal 


Original ore 
and old tail- 


Ings treated mcm Cyanidation 
County 
Con- 
Amal-| Cya- cen- 
gama-| nida- | Gold | Silver | Gold | Silver | trates | Gold | Silver | Copper| Lead 
tion | tion pro- 
duced 
Short | Short | Fine | Fine | Fine | Fine | Short | Fine | Fine 
dá idi tons OURS ounces| ounces| ounces| tons | ounces| ounces| Pounds| Pounds 
A A 4 [d — 4... . A PA A A A i Seek | 
Adams...........- 40 | 3,819 14 8 | 3,957 022. MISERUM etes A IA CNET 
Benewah.......... 20 |......- 7 NET See dM NEN omes repe EA AS 
Blaine............. D-12222 2 Y eM nM: SAO A AA AA ovS 
Bolse.............. 33, 806 | ....... 5:243 F 1409 AN E A S TS repens eM 
Bonneville. ` 20 EE UA ERE REC NOM ES PA II ones behets 
Camas. ..........- 40 |....... 51 ¡E OA ERN. ES RUNS. ERA FERES, AA 
Clearwater __..___- 270 | oss 24 EE, EA A PARA A A A 
Custer. ........... 100 |....... 133 120 gence 3 10 90 RENS AO 
Elmore............ 5, 634 700 429 379 30 26 104 | 2,840 |___..... 271 
Gem- 32 |. 34 AA ES eM E A A A 
Idaho............. 18, 622 |74,864 | 7,119 | 3,394 | 2, 890 | 1,757 100 | 1,565 |23, 935 | 1,100 3, 068 
Lemhi............. , 169 |....... 1, 094 198 ENDS ata 166 1,376 |110, 378 |........ 
Owyhee...........| 110 |....... 53 E ER A AA A. MES PR, EEN 
Shoshone.......... 20. |. M PISA ARAS PA. AA ADO ESAS: TASAS ERAS 
Valley ............. | r do UE] A 109 641 |. A 4 942 404 |. 2 EE 
65, 673 |79, 383 |14, 348 | 5,768 | 6,897 | 2,709 299 | 2, 271 |28, 585 |111, 478 3, 339 
Total, 1936. ....... 97,370 |98, 641 |18,895 | 8, 200 | 5,396 | 2, 439 478 | 3,450 |36, 291 |119, 486 3, 942 


Mine production of metals from concentrating mills in Idaho in 1937, by counties, 
in terms of recovered metals 


EE Concentrates smelted and recovered metal 
County Concen- 
Old trates 
Ore tail- Dro- Gold Silver Copper Lead Zinc 
ings | duced 
Short Short Fine Fine 
Short tons | tons tons ounces ounces Pounds Pounds Pounds 
Blaine.............. 69, 531 |.......- 26,223 | 1,139 497, 254 170, 639 | 8,001, 110 | 13, 922, 800 
Boise............... 6,587 |.......- 48 997 10, 500 43, 300 |........... 
Bonner, 28, 717 |-------- 1,817 252 68, 157 14,603 | 1,799, 046 334, 800 
Boundary.......... 2,200 E 767 [asus 1, 603 3,215 | 1,037,000 |..........- 
Butte. `, TO SE 19 E A 182 PA 21,325 1... 22s 
Camas............. 400 |....- -- 10 112 00 AA 356 A 
Cassia.............- 24 Ee 9 9 7 NI EE 131 400 
Custer... cssc. 28,726 |- .....- 1, 210 07 100, 498 7,585 | 1,317,054 |..........- 
Idaho. ............. 408 |........ 131 886 2, 925 12, 306 3,898 |..........- 
Lemhl.........-.-.. 4,538 |..... .. 832 990 37, 152 , 109 108, 863 |........ » 
Owyhee ..........- 40 1 27 112 690. eege 220 |... sas su ok 
Shoshone........... 1, 653, 754 | 51,462 | 259,877 | 2, 778 |17, 774,059 | 3, 766, 264 |179, 668, 766 | 94, 140, 000 
E AA 39,521 |........ 3, 5, 514 36, A dese 
1, 842, 885 | 51, 562 | 294, 654 | 12, 856 |18, 550, 344 | 4, 018, 221 |192, 001, 069 |108, 398, 000 
Total, 1936. _....... 1, 572, 287 | 11,000 | 262,010 | 14, 299 |13, 668, 722 | 2, 648, 371 |169, 073, 164 , 200, 
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Gross metal content of Idaho concentrates produced ın 1937, by classes of concentrates 


Gross metal content 


Concen- 
Class of concentrates trates pro- (r 
duced Gold Silver Copper Lead Zinc 
Short tons | Fine ounces | Fine ounces | Pounds Pounds Pounds 

Dry gold... 4, 103 9, 699 71, 456 7, 985 53, 202 | ............ 
Dry gold-silver..............- 4 15 |. AA, TERDUM OA 
Dry silver... 59 74 12, 191 333 O70 A 
Copper- AS 14, 988 1,494 | 13,755,094 | 3,862,196 | 1,469, 542 |...........- 
Ener 156, 070 2,403 | 4,301,547 798, 406 |192, 190, 523 | 18, 366, 331 
Lead-eopper.................- 633 11 35, 391 57, 900 97,160 |...........- 
DANG Oc a DC 113, 491 1, 022 382, 454 412,387 | 6,629,310 | 120, 413, 771 
e EE 5, 605 409 20, 068 24, 781 160, 189 405, 407 

294, 953 15, 127 | 18, 578, 929 | 5, 163, 988 |200, 600, 901 | 139, 185, 509 
Total, 1936____________________ 202, 488 17, 749 | 13, 705,013 | 3,433, 791 |176, 271, 009 | 121, 036, 547 


Mine production of metals from Idaho concentrates in 1937, in terms of recovered metals 
BY COUNTIES 


peer Gold Silver Copper Lead Zinc 
Short tons | Fine ounces | Fine ounces | Pounds Pounds Pounds 
Blaine._..... et classe 26, 223 1, 139 497, 254 170,639 | 8,001,110 | 13,922, 800 
BOISE A consec 486 997 10, 604 500 43,300 |... lil 
Bonner___..... in 1, 817 252 68, 157 14,603 | 1,799, 046 334, 800 
Boundary---------------------| ~~ “WOT _._.-.... 21, 603 3,215 | 1,037,000 |............ 
BUli6. onere Igel. oss T82 | rixae cer 21,325 |o uu 
Camas.__..... scs aree s 10 112 69 IEA lA 
SACO EMT 9 9 A 131 400 
CU d EE 1, 213 17 100, 528 7,585 | 1,317,054 |............ 
Elmote...-.--—— Res 26 104 2, 840 |...........- ? 4 O EE 
Idaho... ca cone 231 2, 451 26, 860 13, 406 6,966 |.........-.- 
Lemhi cde usc e ee ea 998 1, 240 38, 528 150, 487 108, 863 |...........- 
Owyhee.....................- 27 112 KEE 220 EE 
Shoshone.... .. 259, 877 2,778 | 17,774,059 | 3, 766, 264 |179, 668, 766 | 94, 140, 000 
ECHTER 5, 85 ,976 51419 IEC ERIS 
294, 953 15, 127 | 18, 578, 929 | 4,129,699 |192, 004, 408 | 108, 398, 000 
Total, 1936.00... 262, 488 17,749 | 13,705,013 | 2,767,857 |169, 077,106 | 98, 200, 000 


BY CLASSES OF CONCENTRATES 


Dry gold. 2 2 oda 4, 103 9, 699 71, 456 5, 464 49,079 |... 
Dry gold-silver..............- 4 15 (^. APA A E 
Dry silver.. ..---------------- 59 74 12, 191 245 727 DEEN 
OR Seege 14, 988 1, 494 | 13,755, 094 | 3,074,810 | 1,411,748 |...........- 
¡A A A 156, 070 2,403 | 4,301, 547 637, 482 |184, 220, 215 |............ 
Lead-copper. ................. 633 11 35, 301 38, 000 93,271 NIRE 
Ino o es ne caste riri 113, 491 1, 022 382, 454 351,360 | 6,106, 132 | 108, 398, 000 
ITO. i gn eee , 605 409 ; 22, S230 AA 
294, 953 15,127 | 18, 578,929 | 4,129, 699 |192, 004, 408 | 108, 398, 000 


Gross metal content of Idaho crude ore and old tailings shipped to smelters in 1937, 
by classes of ore 


Gross metal content 


Ore and 
Class of ore old tailings 
smelted Gold Silver Copper Lead 
Short tons | Fineounces | Fineounces| Pounds Pounds 
Dry and siliceous gold. .................- S 2, 062 3, 637 16, 767 4, 967 17, 097 
Dry and siliceous gold-silver............... 195 717 17, 541 1, 057 7,656 
Dry and siliceous silver. .....---------.-.. 11, 126 113 324, 151 109, 803 262, 867 
o A An 850 22 36, 622 150, 450 7, 581 
¡A AA ere es 21, 666 460 592, 902 128, 463 | 15, 786, 764 
35, 899 4, 949 988, 073 394, 740 | 16,081,965 
Total; Lt EE 28, 232 3, 821 1 810, 725 237,512 | 14,176, 524 


1 Corrected figures. 
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Mine production of metals from Idaho crude ore and old tailings shipped to smelters 
in 1987, in terms of recovered metals 


BY COUNTIES 


Ore and 
old tailings 


Gold 


Silver 


Copper 


Short tons | Fine ounces| Fine ounces 


Pounds 


14, 843 


1, 034, 866 
51 
13, 341, an 


— p | eee eee | oem | ees | mad 


988, 073 


334, 301 
186, 143 


15, 417, 592 
13, 600, 894 


11, 608 
7,151 

250, 203 

5, 550 

15, 143, 080 


Be Sa inte oe 365 
Hear LakK6. o ar cnc oe eee 28 
Blan. notas ein tha jad jasa da aed 984 
ET z L iaa eee ee se S Som 127 
(eeh zc; o os ele Ub Se: 149 
Bonneville_____.. ------------------ 1 
[1 7 A eee ee sa 730 
COMMAS A ee ld ONE 114 
Casi. ita S ee ee ida 20 
AO AA 1, 814 
o AA cue 639 
E AAA A A AS 258 
Idaho: ose sce sti dada 140 
¡EN 131 
MA A LR sm 2, 700 
Owyli08: cs. uy cu AR 141 
Shoshone---------------------------------- 26, 565 
|o, DENM STEHT A E AR 341 
Washington. ............................-- 652 
35, 890 

Total, 1036.2... nouduosanccscov due 28, 232 
Dry and siliceous gold....................- 2, 062 
Dry and siliceous gold-silver............... 195 
Dry and siliceous silver...................- 11, 126 
io eelere MEER 850 
En WEE 21, 666 
35, 899 


1 Corrected figures. 
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In the following review by counties and mining districts only the 
more important operations are mentioned. Many producing mines 
and several counties and districts whose output was small, included 
in the foregoing tables, are omitted from this review. 


ADA COUNTY 


The Gold Flour Mining Co. operated its dragline and power shovel 
virtually all of 1937 at Grand View on the Snake River. 


ADAMS COUNTY 


The entire output of Adams County in 1937 was gold ore and 
copper ore from the Seven Devils district. The large increase (3,097 
ounces) in production of gold over 1936 was due to the increase in 
output of gold ore from the Placer Basin mine. The mine was oper- 
ated all year by the Placer Basin Co., and about 3,400 tons of ore were 
treated in a 25-ton cyanide plant. 


BLAINE COUNTY 


Sawtooth district.—The metal output of the Sawtooth district in- 
creased in 1937 over 1936 owing to shipments of gold ore from dumps 
of the Vienna property and to the milling of silver ore containing gold 
and antimony from the Silver King mine. A new 25-ton flotation 
EM was constructed at the Silver King mine by the Silver King 

ining & Milling Co. 

Warm Springs district.—The value of the metal output of the Warm 
Springs district increased $825,025 over 1936 as a result of the large 
gain in output of zinc-lead ore from property operated by the Snyder 
Mines, Inc., formerly the Hailey Triumph Mines Co. The company 
operated the Triumph, North Star, and West Shore mines and shipped 
more than 68,000 tons of zinc-lead ore to flotation plants at Bauer 
and International, Utah. Most of the remainder of the district 
output in 1937 was old tailings (silver) shipped from the Columbia 

lll site. 

BOISE COUNTY 


Boise Basin district (Centerville, Placerville, Idaho City, Pioneerville, 
Quartzburg).—The Boise Basin district, with a production of 25,653 
ounces of gold in 1937, was the chief gold-producing area in Idaho. 
Most (19,724 ounces) of the output was recovered from placers. 
Four floating bucket dredges continued to operate in 1937, and the 
output of gold from this source increased from 11,020 to 17,438 
ounces. The Fisher-Baumhoff Co., which operated two bucket 
dredges near Centerville, was the largest producer of gold in the 
State in 1937. The Moores Creek Dredging Co., operating a bucket 
dredge at Idaho City, ranked third. The Grimes Co., operating a 
bucket dredge at Pioneerville, was also a large producer of gold. 
Considerable gold was recovered by dragline operations, with floating 
washing plants, at Centerville and Placerville. Operations at Center- 
ville were conducted by H. F. England € Co. and at Placerville by 
the Lord & Bishop Co. Most of the remainder of the placer gold 
produced in the district was recovered by hydraulic mining at the 
Gold Hill Placers. 'The lode output of the district in 1937 was 
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chiefly gold ore from the Gold Hill & Iowa and Mayflower properties. 
The Gold Hill & Iowa mine and 100-ton amalgamation mill were 
operated all year by Talache Mines, Inc., but the output of gold ore 
(31,563 tons) was less than in 1936. About 6,500 tons of gold ore 
from the Mayflower mine were concentrated by flotation; the mine 
and 50-ton mill were operated intermittently during the year by the 
Texas-Owyhee Mining & Development Co. The Come Back Mining 
Co. continued to ship high-grade gold-silver ore to a smelter. 

Summit Flat dsstrict.—The large gain in production of gold in the 
Summit Flat district in 1937 was due chiefly to the increase in output 
of gold ore from the Golden Cycle mine east of Pioneerville. The 
Golden Cycle Mining Corporation took over the mine in June, treated 
about 1,300 tons of gold ore in the Mammoth amalgamation mill, and 
shipped several lots of rich gold ore to a smelter. 


BONNER COUNTY 


Lakeview districl.— The entire output of the Lakeview district in 
1937 was zinc-lead-silver ore from the Keep Cool property near 
Sandpoint. The Silver Leaf Mines Corporation operated the mine 
all year and treated several thousand tons of ore in a 50-ton flotation 
plant; construction of the plant was completed in March. 

Pend d’ Oreille district.—The value of the metal output of the Pend 
d'Oreille district totaled $143,865 in 1937, an increase of $47,596 over 
1936. "Virtually the entire output was lead-silver ore from the 
Hope (Elsie K.) and Whitedelf properties concentrated by flotation. 
There was a large increase in the output of ore from each mine. 


BONNEVILLE COUNTY 


The metal output of Bonneville County in 1937 was chiefly placer 
gold from the Clyde and MeCoy Creek properties and gold ore from 
the Robinson claim, all in the Mt. Pisgah district. 


BOUNDARY COUNTY 


There was & marked increase in the production of silver and lead 
in Boundary County in 1937 as a result of the increase in output of 
lead-silver ore from the Idaho Continental mine in the Port Hill 
district. A. Klockmann, owner and operator of the mine, constructed 
a new 50-ton flotation plant and treated several thousand tons of 


ore during the year. 
BUTTE COUNTY 


Nearly all the metal output of Butte County in 1937 came from 
crude silver ore from the Hornsilver mine near Arco in the Lava Creek 
district and lead ore from the Great Western mine in the Dome 
district. 

CAMAS COUNTY 


Idleness throughout 1937 of the bucket dredge on Little Smoky 
Creek accounted for the decline in total value of metal yield in Camas 
County. Most of the output was gold ore from the El Oro and Red 
Horse mines in the Skeleton Creek district. 
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CLEARWATER COUNTY 


The Pierce district was the only important producing district in 
Clearwater County in 1937. Most of the output was placer gold 
recovered by dredging. Gold Dredging, Inc., continued to operate 
its bucket dredge on Rhodes Creek and was by far the largest producer 
of gold in the county. A bucket dredge was also operated by the 
Gold Creek Placer Co. on Orofino Creek, and a dragline dredge was 
operated a short time on Quartz Creek by Jett-Ross Mines, Inc. 


CUSTER COUNTY 


Alder Creek district.—Virtually the entire metal output of the Alder 
Creek district in 1937 was from lead-silver ore of smelting grade from 
the Bluebird, Horseshoe, Ausich, and White Knob properties. 

Bayhorse district—The metal output of the Bayhorse district 
increased substantially in 1937 over 1936 owing to an increase in out- 
put of lead-silver ore and copper-silver ore from the Ramshorn mine, 
shipments of lead-silver ore from the Riverview mine, and an increase 
in output of lead-silver ore from the Clayton property. The Clayton 
Silver Mines was the most important producer in the county; 28,700 
tons of lead-silver ore were treated in the company flotation plant. 
Lessees operated the Ramshorn mine all year and shipped 777 tons of 
ore rich in silver to various smelters in Utah. Nearly all the rest of 
the district output was lead-silver ore of smelting grade from the 
Riverview mine; the property was idle in 1936. 

Yankee Fork district.—Most of the output of the Yankee Fork 
district in 1937 was gold ore from the Bachelor Mountain and Lucky 
Boy mines. 

ELMORE COUNTY 


Middle Boise district.—Much less gold was produced in the Middle 
Boise district in 1937 than in 1936 owing to the closing of the Boise- 
Rochester mine in June 1936. The property was purchased in 1936 
by the Sawtooth Co. and taken over early in 1937 by Talache Mines, 
Inc. The most important production in the district in 1937 was 
high-grade gold ore shipped to a smelter from property (Atlanta 
Mines) operated by the Last Chance Mining Co. and property (Boise- 
Rochester) operated by Talache Mines, Inc. Considerable gold was 
recovered from old tailings treated by amalgamation and concentra- 
tion from the dump at Atlanta Mines and from old tailings treated by 
amalgamation from the Monarch dump. 


GEM COUNTY 


The most important production in Gem County in 1937 was placer 
gold recovered by Ralph Davis, Inc., operating a dragline dredge at 
the Gatfield property near Montour in the West View district. The 
gold output from lode mines in the district amounted to 192 fine 
ounces; the chief producers were the Black Rock, Alexander Lode, 
Black Pearl, and Friday properties. 


IDAHO COUNTY 


Camp Howard (Salmon River) district (White Bird).—The entire 
output of the Camp Howard district in 1937 was placer gold and 
silver recovered from various bars along Salmon River; the chief 
producer was the Horseshoe Bend Bar, operated by a dragline dredge. 
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Dine district.—The output of gold in the Dixie district was much 
less in 1937 than in 1936 as a result of the decline in production of 
gold from Dixie Placers and idleness at the Dixie Comstock mine, 
a producer of gold ore in 1936. Most of the lode output of the dis- 
trict in 1937 was gold ore from the Mammoth mine treated by 
flotation-concentration. 

Elk City district.—TlThe output of gold in the Elk City district 
decreased in 1937 owing to the decline in production of gold from 
the bucket dredge operated by the Mount Vernon Co. The Gold 
Placer Corporation equipped the Red Horse placer with a dragline 
dredge, and about 250 fine ounces of gold were recovered from June 1 
to October 31. Most of the remainder of the placer output came 
from the Columbus property. Most of the lode output was gold 
ore from the Black Lady (formerly Pilot Knob) and Mother Lode 
mines. 

Marshall Lake district (Burgdorf).—Most of the output in the 
Marshall Lake district in 1937 was gold ore from the Golden Anchor 
(Holte) mine treated by amalgamation and concentration. The 
mine &nd 50-ton mill were operated the entire year by the Golden 
Anchor Mining Co., and the company was again the largest producer 
of gold in the county but with an output smaller than in 1936. 

Newsome district.—The large increase in output of gold in the New- 
some district in 1937 was due to the construction and operation of a 
dragline dredge by the Newsome Creek Mining Co., 12 miles northwest 
of Golden. 

Orogrande district.—The production of gold in the Orogrande dis- 
trict was much less in 1937 than in 1936 as a result of the decrease in 
output of gold ore from the Gnome mine and idleness at the Home- 
stake property. The Orogrande-Frisco Gold Mines, Inc., was the 
chief producer in the district in 1937; the company continued to treat 
low-grade gold ore in a 500-ton cyanide mill. The Gnome mine was 
closed in July after 3,024 tons of gold ore had been treated in the 
25-ton cyanide plant owned by the company. The remainder of the 
district output was largely gold ore from the Diamond Hitch mine 
and placer gold from the Lucky Five property. 

Ramey district.—The entire output of the Ramey district in 1937 
was gold ore concentrated by flotation from the Snow Shoe property 
north of Big Creek, operated by the Pierce Metals Development Co. 

Robbins (Buffalo Hump) district—The output of the Robbins 
district in 1937 comprised 708 tons of gold ore from the War Eagle 
mine concentrated by flotation and 1,700 tons of old tailings (gold) 
from the Jumbo dump treated by cyanidation. 

Ten Mile district (Golden).—The Lone Pine mine continued in 1937 to 
be the most important producer in the Ten Mile district, but 1ts out- 
put of gold ore (4,141 tons) was slightly less than in 1936. The out- 
put of gold ore from the Black Bird mine also declined. The Sham- 
rock mine continued to be a fairly large producer of gold ore. A large 
increase in production of placer gold resulted from the construction 
and operation of a dragline dredge and floating washing plant at the 
Lena B € Nevada property. 

Warren district.—The large decrease in production of gold in the 
Warren district in 1937 was due to the decline in output of gold from 
dredging operations. Two floating bucket dredges were operated in 
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1937—one by the Warren Dredging Co., formerly the Idaho Gold 
Dredging Co., and the other by the Baumhoff-Fisher Co. The 
Warren Dredging Co. was by far the largest producer of gold in the 
district. The output of gold from lode mines was nearly as large as 
in 1936, owing chiefly to the output of gold ore from the Little Giant, 
Bear Track, Arliese, Gold King, and Rescue properties. 


LEMHI COUNTY 


Blue Wing district.—There was a large increase in production of 
metals in the Blue Wing district in 1937 as a result of a gain in output 
of tungsten ore containing appreciable silver, copper, and lead from 
the Ima property, the only producer in the district. "Tungsten con- 
centrates were shipped to eastern markets, and copper-lead-silver 
concentrates were shipped to the smelter at Midvale, Utah. 

Boyle and Carmen Creeks district.—Both the Gold Bug mine on 
Boyle Creek and the Silver Star mine on Carmen Creek were operated 
in 1937 by the Gibbonsville Mining € Exploration Co.; several 
hundred tons of low-grade gold ore from each property were milled in 
a custom flotation plant at Gibbonsville. 

Eldorado district.—The chief output of the Eldorado district in 1937 
was gold ore from the old Ranger property treated by amalgamation 
and concentration. 

Gibbonsville district.—Production of placer gold in the Gibbonsville 
district increased substantially in 1937 owing chiefly to the operation 
of three No. 4 giants at the Sundown property by North Fork Placers. 
Most of the gold from lode mines in the district came from the Twin 
Brothers, Clara Morris, Golden Reward, Lamoreaux, and Big Four 
properties. The 50-ton flotation plant of Gold Producers, Inc., 
continued to operate on custom ores. 

Indian Creek district—The output of gold in the Indian Creek 
district decreased in 1937 owing to idleness at the Kittie Burton 
& Ulysses group, a large producer of gold ore in 1936. 

McDevatt district.—The Tendoy Copper Queen Mining Co. con- 
tinued to operate the Copper Queen mine; its production of gold, 
silver, and copper in 1937 was approximately the same as in 1936. 

Mackinaw d3strict.—Virtually the entire output of the Mackinaw 
district in 1937 was placer gold; the K. G. W. claim was the chief 
producer. 

Mineral Hill district.—The decrease of more than 1,000 ounces in 
gold output of the Mineral Hill district in 1937 was due chiefly to - 
the closing in July 1936 of the 100-ton flotation plant of Gold Hill 
Mines, Inc. The mine was operated by a lessee in 1937, and several 
lots of high-grade gold ore were shipped to a smelter. 

Pratt and Sandy Creeks district.—The entire output of the Pratt 
and Sandy Creeks district in 1937 was gold ore concentrated by 
flotation from the Goldstone mine on Pratt Creek and the Gem mine 
on Sandy Creek; the Goldstone mine was by far the larger producer. 

Texas district.—The total value of metals produced in the Texas 
district in 1937 was more than double that in 1936 owing to an in- 
crease in shipments of lead-silver ore from the Silver Moon and Latest 
Out mines near Gilmore; the Latest Out mine was the larger producer. 

Yellow Jacket district.—Most of the output of the Yellow Jacket 
district in 1937 was gold ore from the Bryan mine near Forney. 
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OWYHEE COUNTY 


Carson district (Silver City, De Lamar).—The chief metal produced 
in the Carson district in 1937 was placer gold recovered by two dredges 
near De Lamar. The bucket dredge of Jordan Creek Placers was 
again the largest producer of gold in the county. Considerable placer 
gold was also recovered by the new Bodinson dragline dredge and 
floating washing plant placed on Jordan Creek early in 1937 by De 
Lamar Placers. The only lode output in the district, worth men- 
tioning, was gold ore from the Ida Bell mine concentrated by flotation. 

Snake River district—Production of placer gold from the Snake 
River district at Grand View was maintained in 1937 as a result of the 
operation of a new dragline dredge by the Triangle Construction Co. 


POWER COUNTY 


The entire metal output of Power County in 1937 was placer gold 
and silver recovered from gravel along Snake River. The production 
of gold increased greatly in 1937 owing to the operation of a new 
dragline dredge at Bonanza Bar by El Oro Placers, Inc. 


SHOSHONE COUNTY 
COEUR D'ALENE REGION 


Mine production of gold, silver, copper, lead, and zinc in the Coeur d’ Alene region, 
Shoshone County, 1936-37, and total, 1884—1937, in terms of recovered metals 


Lode | Plac- ; : 
Year minas [ers Ore Gold Silver | Copper Lead Zinc 


—ar a A | —— A | > | —— | ——rc —cs 


Short Fine Fine 
tons ounces ounces Pounds | Pounds Pounds 


1936...........___. aal 71[,454,987| 2,454] 13, 740, 22212, 629, 511|173, 267, 391|88, 620, 840|$23, 370, 963 
Ty 49|  38|1,731,801| 3, 659| 18, 457, 720|3, 888, 157|193, 010, 644/94, 140, 000| 32, 382, 311 
Total, 1884-1937. |.......|......| (8) | 362, 1111324, 741,087] 2 47, 658| 2 4, 783, 878| 2 604, 962/832, 216, 789 


1 Figures not available. 
2 Short tons. 


Profits from mines operated by companies in the Coeur d'Alene 
region in 1937 were the highest in the history of the region, and more 
silver and zinc were produced than in any year since mining began in 
1884. In 1937 mines in the region produced 94 percent of the total 
silver output of the State, 87 percent of the copper, 93 percent of the 
lead, and 87 percent of the zinc. About 61 percent of the total ore 
and old tailings produced in the region in 1937 was zinc-lead ore and 
old tailings, 20 percent was lead ore, and 19 percent was silver ore. 

Beaver district.—The production of silver, lead, and zinc in the 
Beaver district increased substantially in 1937 over 1936 owing to the 
reopening of the Interstate-Callahan mine, idle since September 20, 
1923, by the Callahan Zinc-Lead Co.; about 17,000 tons of zinc-lead 
ore were treated in the Galena flotation plant. Nearly 20,000 tons of 
old tailings containing chiefly zinc and lead were shipped by lessees to 
custom flotation plants from Interstate-Callahan dumps. Most of 
the remainder of the district lode output was zinc-lead ore hand-sorted 
by lessees from mine dumps of the Interstate-Callahan and Amazon- 
Manhattan properties; the ore was treated in the Golconda and 
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Hercules custom mills. Considerable placer gold was produced in the 
district in 1937 from dragline operations at the Potosi claim. 

Coeur d' Alene district.—Nearly all the output of the Coeur d'Alene 
district in 1937 was placer gold recovered by drift mining and sluicing 
at Si get Gulch Placers and Beehive Bar. | 

e districl.—The Jack Waite mine continued in 1937 to be the 
E ode producer in the Eagle district. The property lies in both 
Shoshone County, Idaho, and Sanders County, Mont.; the output of 
zinc-lead ore from the section in Shoshone County i in 1937 was the 
same as in 1936 (about 4,000 tons). 

Evolution district.—The total value of the metal production in the 
Evolution district increased to $10,531,052 in 1937 as a result of the 
large gain in output of silver ore from the Sunshine and Polaris mines. 
The capacity of the flotation mill at the Sunshine property was in- 
creased to 1,100 tons of ore a day, and 255,800 tons were treated in 
1937; the concentrates contained 12,152,000 ounces of silver, and also 
gold, copper, and lead. The property continued to be the largest 
producer of silver in the United States. The Polaris Mining Co. com- 
pleted the construction of its 200-ton flotation plant in May and by 
the end of the year had milled 32,932 tons of silver ore; the property 
became a large producer of silver. 

Hunter district (Mullan).—The production of silver and lead in the 
Hunter district was considerably greater in 1937 than in 1936 owing 
chiefly to the large increase in output of zinc-lead-silver ore from the 
Morning mine. This mine was, as usual, the largest producer of zinc 
in the State; it ranked fourth in silver and second in lead. A total of 
350,609 tons of ore was treated in the 1 ,200-ton flotation concentrator. 
Much less zinc-lead ore (87,610 tons) was treated from the Star mine 
in 1937 than in 1936 as no ore was treated until the completion in 
July of the new 800-ton flotation concentrator. The production of 
silver, lead, and zinc from the Golconda mine increased considerably 
owing to the treatment of several thousand tons of zinc-lead ore and 
old tailings. The production of silver and lead from the Gold Hunter 
mine increased as a result of the gain in output of lead-silver ore; 
about 57,000 tons of ore were treated in a 500-ton flotation mill. The 
250-ton flotation plant owned by Golconda Lead Mines was used 
primarily as a custom mill for the treatment of old tailings. 

Lelande district (Burke, Mace, Frisco).—There were large increases 
in the number of producers i in the Lelande district in 1937 over 1936 
and in the production of silver, lead, and zinc. The Hecla mine was 
by far the most important producer i in the district; its output of lead- 
silver ore increased to 250,630 tons. Most of the ore was treated in 
a 750-ton concentration mill owned by the Hecla Mining Co. and 
equipped with flotation cells and jigs. The next most important 
producer was the Sherman mine, idle since March 1930; about 21,000 
tons of lead-silver ore were milled in the Hercules custom plant. The 
Hull Leasing Co. continued to operate the Frisco mine; several thou- 
sand tons of ore containing chiefly zinc were treated in a 100-ton 
flotation plant owned by the company. Nearly all the remainder of 
the district output was old tailings (22,366 tons), containing chiefly 
zinc, shipped from Canyon Creek to the Golconda and Hercules 
custom mills. 

Placer Center district.—The increase in total value of metal pro- 
duction in the Placer Center district from $25,752 in 1936 to $442,205 
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in 1937 was due to the reopening of several old mines, chief of which 
was the Tamarack. This property was operated continuously in 
1937 by the Tamarack & Custer Consolidated Mining Co., and about 
22,000 tons of zinc-lead ore were treated in the Hercules custom mill. 
The Dayrock group was reopened in February by the Dayrock Min- 
ing Co.; 6,283 tons of lead-silver ore were milled in the Hercules 
custom mill, and 130 tons of high-grade lead ore were shipped to a 
smelter. 'The remainder of the district output was lead ore (con- 
centrated) from the Galena mine and old tailings containing chiefly 
zinc from various dumps. 

Summit district (Murray).—Most of the metal output of the Sum- 
mit district in 1937 was gold recovered from ore from the Golden 
Chest mine treated by concentration and placer gold recovered by 
numerous operators working Coeur d’Alene Placer ground. 

Yreka district (Kellogg)—The total value of metal production in 
the Yreka district increased to $8,489,185 in 1937 owing to large 
increases in output of zinc-lead-silver ore and lead-silver ore from the 
Bunker Hill property and of silver ore from the Crescent mine, as 
well as to the increased output of zinc-lead ore from the Page and 
Blackhawk mines. The Bunker Hill property was, as usual, the most 
important producer in the district; 1t was the largest producer of lead 
in the State and ranked second in zinc and third in silver. The 
property was worked continuously, and 388,588 tons of ore were 
treated by concentration in two mills (1,100-ton and 500-ton). 
Lessees operated the upper levels of the mine and treated about 9,000 
tons of lead ore by flotation in their 200-ton mill. The Page mine 
was the next most important producer in the district; 72,628 tons of 
zinc-lead ore were treated in the 300-ton flotation plant of the Federal 
Mining & Smelting Co. The Crescent mine and 120-ton mill were 
operated continuously by the Bunker Hill & Sullivan Mining & Con- 
centrating Co.; 27,651 tons of silver ore were concentrated by flotation, 
2,884 tons of high-grade silver ore were shipped to a smelter, and the 
production of silver increased to more than 900,000 ounces. The 
Sidney mine was operated throughout the year, but production of 
zinc-lead ore was discontinued in November owing to the decline in 
metal prices; the output of ore was much less than in 1936. Most of 
the remainder of the district output in 1937 was zinc-lead ore from the 
Blackhawk mine, waste dump ore (silver) from the Sierra Nevada 
property, and silver ore from the Caledonia mine. 


VALLEY COUNTY 


Pistol Creek district—The production of metals in the Pistol Creek 
district was greater in 1937 than in 1936 owing to the increase in 
shipments of lead ore rich in gold and silver from the Lucky Boy mine 
mer] Landmark. The Cougar group continued to produce high-grade 

old ore. 
i Thunder Mountain  district.— The chief output of the Thunder 
Mountain district in 1937 was gold ore from the Sunnyside mine treated 
by amalgamation and concentration; much more gold was produced 
than in 1936. 

Yellow Pine district.—The large decrease in production of gold in 
the Yellow Pine district 1n 1937 resulted from the decline in output of 

78560—38— — 22 
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ore from the Meadow Creek property of the Yellow Pine Co. The 
company operated 1ts 200-ton flotation concentrator continuously on 
ore containing chiefly gold and antimony. 


WASHINGTON COUNTY 


The entire output of Washington County in 1937 was silver ore 
containing lead and copper from the Silver Still property near Mineral; 
the Silver Still Mining Co. continued to ship first-class silver ore to a 
smelter in Utah. 
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The total value of the output of gold, silver, copper, lead, and zinc 
in Montana in 1937 increased $16,228,834 (38 percent) compared with 
1936. The value of the copper output increased $14,819,680, and 
there were small gains in the output of both gold and silver. The 
quantity of lead and zinc produced decreased considerably compared 
with 1936, but the value of each was slightly greater owing to higher 
average prices. Copper operations at Butte were on a normal basis 
for the first 9 months of 1937 but were curtailed considerably at the 
end of the year. Mining of zinc-lead ore at Butte was far below 
capacity because of the continued shortage of electric power which 
prevented capacity operations at the electrolytic zinc reduction plants. 
'The output of gold from lode mines increased, but that of gold from 
placers decreased slightly. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1935-37 


Year Gold ! Silver ? Copper ? Lead 3 Zinc? 


ounce ounce Per pound | Per pound | Per pound 
IUIS. A cav Lua dieu busana dees $25. 56 $0. 350 $0. 064 $0. 037 $0. 042 
|o EPIO ma musu uya 34. 95 1.6464- 080 . 037 . 043 
onc PT s 35. 00 71875 083 040 044 
Eeer 35. 00 7745 092 046 050 
A A IS AN 35. 00 7735 121 059 065 


1 1933-34: Yearly average weighted Government prices; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+ 
($20.671835) per fine ounce. 

? 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935- 
37: Yearly average weighted Treasury buying price for newly mined silver. 

Teu LER weighted price of all grades of primary metal sold by producers. 


329 


330 MINERALS YEARBOOK, 1938 


Mine production of gold, silver, copper, lead, and zinc in Montana, 1933-37, and 
total, 1862-1937, in terms of recovered metals 


"u de Gold (lode and"placer) | Silver (lode and placer) 
Ore (short 
Year tons AAA 

Lode | Placer Fine ounces| Value Fine ounces| Value 
1933 A A e iet 426 276 862, 486 57,822. 20 | $1, 477, 935 2, 660, 700 $931, 245 
10945 A EE 583 654 1, 066, 952 97, 445. 95 3, 405, 736 4, 006, 468 2, 590, 040 
1935 o cto incite, canine 681 551 2, 412, 113 | 151,088. 03 , 288, 081 9, 322, 951 6, 700,871 
10360. tous deir 570 284 | 3,853,116 | 180, 209. 20 | 6,307, 322 | 11,600, 563 8, 984, 636 
LV EE 615 406 | 4,898,009 | 202, 252.00 | 7,078,820 | 11, 812, 093 9, 136, 654 
1862-1937 1_____ A ------. (2) 15,693,955.20|333, 741, 637 1672, 963, 402 | 493, 289, 644 

Copper Lead Zinc 
A ra use m AAA AAA Total 
Year value 
Pounds Value Pounds Value Pounds Value 

1933........... 65, 476, 375 $4, 190, 488 | 13, 163, 432 $487, 047 41, 448, 905 | $1, 740, 854 $8, 827, 569 
1934... 63, 265, 000 5, 061, 200 | 20, 010, 000 740,370 | 61,442,256 | 2,642,017 | 14, 439, 363 
1935___________ 154, 957, 470 12,861,470 | 31, 177, 525 1, 247, 101 | 109, 561, 477 4, 820, 705 30, 918, 228 
1936. .......... 219, 088, 000 20, 156,096 | 38, 118, 000 | 1,753,428 | 99,434,000 | 4,971,700 | 42,178, 182 
1937. .........- 289, 056, 000 34,975,776 | 35,914,000 | 2,118,926 | 78,336,000 | 5,091,840 | 58,402,016 


p +++. h OE 


— rr war i A | com ee 


1862-1937 1... 3 5, 607, 990 |1, 663, 636, 836 3 557,065 | 59,366, 288 | 3 1, 542,727 |234, 590, 848 |2,784,625,253 


1 Output for years prior to 1904 compiled by Chas. W. Henderson, supervising engineer, field offices, 
Denver, Colo. From 1904 (when first satisfactory annual canvass of mine production was made) to 1937, 
inclusive, the output was as follows: Gold, 4,485,158.88 ounces, valued at $102,035,239; silver, 377,082,299 
ounces, $258,811,299; copper, 3,930,780 short tons, $1,218,696,821; lead, 350,017 short tons, $42,637,974; zinc, 
1,542,727 short tons, $234,590,848; total value, $1,856,772,181. 

2 Figures not available. 

3 Short tons. 


Gold and silver produced at placer mines in Montana, 1933-37, in fine ounces, in 
terms of recovered metals 


Sluicing Dry-land dredges ! Floating dredges Total 
Year ee ii ee —— == 
Gold Silver Gold Silver Gold Silver Gold Silver 

IER, stees 4, 022. 86 500 1, 546. 49 275 3, 135. 73 448 8, 705. 08 1, 223 
1934........-.. 5, 607. 71 686 4,877.79 889 15, 058. 39 1, 562 25, 543. 89 3, 137 
1935............ 4, 586. 48 647 9, 031. 88 1,554 | 12,680.87 1,294 | 20,299.23 3, 495 
1936. .......--- 2, 803. 02 338 18, 312. 43 3, 393 19, 300. 35 1, 923 40, 415. 80 5, 654 
103752. 2, 989. 00 369 | 1 : 


9, 844. 00 4,249 | 17,564.00 1,797 | 36, 397. 00 6, 415 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 


Gold.—The output of gold in Montana increased 12 percent over 
that in 1936; the entire gain was from lode mines, as the output of 
gold at placer mines decreased more than 4,000 ounces. Gold pro- 
duction from Silver Bow County (chiefly the Butte district) increased 
5,338 ounces in 1937, owing chiefly to the gain in the output of copper 
ore (gold produced from zinc-lead ore from Butte decreased) by the 
Anaconda Copper Mining Co. which was again the largest producer 
of gold in Montana. Gold production from Phillips County increased 
8,043 ounces as a result of the larger output of gold ore from the Ruby 
Gulch mine at Zortman, the second largest gold producer in Montana 
in 1937. The output of gold from Jefferson County increased 4,958 
ounces because operations were begun at the large dry-land dredge on 
Clancey Creek by Humphreys Gold Corporation. Substantial in- 
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creases in gold output were also reported in Park, Beaverhead, Broad- 
water, and Granite Counties, but gold production from Madison 
County declined 5,010 ounces owing to the suspension of operations 
in June at the dragline plant at Virginia City. The output of gold 
ore increased 96,870 tons in 1937 and comprised 396,018 tons of ore 
treated at gold and silver mills (chiefly in Phillips, Lewis and Clark, 
Park, Beaverhead, and Deer Lodge Counties), 193,640 tons treated 
at concentration mills (chiefly in Lewis and Clark, Madison, and 
Broadwater Counties), and 54,938 tons shipped for smelting. 
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FIGURE 1.—Value of mine production of gold, silver, pper; lead, and zinc and total value in Montana, 
1870-193 


Suver.—The output of silver rose slightly in Montana in 1937; the 
substantial gain in silver produced from copper ore was almost com- 
pletely offset by a decided decrease in silver produced from zinc-lead 
ore. As usual, most of the silver came from operations of the Ana- 
conda Copper Mining Co. at Butte. Copper ore ylelded 56 percent 


of the silver in 1937, zinc-lead ore 21 percent, and silver ore 17 percent. 
Production of silver ore increased 14 percent in 1937; the total output 
of silver ore comprised 165,483 tons treated by concentration (chiefly 
at mills in Jefferson, Granite, and Cascade Counties) and 80,842 tons 
shipped for smelting (chiefly from mines in Granite, Flathead, and 
Beaverhead Counties). 
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Copper.—The output of recoverable copper in Montana in 1937 
increased 32 percent over that in 1936 and was only slightly less than 
the output of 297,725,973 pounds in 1929. Copper ore is by far the 
most important mineral produced in Montana, and the gain in the 
value of the metals recovered from copper ore in 1937 constituted 
virtually the entire increase in the value of the metal-mine output of 
the State. The Anaconda Copper Mining Co. operated its copper 
mines at Butte at a normal rate during the first 9 months of 1937, but 
production declined considerably during the last quarter; milling oper- 
ations on old sand tailings at Anaconda were continued in 1937, and 
considerable copper was also recovered from mine-water precipitates. 

Lead and zinc.—The output of both lead and zinc decreased con- 
siderably in Montana in 1937 as the Anaconda Copper Mining Co. 
was forced to suspend production of zinc-lead ores at its Butte mines 
owing to the continued shortage of electric power which prevented 
normal operations of the electrolytic zinc reduction plants. Zinc 
recovered at the slag-fuming plant at East Helena increased. Most 
of the zinc-lead ore came from the Orphan Girl and Emma mines at 
Butte; other important producers were the Trout and Silver Prince 
mines &t Philipsburg, the Comet mine near Basin, and the Jack 
Waite mine in Sanders County. 
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Gold and silver produced at lode mines in Montana, 1936-87, by counties, in terms of 


recovered metals 


Ore sold or : 
County treated Gold Silver 
1936 Short tons Fine ounces Fine ounces 
Ed MAA Ee 24, 989 3, 714.8 1, 827 
Broad watr E 46, 341 6, 622. 80 39, 814 
DEE EE EE E 
Onsead8. tee dee eL E 64, 856 440. 80 139, 858 
Deer Lodi S Z uD sa totes seeds senate 23, 748 4, 384. 20 3, 552 
E A A A ee e peu ebur 4, 953 711.40 5, 277 
E AA IS ees 17, 383 2. 00 484, 989 
ECU AA A O E PEA tot ee C d 
Granite A A 189, 429 14, 090. 6 1, 513, 725 
JO Mero casacas 147, 189 13, 862. 60 619, 357 
Judith. DAS EEN 15 . 60 377 
Lewis and Clark..--.22:. 22 022 4 a pere E pesos Ere sr 271, 317 28, 868. 60 158, 102 
A EE EE LE eae case 8, 945 2,379.00 4,191 
EN A A hee EAN 76, 658 23, 247.2 93, 747 
AA AO 6 24. 80 9 
Mineral. o tunu SS a saab 50 7.40 1, 437 
NAAA Bah) whe ene a A 814 377. 40 3, 867 
lk dE E O usa Ya 48, 187 6, 308, 20 47, 552 
PHIDS AA A sss Seer d em u 86, 611 14, 588. 00 33, 490 
Powell 221:.:.2360 9:022 620c ge ee uA 6, 790 3, 716. 00 113, 051 
Ravalll--- o a diia c usas 5, 150 1, 309. 20 , 860 
Ai AA A A I ude es 33, 386 79. 27,725 
Silver BOW A A acc ne pe id 2, 796, 273 15, 058. 80 7, 990, 102 
3, 853, 116 139, 793. 40 11, 594, 909 
1937 
Beaverhaad o ull op u cs aaa 41, 855 8, 821. 00 144, 150 
BrondwBlop AAA ien wed ae 40, 754 7, 474. 00 30, 817 
Cascade oo ——— et dae 44, 618 984. 00 239, 660 
Deer A hee EE 33, 455 5, 102. 00 48, 256 
OPPS cok Sec E «avus da UL A 16, 913 1, 927. 00 7,170 
Einthead.s uoc le a eee oe ke A 21, 430 2. 00 550, 128 
Granito A ees A base ua a Se gea 193, 031 16, 032. 00 1, 608, 627 
JOHGISON RE odds 159, 335 11, 660. 00 591, 947 
Judith Basil u tn hee ne ote teow bus. CS 482 35. 00 5,8 
Lewis and © lark sec. ce eee osas 286, 486 22, 946. 00 137, 192 
(Ehe e secs sib a 8, 752 2, 373. 00 3, 
EI EE 89, 871 28, 057. 00 107, 139 
hi1 0: 12d MAA EE 51. 00 106 
Mineral: eege tege Edit 2, 165 92. 00 506 
Missoula ua aue aca oral usd 2, 366 730. 00 14, 287 
Park AAA AA LA ee DS 65, 929 12, 596. 00 27, 047 
PHN AA AA A imc S UP DE 144, 209 22, 635. 00 71, 064 
Powell. 6. e CE SC d out de 7, 840 3, 189. 00 58, 457 
Rüvall:.. ee ees ne ee Ml iba 5, 318 499. 00 45, 691 
Sanders... voe cual duc au MEM aie 47, 170 172. 00 39, 713 
Js AAA se Edd ERES RE 3, 684, 972 20, 457. 00 8, 071, 510 
Sweet Grass.__._.... RE wes 99 21.00 55 
d NEE WM 62 
4, 898, 009 165, 855. 00 11, 805, 678 
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Gold and silver produced at placer mines in Montana, 1936-37, by counties in fine 
ounces, in terms of recovered metals 


County 


1936 


Beaverhead............ 
Broadwater........... 


Sanders............... 


1937 


Beaverhead........... 
Broadwater........... 


Jefferson 


Madison. ............. 
Meagher.............- 


Sanders. .............. 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 


Floating dredges 


Gold 


Silver 


— r | P e | — n 
— | ——— | — | — Yt —— € —— —Ó 


Sluicing 
Gold Silver 
78.60 4 
86. 60 18 
7.60 
6.20 4 
22. 60 
3.80 
117.60 1 
80. 66 18 
7.00 
267.81 48 
159. 40 1 
151. 49 23 
88. 40 14 
471. 60 22 
149. 40 9 
313. 00 40 
6.40 
591. 86 72 
33. 20 
35. 60 5 
124. 20 22 
2, 803. 02 338 
33. 00 
94. 00 9 
3.00 
12. 00 
157.00 13 
147.00 72 
665. 00 105 
193. 00 13 
56. 00 6 
42. 00 3 
478.00 22 
169. 00 9 
413. 00 53 
2.00 
420. 00 46 
13. 00 
24. 00 9 
64. 00 
4.00 |........ 
2, 989. 00 369 


15, 844. 00 


Dry-land dredges 1 
Gold Silver 
75.80 5 
3,035. 14 891 
674. 72 72 

12, 406. 71 2, 194 
335. 35 

1, 784. 26 196 


4, 249 


17, 564. 00 


1, 923 


1, 797 


Total 

Gold (Silver 
78. 60 4 
86. 60 18 
7.60 |.......- 
82. 00 9 
22. 60 9 
3.80 |........ 
117. 60 13 
3, a 80 909 
13, 923. 40 1, 384 
159. 40 13 
12, 737. 40 2, 244 
424. 20 49 
471. 60 22 
149. 40 9 
313. 00 40 
6.40 |.......- 
8, 516. 40 900 
33. 20 4 
95. 60 5 
124. 20 22 
40, 415. 80 5, 654 
33. 00 |.......- 
94. 00 9 
3. 00 |......-. 
12. 00 |........ 
157. 00 13 
10, 276. 00 3, 541 
12,859.00 | 1,320 
193. 13 
2, 918. 00 552 
177. 00 22 
994. 00 40 
169. 00 9 
413. 00 53 
2.00 |_.._ ` ` `. 
7, 471. 00 790 
13.00 |........ 
24. 00 9 
64. 00 9 
525. 00 35 
36, 397. 00 6, 415 
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MINING INDUSTRY 


The continued gain in the output of gold in Montana was chiefly 
tlie result of large capital expenditures in the construction of cyanida- 
tion mills; the new mills at the Ruby Gulch mine in Phillips County 
and the Ermont mine in Beaverhead County (both completed late in 
1936) operated at capacity throughout 1937. Gold production from 
placers decreased slightly. "The output of copper at Butte was stimu- 
lated by the higher average price, but production declined in the last 
quarter of the year. Despite the higher price the output of zinc con- 
tinued to decline because of the shortage of electric power at the Great 
Falls reduction plant. Development and exploratory work at both 
lode and placer mines continued at a rapid rate in 1937, and several 
properties were equipped with new or remodeled milling plants. 


ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore sold or treated in Montana, 1936-37, with content in terms of recovered metals 


Mines 
Source produc- Ore Gold Silver Copper Lead Zinc 
ing 
1936 Fine Fine 
Short tons} ounces ounces Pounds Pounds Pounds 
Dry and siliceous gold ore... 351| 547,726) 109, 820. 66 297, 659 219, 705 235, 384|..........- 
Dry and siliceous gold-sil- 

E A 47 35, 642| 7,362.60 330, 992 107, 650 150, MI `, 
Dry and siliceous silver ore. 98;  215,186| 3,072.56| 1,736, 085 215, 849 929, 501|..........- 
Copper ore. ...............- 14| 2, 429, 529 4,490. DÄI 5,575, 786|1 216, 840, 551 1, Sau 
Lead ore. ...............-.- 63 4, 036 507. 89, 771 16,050| 2,198,166|........... 
Zinc ore...................- 1| 293,902|..........- 14, 900| ------------ 1, 889, 761| 15, 972, 780 
Zinc-lead ore..............- 17|  527,095| 11,279.08) 3,549,716| 1,688, 195| 32, 662, 796| 83, 461, 220 

Total, lode mines. ... 3 570] 3, 853, 116} 139, 793. 40| 11, 594, 909/1219, 088, 000| 38, 118, 000| 99, 434, 000 
Total, placers.............- 2841. en 40, 415. 80 OOK AAA MS ML EPUM 
854| 3, 853, 116| 180, 209. 20| 11, 600, 56311 219, 088, 000| 38, 118, 000| 99, 434, 000 
1937 
Dry and siliceous gold ore. ` 329| 644, 596| 130, 297. 00 293, 300 255, 280 319, 461|............ 
Dry and siliceous gold-sil- 

ver Oore................--- 46 13,568| 3,597.00 196, 250 68, 781 132, 507|..-........ 
Dry and siliceous silver ore. 121|  246,325|  6,963.00| 1,978,490 176,029} 1,207,370|..........- 
Copper ore................- 23| 3, 426,395) 14,151.00] 6,644, 653/1287, 044, 422| ...--------|----------- 
Lead ore. .................- 93 13,867] 1,047.00 145, 828 ,127| 5,836,654|............ 
Zinc ore ` 2| § 125, 395 236. 00 60, 295 10,700| 2,447,000| 21, 382, 000 
Zinc-lead ore 18|  427,868|  9,564.00| 2,486,853| 1,463,661) 25, 971,008] 56, 954, 000 

Total, lode mines. ` 3 615| 4, 898, 009| 165, 855. 00| 11, 805, 678|* 289, 056, 000| 35, 914, 000| 78, 336, 000 
Total, placers..............| 400|.........- 36, 397. 00 6 41522; EE ANO | nsi eis 
1, 021| 4, 898, 009| 202, 252. 00| 11, 812, 093|* 289, 056, 000| 35, 914, 000} 78, 336, 000 


1 Includes 9,585,188 pounds of copper recovered from precipitates. 


3 Current slag fumed. 


3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 


4 Includes 9,614,024 pounds of copper recovered from precipitates. 
5 Includes 120,895 tons of current slag fumed. 
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METALLURGIC INDUSTRY 


Details of the metallurgic treatment of ores produced in Montana 
in 1936-37 are given in the tables that follow. The bulk of the 
material was, as usual, copper ore treated by flotation concentration 
at Anaconda. The quantity of zinc-lead ores treated by flotation 
decreased, but that of gold ore treated at cyanidation plants increased 
considerably. 


Mine production of metals in Montana, 1936-37, by methods of recovery, in terms of 
recovered metals 


Method of recovery Maora Gold Silver Copper Lead Zine 
1936 
Short tons| Fine ounces | Fine ounces | Pounds Pounds Pounds 
Ore amalgamated............... 89, 529 » 703. 01 000 A AS IA 
Ore cyanided................... 219, 476 | 38, 731. 02 1153119: P "ret PNE 
Concentrates smelted........... 566, 327 | 47,205.64 | 9,424,134 |205, 084, 240 | 33, 319, 042 | 83, 461, 220 
Copper precipitates smelted - ... 6,629 |............ MER ; 085, 188 ¿sac oo lado 
Ore smelted....................- 180,362 | 45,153.73 | 2,038,707 | 4,418,572 | 2,909,197 |............ 
Slag fumed- .................... ,902 I.e cee oud 14, 900 |...........- 1,889, 761 | 15, 972, 780 
AMA AAA astuce 40, 415, 80 :004 A A tae senda. cras 
stu fere 180, 209. 20 | 11, 600, 563 |219, 088, 000 | 38, 118, 000 | 99, 434, 000 
— I | 21 A Eech Eege o iii: 
1937 
Ore amalgamated..............- 85,039 | 12,955.00 2, 082 A A ebur tes 
Ore cyanided. .................. 310, 979 | 50,582.00 117,056. | occi A A 
Concentrates smelted. .......... 655, 378 | 50,024.00 | 9,647,795 |274, 458,075 | 27,231, 506 | 57,676,000 
Copper precipitates smelted. ... ¿A ERES 9,014,024 EA A 
Ore smelted....................- 213,536 | 52,294.00 | 2,016,574 | 4,983,901 | 6,326,494 |...........- 
Slag fumed- .................... 120, 895 |............ 20,071 |... sere 2,356,000 | 20, 660, 000 
A Satake WEE 36, 397. 00 Ú 415. AAA cc ES ess 


RS 202, 252. 00 | 11, 812, 093 |289, 056, 000 | 35,914, 000 | 78, 336, 000 
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Mine production of metals from gold and silver mills (with or without concentration 
equipment) in Montana, 1936-37, by counties, in terms of recovered metals 


Beaverhead 
Broadwater 
Deer Lodge 


Jefferso 


Lewis and Clark 


County 


1936 


1937 


we em ee c» em a op em em m e 


I cse E 


- ep wm op om P em X vm em o oc cm om e 


Silver 


Con- 
cen- 
trates 


Gold 


Silver 


Copper 


Recovered in bullion | Concentrates smelted and recovered metal 


— A NS | EE ms | —... | .—— — s | ee 


Fine 


Fine 
ounces 


Fine 
ounces 


Pounds 


255. 90 


3, 411 
16, 099 


— —— AA AnS A 


o PP | —————— | —]ÓM | ————————— | NS PP — el 
———— U U | —— U... L. U... — || m—— — —— |. —— MM | ————————— ———— | — | ne | L—————— M— ——— 


PND Ama N 
BRESSSS SS 
2323223 3223 3 E 2 E E 


0000 NNN 


o. e 


NE Tm 


B 


ken 
05950 


em ep e a em em o | <. ep o em = e 


ms emp zm — — - am — | e en op Sl e e ep es ep — gp ep e | e @ = e ep ep ep ep ] e e e em em om o = 


zm — — — = em = o ] omma 


49. 00 
2, 024. 00 


em — — em om e zg em — = o oe ep an o ge | ex e ean ee gem 


mm ep em op em ep en = | en ep em op <“ zm em ep 


— — — ap < gn ep =< | — e A — = om ep en = we = | — < — < — < em o op sn | e =< < gx en e e ss |] en ep ep es < ap em em 


LN ap < ep wm = | — = o em < wn wn on sm on [| x 


SE o € E IE  ———Ó——— | ——— IUI— P: EE 


396, 018 


120, 638 
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Mine production of metals from concentrating mills in Montana, 1936-37, by counties, 


County 


1936 


1937 


Beaverhead......... 
Broadwater........- 


Ore 
treated 


50 
32, 168 


4, 167, 560 


in terms of recovered metals 


6,171 


653, 919 


Concentrates smelted and recovered metal 


Gold Silver Copper 
Fine Fine 
ounces ounces Pounds 
2, 800. 315 7,381 
403. 70 131, 777 1, 090 
2, 220.51 | 1, 138, 035 297, 501 
7, 739. 551, 437 302, 706 
9, 340. 30, 741 5, 119 
6, 026. 7,034 31, 023 
264. 1, 520 
24. 2,161 1,511 
59. 00 21, 
12, 208.30 | 7, 516, 244 204, 363, 238 
41, 087. 44 | 9,400, 766 |205, 036, 906 
A AA sa 371 790 
4, 829. 00 2, 233 2, 197 
975. 00 226, 703 1, 654 
1, 437.00 | 1,018, 299 199, 054 
6, 565. 00 535, 756 278, 419 
5. 00 1, 141 1, 
7, 254. 00 32, 194 8,316 
AAN 320 
*6, 167. 8, 238 35, 746 
1, 830. 2, 670 113, 201 
236. 00. 39, 624 10, 700 
84. 00 0, 7 4 
17,009.00 | 7,736,656 |273, 750, 776 
46,391. 00 | 9,634, 934 |274, 457, 499 


Pounds 


3, 977, 621 


A m Q » ur Qu IEC] 


Pounds 


K | eters ff ee | eee | PP A L 


—_ | ees | eee “rs foo | eee || oe ere 


27, 206, 506 


57, 676, 000 


Gross metal content of concentrates produced from ore mined in Montana, 1936-37, 


Class of concentrates 


Dry gold.............- 
Dry gold-silver....... 
Dry silver. 
Copper..............- 
Le 


Dry gold.............- 
Dry gold-silver....... 
Dry silver...........- 
Copper. .............- 
zx 


by classes of concentrates 


Concen- 


trates 


Silver 


Copper 


Gross metal content 


Ee | q AoO/:)]4/&Á | E c liii LL D3U'5 _ ______ RR rc Ä REED aaa 


3, 979, 328 
92, 732, 626 
1, 739, 350 


¡E RP o... II e. a 


— T Í eee eed 
—.sse* Ñ car | oscrÑrwasmcsttas 


Lm A ——— a! 


5 un 813 


A IE AMINO Casin 
ee o E 


64, 085, 833 


— a | eS A ED |) A | AAA LTRS | AAA AA 


655, 378 


9, 647, 795 


28, 734, 876 


68, 834, 160 
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Mine production of metals from Montana concentrates shipped to smelters, 1936-37, 
an terms of recovered metals 


BY COUNTIES 


La cuim o a | eee || ee 


9.00 


323 

131, 777 

1, 138, 057 
551, 935 


3, 332, 920 


n'en sd 


q ett d 
XX 


113, 201 
10, 700 


54, 706 
273,750, 776 


7, 335, 793 


——c 
— P | ——— r | —ÁsÍrwtaarss Fe 


——nrs | — wr a warna -—— ar || ——Ñr 


9, 647, 795 


274, 458, 075 


BY CLASSES OF CONCENTRATES 


25, 117. 70 
6 


27, 231, 506 


57, 676, 000 


E | ——rK s | ma a | Eo €PmE _E0_ OOOO EEC END 


Concen- 
trates 
1936 
Beaverhead..................- 3 
Broadwater................... 2, 965 
Cascade. ...................-. 840 
ale mene E 15, 646 
Jefferson.....................- 19, 125 
Lewis and Clark.------------- 6, 421 
Lincoln....................-.- 
Madison.....................- 3, 145 
Missoula....................- 10 
Parks a pt art o ncn 1, 652 
Powell.............-..-......- 324 
Raval coca sd sir ala 30 
Sanders....................... i 
Silver Bow..................- 511, 226 
566, 327 
1937 
Beaverhead................... 31 
Broadwater..................- 9, 455 
Cascade  . asilos 1, 393 
OGranite -.------------------ , 968 
Jefferson.....................- 18, 108 
Judith Basin................. 116 
Lewis and Clark.............. 5, 748 
Lincoln....................... 103 
Madison...................... 2, 901 
Mineral...................-..- 15 
Park 5. 22 A 2, 818 
Raval EE 874 
Handers. ---------------- 6, 171 
Silver Bow................-.- 597, 677 
655, 378 
1936 
Dry gold AAA 14, 893 
Dry gold-silver............... 1, 037 
Dry silver.............. — 602 
ein EE 410, 879 
PA A A 24, 952 
ZO se AN 85, 718 
Iron (from zinc-lead ore). ...... 27, 646 
566, 327 
937 
DEY Old. 2:22:24 13, 588 
Dry gold-silver............... 21 
Dry siver................-... 2, 532 
rob A uentis 533, 730 
wur PEE 20, 976 
A A ae ate 9, 238 
on (from zinc-lead ore)...... 25, 293 


47, 205. 64 


22, 364. 00 
00 


205, 084, 240 


43, 161 
8 


16, 323 

272, 903, 258 
669, 914 
593, 807 
231, 604 


33, 319, 042 


85, 931 
586 
202, 106 


: 8 
3, 491, 198 
07 


| EE | — q r | cara j saras 


655, 378 


50, 024. 00 


9, 647, 795 


274, 458, 075 


27, 231, 506 


57, 676, 000 
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Gross metal content of Montana crude ore shipped to smelters, 1936-37, by classes of ore 


Gross metal content 


Class of ore Quantity r u ur 
Gold Silver Copper Lead 

1936 Shorttons Fine ounces | Fine ounces Pounds Pounas 
Dry and siliceous gold... 50, 065 35, 760. 61 133, 025 129, 114 179, 575 
Dry and siliceous gold-silver..... 21, 642 6, 688. 40 297,916 46, 011 115, 233 
Dry and siliceous silver.......... 61, 438 1, 615. 46 1, 237, 021 118, 946 460, 623 
Copper-------------------------- 43, 261 594. 62 281,316 4, 266, 631 1, 989 
A 3, 956 494. 64 89, 429 19, 284 2, 289, 936 
- 180, 362 45, 153. 73 2, 038, 707 4, 579, 986 3, 047, 356 
1 3 PP PP | PP III; Eee 
Dry and siliceous gold... ........ 54, 938 42, 336. 00 141, 382 103, 223 224, 260 
Dry and siliceous gold-silver..... 13, 173 3, 542. 00 194, 097 71, 825 187, 476 
Dry and siliceous silver.......... 80, 842 4, 531. 00 1, 301, 833 143, 452 149, 981 
A u ¿2 2. 2 T l TS l up. 50,716 838. 00 143, 434 4, 816, 032 |.............- 
Lead eae ae a 13, 867 1, 047. 00 145, 828 , 898 6, 081, 830 
213, 536 52, 294. 00 2,016, 574 5, 185, 430 6, 593, 547 


Mine production of metals from Montana crude ore shipped to smelters, 1936-37, 
in terms of recovered metals 


BY COUNTIES 
Ore Gold Silver Copper Lead 
1936 Short tons Fine ounces | Fine ounces Pounds Pounds 
Beaverhead...................... 19, 536 2, 527. 21 ; 90, 424 166, 978 
Brondenter. .---------------0- 5, 122 2, 391. 60 34, 819 2, 271 171, 457 
Cascade...........---.---------- 7 37.10 : 95 15, 524 
Deer Lodge...................... 1, 379 1, 124. 38 3, 099 8, 478 2, 783 
A O NO 114. 44 5, 147 ; 9 
KElnaíhead......... oe caen 17, 383 2. 00 A dl eis Sa ROI EE 
Er ARA o O AAA IEA usus eee es 4, 413 
Granite. 2.25565 UU suE 34, 122 7,353. 54 375, 521 55, 874 15, 125 
Jefferson-.----.------------------- 9, 4, 628. 28 67, 209 25, 101 270, 033 
Judith Basin. ................... 5 . 60 dil [sor uti. fec , 000 
Lewis and Clark................. 8, 052 4, 283. 40 30, 485 4, 083 387, 604 
A IN 5 . 20 257 337 19, 826 
Madison........................- 16, 867 13, 309. 84 70, 074 4, 580 153, 837 
Meagher........................- 24. 80 RP uem d ed Germ 
Dobis. u REDIERE uba 40 3. 20 1, 437 522 8, 348 
Missoula. ....................... 714 359. 20 3, 732 23, 913 565 
Park 22-52 A A RA 669 29. 84 45, 073 3 178, 480 
Philllpg8. 22: uuu 2292222 e ds 565 1704.04 | | 4,64 |....... AA 
IL E a E E, 087 3, 438. 56 111, 529 5, 010 90, 523 
Hüvalll... 2 lenem emo 4, 965 1, 255. 00 20, 699 105,152 A 
ene A ihv eee 1, 218 20. 00 6, ,4 1, 414, 462 
Silver Bow.....................- 54, 210 2, 545. 00 473, 805 4, 059, 237 |.............- 
180, 362 45, 153. 73 2, 038, 707 4, 418, 572 2, 909, 197 
—— 
1937 

Beaverhead_  .. 11, 067 949. 00 142, 651 70, 210 502, 486 
Broadwater-....._ 3, 2, 408. 00 28, 539 2, 803 248 
A 9. 00 12, 957 346 43, 471 
Deer Lodge...................... 4, 834 896. 00 47,748 19,000 |..........-..- 

rr EE 232. 00 , 768 1, 000 
Flathead.. i eoo e re as 21, 430 2. 00 550,128 [z ou 2 ¿2 1, 615, 000 
Granito EE 52, 995 9,797.00 590, 166 120, 946 169, 998 
Jefferson...........---..----.---- 10, 048 4, 367. 00 55, 872 41, 556 207, 537 
Judith Basin. ..................- 352 30. 00 4, 731 3, 460 , 000 
Lewis and Clark................. 6, 656 3, 607. 00 , 583 5, 684 53, 359 

LMC ca de 352 115. 00 1, 322 14, 420 
Madison....... ciencias 22, 733 17, 854. 00 86, 567 21, 883 535, 898 
AI AAA 51. 00 106 1, 000 , 000 
Mineral .---------------------- 135 33. 00 500 2, 000 29, 000 
Missoula___._.. chord nue 2, 366 730. 00 14, 287 106, 000 |.............- 
BER A A LE UAE 1, 551 706. 00 23, 736 44, 799 184, 000 
T'hilllpS222 2 o8 oon S s 1, 000 4, 402. 00 15 755: AAA i z uz esas sce 
ij oeste a 7,800 3, 171. 00 53, 443 2, 000 111, 000 
Ravalll nico uso SZ 803 240. 00 6, 067 34, 300 1, 000 
Sanders.......................... 2, 480 88. 00 8, 984 99, 294 2, 322, 207 
Silver Ho -0na 62, 340 2, 586. 00 334, 757 4, 392, 200 |.......- ....- 
Sweet Grass...................-. 99 21. 00 $00 EE irren E 
dit) A uei oer mes L E 62 1000 |... rosse 


213, 536 52, 294. 00 2, 016, 574 4, 983, 901 6, 326, 494 
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Gross metal content of Montana crude ore shipped to smelters, 1936-37, by classes of 
ore —Continued. 


BY CLASSES OF ORE 


Ore Gold Silver Copper Lead 
1936 
Short tons Fine ounces | Fine ounces Pounds Pounds 

Dry and siliceous gold. .......... 50, 065 35, 760. 61 133, 025 124, 228 171, 584 
Dry and siliceous gold-silver..... 21, 642 6, 688. 40 297, 916 44, 256 110, 117 
Dry and siliceous silver.......... 61, 438 1, 615. 46 1, 237, 021 114, 414 439, 290 
o EE 43, 261 594. 62 281, 316 4, 119, 710 1, 880 
LT NNNM IS 3, 956 404. 64 80, 429 15, 964 2, 186, 317 
180, 362 45, 153. 73 2, 038, 707 4, 418, 572 2, 909, 197 

1937 
Dry and siliceous gold........... 54, 938 42, 336. 00 141, 382 98, 463 214, 430 
Dry and siliceous gold-silver..... 13, 173 3, 542. 00 194, 097 68, 778 131, 921 
Dry and siliceous silver... 80, 842 4, 531. 00 1, 391, 833 139, 197 143, 489 
A 50, 716 838. 00 143, 434 4, 640, 341 |.............- 
LGA sut A 13, 867 1, 047. 00 145, 828 , 127 5, 836, 654 
213, 536 52, 294. 00 2,916, 574 4, 983, 901 6, 326, 494 


18560—38—— —23 


MINERALS YEARBOOK, 1938 


344 


CA EN 7777 601 “TI LIZ 
OM ‘SIE ÓN 289 ‘8 601 
go ÓN 089 ‘eZ 822 ‘z 
718 '4€ Pont E 086 “Ey QI8 “T 
¿70 '901 OFT ‘Sz9 708 ‘E89 969 ‘ST 
0€9 ‘F6 EE 
931 '140 082 '202 6 | 028'20P'€ | FLT ‘O0E 
¡TA O [vvvv&0- 978 '89 609 
IN ÓN 981 
gg ee como a 094 '9 
$99 ‘08 Jp Vol. 5 290 ‘£8 
8€0 '9c8 “I OFF ‘F19‘8 | OeT'roo'c | LIZ 'TOC 
609 ët Ir" 028 “T (äi 
ore'tege In 399 ‘T 609 
A TAS a aaa aaa 
ZOT “2 MM POE AO £99 ‘g 
OOP GL. ` (Ae dl mede 
Sept "001 — [777777777 EBL % 720 ‘8 
ore'eeT Io: 9ce ‘BIZ 981 ‘T 
00419 .— [7777777 9€6 ‘82 6:8. 
ose ‘zer rr €84 ‘OF 929 A 
68% — dvvvv49- 6€2 “IS Soit 
SS 77777 7 "7 |° "7" "=c" 99 
O69 ‘CET — [777v vd gor '£9 
1 SE $26 ‘OT 
II [ IN 928 ‘26 280 ‘CI 
eeg'ey — [|vvvvvv-qFeeEe 686, 
pyster Io"? POS 6€2 J 
A Sa was SFE ‘89 379 T 
spunod epunoq spunod 
en[eA 
1830], OI Dot 1əddoo 


16 VT" 
4) 777777 
89T Ir" 
yg | UU UU 
€63 ‘OTR T |777 
STA > er o 
f$ |^ —— 
686 ‘F8h | 7 
TeL v 
+6 g 
Ce, ‘Z H 
808 681. — |^7777777 
397 ‘9 eI 
WSIS II" 
g 0 — [7707077 
EEN q 
erecto | 
eg? | 7 UU 
Jam — [00007 
g AS 
300 ‘T y 
eogUT VT 
$20Un0 Sud | $22umo 
9u1T 
1830.L, 130814 
JOATIS 


090 ‘T 08 ‘228 ‘T 
198 '9 09 ‘Ze “€ 
80€ ‘2 08 499 “T 
SII ‘FZ Ch 
049 ‘ct 03 ‘$92 
el 0C '€89 “Ç 
090 ‘TZ9 OF 120 ‘2 
212 08 ¿€ 
CTI 0C '99» ‘F 
SOP 'T 00 ‘002 
PES ‘28 0C ‘OFT 
£62 '9IP'I | 08206 8 
GOL ‘F 00 '8e4 “€ 
147) 00 '001 ‘T 
686 ‘FSP 00 € 
134% 09 '88 

68 0% 799 
224% 08 92e ‘F 
898 eet 08 ‘OFF 
6er '9 08 '66€ “T 
pec TE 00 ‘OFZ “€ 
€c9 ‘IT 09 ‘989 ‘T 
829 OF ‘PLE 
6F6 “ç 00 '6» 
Och 00 zz 
LOI ‘TT 0% TE 
992 ‘ST 0C '99 
866 Ka? 
769 ‘LT 00 $40 “e 


9DO'I 1830L 


199814 


PIoD 


08 480 “T 
00% 


Ea negor A 
RE UJOUYNTA 


EE J9pmog 


I p pee c Jopmog 


EEN UISBIDOJAT q3J0 

Zélie FE: 
e UA0198109D 
:A£3unogy 93DOT joe 
-guegjuojN :443unoo 9D8S0S8O 


$0 iii, Jexoeq 
:AJUNO) 109 8MPBOJZ 
Geen Zen puodrA 


:A1unoo peeq1eAeoq 


0861 


qO]2}S}P pue Dono 


Su} 
-onpoJd seul yy 


Spaut p2.1900294, fo suo] UL ‘81914481P PUD satzunod ñq '/2—9g6] “vDuDzuo y] us 2018 puo “poa, '4oddoo “19028 ‘9106 fo uorponpord aut yr 


SLOI4ALSIAd ANV SILLNAOD AH MIATA 


345 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN MONTANA 


ZBIT ‘ELI ‘SP 


68} ‘691 
698 ‘26 
GES ‘OT 
$20 '8 


OIL o 
gel TI 


OOT ‘9T 
082 ‘IT 


' IGP ‘661 


¿69 “S61 


CIT ‘18 
¿TO TI 


888 '96€ 
SOT ‘268 
vas ‘FI 
CEE “yg 
250 “€Z 
922 ‘TFT 
130 “182 
C88 ‘SSS 


PIP “68 


ep em e vn DE a "UD «P d e 


978 ‘$ 


*3[Q8) JO puo 48 93011900] 998 


— —— r | ns | HÓ € — MÀ —aa | tan | mas 


000 “pe? ‘66 | 000 ‘STI S€ | 000*880 *6IZ| £99 ‘009 ‘IT | 799 “g 


606 'F69 “IT 


0% o “08I 


08 ‘STF ‘OF 


OF "262 “GET 


9TI “eos “€ 


LG “6% 
89 
GEL ‘S26 “L 


LOT ‘98 
006 “FI 


EIE e 
€9 
gee “G26 “Y 


ELE 
eed 


BERR 9 RRSRSSE 
SRS 3 


e 
AQ 


03 Sg 


09 "290 “El 
08 Gé 


08 '921 “q 


00 “361 ‘Z 
0c '09T 


09 ‘ZF '6 


OF PO ‘8 
08 "29€ ‘9 


DCK. 
006 
96€ ‘FGL Z 


19710 
IA TH 
fe. ee 9 m St 
[£A JUNG Jo oyng 
:&3unoo Mog J9A[IS 


g [vM DUO AA MON 
len 19919 3081301 


T dcl o es uSprioqg 


0E te SIMON 
:Á1Un0O UOSIPBIN 
Qc Weve AA 9)JUBAJÁS 


g D |^" "777777* [9A 815) DRÉI 
or | 77 (09308 A) [UU 
A dC UR ES 19AIH TIMOSs} W 
Op .' Aree ness 9[[IASA18]A 


E. up qomo Aid 
:&3yunoo JIB[O PUB smo 


MINERALS YEARBOOK, 1938 


346 


PIE op 
092 “921 


yes “GZ 


69€ ‘OZ 
006 ‘ZOT 
GRO: 
802 ‘pOT 
83h “98 
LIP POS 
L9 “206 


469 “691 
023 “ST 


091 'ST 


mm em = = em a em o ap on en e | o 


ee | eee | eee | —  — ————— | K | ———————————— | eee eee | ee | Cee A a. 


9po'T 


GEI “I 


SFr “€ 
TF8 "Got $8 


er TTT 
SIE ‘FI 
86% ‘T 

283 “088 “T 
092 “F 


aut 
[890.L 


19984 


J9ATIS 


990% 
122% 


292 ‘BEF 


00 98€ '8T ¡00033 'IT | OO 981 “Z 
00 `?66 ‘F LK 00 °996 ‘F 
O 00 ‘Iz 
00028 utr 00 029 . 
000p, C. [rer rrr 00 SFL Z 
00886 |— [777777070777 00 ‘£86 
00:99 ° [77777777777 00 'eeg 
0%9 Ir 00 ‘ZS 
00'0S0 ‘OI | 00'090 ‘OT 
00 PLE ‘9 00 "041 00 PO ‘9 
00 PPB' 170000000007 00 `PF8 “F 
0089 Ju 00 '89 
DREES, [eee 00 “ZT 
00 "g0€ q [| caco" *“- 00 '£0€ “ç 
00 ‘408 “€ 00 "EST 00 '199 “€ 
00'egL'T | 77777777 00 'e84 “I 
O teaser 007% 
00'cPL Io 00 sI 
00 "202 “I 00 ‘ZI 00 °S69 “I 
00:660'9 | 7========"" 00 '660 ‘S 
0*%@ | UU U UU 00 `*86 
00 ‘FFF T 00 Fé 00 ‘068 ‘T 
00696 'p | 77070000" "7 00 '696 ‘F 
00'816 lr" 00 '816 
00 “242 00 ‘OF 00 "207 
000 | U UU U UU 00 `F 
OOIT |— [77777007 00 ‘IT 
DE JEE 00 ‘9T 
KA) 00 ‘02 ku: 
08% |” UU UU 00 $28 '8 
899UND 3Ut,J | 899UN0 AULT | $32U nO IUA 
[830], Iooe[q 9po'T 
Diop 


03€ ‘S4 


TIZ ‘IZ 
GIZ I 


19984 | Opor 


SUI 


-onpoid Sot DN 


Me od E suo H 
DEE ymp Ad 
:AJUNO0) NJIVO PUB s[MoT 
RAE Jox1eg 
:Áqunog urseg ay por 
AR “HIBA PUB[POOM 
E ae Bora A 
`" 3991IO ssupidg WIB A 


wu LIE RS 19818180 


AS uosiopuoH 
PONES UISBg puoq 3014 
POR AA 49910 JUN A 
Vp cR 9YU8 IO IST 
Mp E ic RE Jep[noq 


KEE AN NE UQASOH 


DE Eri saupidg uLI98 A 

7777--77UIS9990]X UIION 
: Ayuno) sn310 T 

GLA Sarre: exe] JOATIS 

nac R UMOJ93109f) 
:AÁyunoo) e3poT 10 
“BUBUO Y :A1Uuno;?) 9D89sSSO 


e 1998 HE 
:AÁJUNO) JojeApto1q 

A ODE A puodrA 

EE jugeAIq 


----.------- "Sur A enq 


L€6I 


mue pue Ájunog 


penumuo?)—s]0jou pa42a0994 fo suo] ur “81012.4910 puo SIYUNOI fiq *1g—9g6I '0wvjuopy us oui2 pun *ppo] 4addoo “sapos “pzob fo uowonpoud oui 


N MONTANA 347 


C IN 


N 


GOLD, SILVER, COPPER, LEAD, AND ZIN 


'000'c$ ueq Seat 3€ penj[eA uorjonpoJd 8 ZUIABY S30119SIp Sopnjou] r 


910 ‘ZOF “89 


LIP ‘OL 
TZS “ST 
yop ‘L 

016 ‘O£ 


EET “987 “Sh 


$66 ‘FI 
189 “689 


002 ‘60T 
CGS ‘SET 
c9 “67 
226 ‘OEZ 
082 ‘ST 


+06 “128 


619 ‘sce 
6ST et 
798 “ç 


632 ‘FZ 
ITS “02 


199 “SE 


eze ‘ST 
L¥P ‘TES 
99F ‘02 
192 ‘26 
GOE “¿ç 
DN 
SHS '8LZ 
6LF “poz 
PLP ‘GH 


708“ . 
SPP ‘SL 
yor ‘6 
099 “¿ 


GEO Je 
£68 ‘26F ‘T 
£68 ‘eZ 
SIS ‘S9 
60 “Tp 
DOE “OTI 
126 ‘ZI 


000 '9ee “82 | 000 ‘PT6 ‘SE 

000 ‘0z TIZ ‘66 Ser "op 
EE dg 000"T 
000 ‘990 ‘FF | 000 ‘09S “TT | 000 ‘ZSZ ‘283 
is QER AS GB 08€ '96 

000 'p93 ‘IT | 668'p29'6 | ISC ¿Q 

000 ‘ZZZ 000 “6 000 ‘SF 
AA EA 000 “88 000 ‘T 

— S. 68 OCDE QU! 
EE LOF ‘ZZ 000 ‘T 
d 00081 000 ‘8ST — 
ROLE A 8c9 “98 
565 EE E SES 

ze em pm mm em mm mm e ep ep wm e 000 ‘F = — mp em em o wm mm mm e e 
EE 000 ‘6T 000 ‘T 
cro 000 ‘zz 000 ‘T 

dx cce bes -777777-7*| 000% 
mese em 000 ‘Sz 62S “T 
a £69 “66€ 127 ‘9 

TE diis Jop “p FIS 
DEE 000 ‘T 000 “8£ 
seen 000 ‘22 989 ‘Z 

000 “pe 000 ‘ZF 000 ‘FT 
paa ===- 06€ ‘OT 606 
AO 000 “ST 16 

Sie ee rats ORG. «ae PERSE Ss 
tea de 199 q69 

000 “099 ‘0g | 000 99€ E eR 
dE 000 ‘g COP ‘Z 
00078 — | DIE — | 0008 _ 
d 0006 |. OF _ 


000 ‘990 '683| £60 “IS “IT 


619 ‘FI 


FR 


STF 9 [849 ‘S08 “TT 


00 "289 ‘ZZ 


00 “¿Té OT 
00 '9£9 ‘z 
00 LOT 


00 SOS “203 | 00 "26€ og 


00 ‘STZ 


007% 
00 "821 


00 “¿91 


00 CCS ‘SOT | 600 ‘868 °F 
00 '€99 892 “F 
UY 629 ----| 7 
00 ‘se 819 
00 ‘298 evo 'c 
00 ‘299 '6eT | 122189“ 
00 ‘62 869 
00 'P8 98€ ‘OF 
00 ‘ELF £62 “q 
00 SLL" C86 ‘9 
00 ‘09 GI 
00 “ET D 
00 ‘OZ 069 
00 989 ‘ZZ | 603 ‘FFT 
00 *e0'0T | cce Ké 
00 '969 Z 970 ‘ZT 


00 ‘26 
00 "924 


00 Pé 


00 "TOP 
00 “608 “€ 
00 "919 
00 Op ‘Z 
00 '££9 
00 '661 
00 'TS6 ‘9 
00 '966 “9 
00 °20¢ '9 
00 Dé 

00 “S60 ‘Z 
00 T£ 

00 'CTC 


00 "337 “2 


a | e e e o e a we eww em zm zm mx mp wm gg vm 


GLE “I 
L9€ 


që 


278 
02€ ‘ST 
oss 
ZIP ‘8 
906 
PRO “T 
PES “el 
Tec ‘OF 
$96 ‘Z 


SIE 


90F 


6 


y 


9 
I 


ç 


e19 iis sus)uo]Ns 1870,L 
Ll Cd ab 1 S)9H3SID 19010 
I "733ME prop :4JUNOO POOL 
A AAA "== 9SOIT9 TAL 
O eege pus[u3!H 


ER “AIBA 3rurummg Jo 91100 
:ÁqunoQ MOG J9A[IS 


á IM AUTE 1991) SIBA9H 


I J| a E 9138 
:&1unoo sJepusg 
I ">> MOLINO :AJUNOO TI[BABA 
E, KONSUM MN MON [[9207 
ç `` ` qomp U0I3U01US8 M 
A aia -"""I99ouold 
DV ""[ITH 19331N 
:AJUNO0) [[o40q 
(^ Utt 2 O: 
OT :43unoj sdrud 
I 77777777777 108009918 


o PHO MON 


--------]-------- 40010 JULIU 


:&1uno?) X1eq 


I 
gd ---7--779UIO[O/) 
:&3unoo B]NOSSIA 

poo deeMMMMeeR -77^7^X9017) 
See :-Aqunog TBI9UTA 

O --- HOLDER M 

A ----------- ANO BJUIBITA 

H eae 9A8 A ISDLL 

4 wo------------ 1838 IOATIS 

DEE "usepHeug 

gp dom -ISo H 


oe do re “"SILION 
:AÁ JUNO) UOSTPBJAL 

Zs AE eS --"A£OLL 

s AR 7--7ejIUuSA[ÁG 


MEME. PADO SGAM ÁqqrI 

A i sss 1 ES J9UIQBO 
:43un GC u[oour] 

"A WHK 

Lee ee ee 

8S" — eee “I9ABIH UIBIDS 

Of 777 (0q3n8 A) foro 


ln JOATY HTDOSSTTA 


GE. Leer e[[IASÁJ9 W 


348 MINERALS YEARBOOK, 1938 


In the following review by counties and mining districts, only the 
more important operations are mentioned. Many small producing 
mines and districts whose output is included in the foregoing tables are 
omitted. 

BEAVERHEAD COUNTY 


The 100-ton cyanidation plant at the Ermont mine, which was 
placed in operation in November 1936, operated all of 1937 and treated 
30,250 tons of ore. As a result, the output of gold from the Argenta 
district increased markedly. Other ever in the Argenta district 
in 1937 included the Argenta «€ Gladstone, Goldfinch, Goldsmith, 
Ground Hog, Hillside, Iron Mountain, Jack, May Day, Midnight, 
Pay Day, Shafter, Tuscarora, Ferdinand, Summit, Paradise, Skyline, 
Storm, and Sylvia properties. 

The output from mines in the Bannack district in 1937 comprised 
gold ore from the Hendricks and Golden Leaf properties treated by 
cyanidation and ore shipped for smelting from the Garnet, Gold Bug, 
and Gold Coin mines. 

. Silver ore was shipped for smelting in 1937 from the Blue Wing, Del 
Monte, Huron, and Ingersoll properties in the Blue Wing district. 

Lessees continued to ship lead material (dump ore and slag) from 
the Hecla mine in the Bryant district at an increased rate in 1937. 

The output of silver from the Vipond district decreased sharply in 
1937, as shipments from the Lone Pine & Argyle Silver property de- 
clined to about 4,600 tons. The remainder of the output from the 
Vipond district in 1937 comprised silver ore of smelting grade from the 
Faithful, Gray Jockey, Monte Cristo, Silver Queen, S. W. A. C., and 
North Star mines and gold ore from the New Anaconda mine. 


BROADWATER COUNTY 


Most of the output of the Backer district in 1937 was gold ore from 
the Superior (Slim Jim) and Anna May mines. 

The Custer mine near Winston was the chief producer in the Beaver 
district in 1937 ; a 60-ton flotation plant was erected during the year, 
and nearly 8,800 tons of gold ore were milled. Other producers in 1937 
included the Big & Little Chief, Duffy, East Pacific, Edna, Sullivan, 
and Stray Horse properties. 

There was a marked rise in 1937 in gold concentrates produced 
at the 100-ton flotation mill at the Keating mine operated by the 
C-G Gold Corporation. The remainder of the output from the Cedar 
Plains district 1n 1937 was ore of smelting grade, chiefly from the Ohio 
Keating, North Home, Joe Dandy, and Spar mines; other producers 
included the Barnato, Bonanza, Donald Dee, Gopher, Harding, Grub- 
Stake, Hunter, Iron Age, Kahoka, Laura Mae, Quartzsite, Santa 
Anita, Silver Hill, Spangler, and Surprise mines. 

Most of the production of the Park district in 1937 was gold ore . 
shipped for ge, v ani chiefly from the Marietta mine; other shippers 
of gold ore included the Blacksmith, Diamond Hill, Important, Jaw- 
bone, Queen Bee, St. Louis, West Park, Justice, Blue Grouse, and 
Golden Hope mines. Gold ore from the Blacksmith, Etta, Little 
Giant, and Speculator mines was treated by amalgamation, and lead 
ore was shipped for smelting from the Crosscut, Golden Fanny, Iron 
Mask, W. A. Clark, and Park (New Era) mines. 
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CASCADE COUNTY 


Most of the output of the Montana district in 1937 was silver ore 
treated by flotation at the Big Seven, Florence, Hartley, and Silver 
Belt properties; the remainder was ore shipped for smelting from the 
Benton, Cowboy, Fitzpatrick, London, Minute Man, Ruth Mary, 
Silver Belt, Star, and Galt mines. 


DEER LODGE COUNTY 


Most of the output of the Georgetown district in 1937 was gold 
ore from the Holdfast group operated by Thomas H. Sheridan; the 
60-ton cyanidation plant was run regularly during 1937, and more 
than 14,000 tons of ore were milled. The Gold Coin Mines Co. con- 
tinued operations in 1937; about 3,700 tons of gold ore from the Gold 
Coin mine were treated by amalgamation, and the company also 
treated about 10,000 tons of old tailings by cyanidation. The remain- 
der of the district production was ore shipped for smelting from the 
Isabella (Bob Evans), Cameron, Montana, and Southern Cross mines. 

Silver ore was shipped for smelting from the Silver Heart and Silver 
Reef mines in the Silver Lake district in 1937. 


FERGUS COUNTY 


The North Moccasin Mines Syndicate continued regular operations 
at the Barnes King mine in 1937; additions were made to the 70-ton 
cyanidation plant, and 16,406 tons of ore were milled. 

The entire output of the Warm Springs district in 1937 was crude 
ore — for smelting from the Argentite, Bay Horse, Globe, Horse 
Shoe, Maginnis, Silver Bell, Silver Queen, Vulcan, Silver Reef, and 
Star mines. 

FLATHEAD COUNTY 


The Anaconda Copper Mining Co. continued to run the Flathead 
mine in the Hog Heaven district; production in 1937 comprised 17,388 
tons of silver ore shipped to Anaconda and 3,680 tons of lead ore 
shipped to East Helena for smelting. The remainder of the district 
output in 1937 was silver ore shipped for smelting from the Eudora, 
Bertha G, Black Jack, and Grant mines. 


GRANITE COUNTY 


'The Gold King Mining Co. shipped 2,658 tons of gold ore from the 
Gold King mine to Anaconda for smelting in 1937; other producers in 
the Boulder district included the Blue Bird, Brooklyn, Gold Reef, 
Princeton, Sunday, Tussle, and Kanawha mines. 

Production in 1937 from mines in the First Chance or Garnet 
district was &bout the same as that in 1936. "The entire output in 
1937 was siliceous ore shipped for smelting, chiefly from the Mitchell- 
Mussigbrod group operated by various lessees. Other producers in 
1937 included the Austin, Forest, Gold Center, Grant & Hartford, 
Green Hill, Homestake, Lynx, Nancy Hanks, Shamrock, Sierra, Sun- 
rise, Tiger, Triangle, Spokane, and Dewey properties. Most of the 
placer output came from the Louise and Cave Hill properties. 
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The Trout Mining Division of American Machine & Metals, Inc., 
was the most important producer in the Flint Creek (Philipsburg) 
district in 1937; the company shipped more than 47,000 tons of zinc- 
lead ore from the Trout mine to the custom plant at Anaconda for 
milling, treated more than 12,000 tons of zinc-lead ore in the mill at 
Philipsburg, and shipped nearly 6,300 tons of silver ore for smelting. 
The Philipsburg Mining Co. continued regular operations at the 
Granite-Bimetallic property in 1937; silver ore was treated in the 
flotation mill, and the concentrates, together with more than 21,000 
tons of silver ore and old tailings, were shipped for smelting. The 
Contact Mines Corporation produced nearly 7,300 tons of zinc-lead 
ore and nearly 5,500 tons of silver ore at the Silver Prince mine in 
1937. The Two Percent mine was operated by lessees who shipped 
2,226 tons of zinc-lead ore for milling and 10,110 tons of silver ore for 
smelting. Silver ore was also shipped for smelting from the Young 
America mine. 

Gold ore was shipped for smelting from the Miller and Frog Pond 
mines in the Frog Pond Basin district in 1937. 

There was a marked drop in the output from the Henderson district 
in 1937 due to the closing of the mill at the Black Pine mine late in 
1936; ore was shipped for smelting from the Black Pine, New Deal, 
and Sunrise mines in 1937. 

The Hidden Lake Venture, Inc., continued to run the Hidden Lake 
mine in the Red Lion district; more than 21,000 tons of gold ore were 
treated in the cyanidation mill in 1937, about the same quantity as in 
1936. Gold ore was shipped for smelting from the Olympic mine in 
1937. 

JEFFERSON COUNTY 


The Basin Montana Tunnel Co. operated the Comet & Gray Eagle 
property in the Cataract district at a normal rate in 1937; more than 
65,000 tons of zinc-lead ore were treated in the flotation mill, and 
5,500 feet of development were reported. The Morning Glory Mines, 
Inc., treated several thousand tons of silver ore from the Morning 
Glory mine by flotation and shipped rich silver concentrates for 
smelting. Basin Goldfields, Ltd., shipped 556 tons of gold ore from 
the Boulder mine for smelting. The remainder of the output of the 
Cataract district in 1937 was crude ore shipped for smelting from 
several properties, including the Buckeye & Boston, Bullion, Crystal, 
Deer Creek, Eva May, Josephine, Rose, Vera, and Vindicator mines; 
most of the placer production came from the Park & Anderson and 
Nancy & Winter properties. 

Humphreys Gold Corporation dismantled the large portable 
screening and washing plant, dragline excavators, etc., at a placer 
property in Colorado and reassembled the equipment on Clancey 
Creek, a short distance from Clancey, Mont. Additional dragline 
equipment was transferred from the company operation near Vir- 
ginia City, Mont., and placer operations were started in April 1937. 
The company handled 1,433,445 cubic yards of gravel from April 1 
to November 27, 1937, and produced 5,551 ounces of gold and 2,118 
ounces of silver. Winston Bros. Co. operated the dragline plant on 
Prickly Pear Creek, 1 mile north of Clancey from March 10 to Decem- 
ber 31, 1937, handling 623,648 cubic yards of gravel; gold production 
was considerably greater than that in 1936. Most of the remainder 
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of the placer output from the Clancey (Montana City) district in 
1937 came from the Dutton and Cutler properties. 

The Alta property in the Colorado district was operated by lessees 
who treated 4,450 tons of old tailings in a small flotation plant and 
shipped lead concentrates and crude lead ore for smelting. The 
Mount Washington mine was operated a short time by the North 
Range Mining Co.; zinc-lead ore was treated by flotation. The 
remainder of the output of the Colorado district in 1937 was crude 
ore shipped for smelting from various properties, including the 
Ariadne, Arogon, Blizzard, Blue Bird, Gregory, Lohrer, and Minah 
mines. 

The Elkhorn Metals, Inc., continued operations at the flotation 
plant, treating old tailings from the Elkhorn property in 1937; nearly 
1,900 tons of silver-lead concentrates were shipped for smelting. 
Other producers in the Elkhorn district in 1937 included the C & D, 
Golden Curry, and Wild Cat mines. 

The Newburgh Mining & Milling Co. continued to operate the 
Fleming mine in 1937; gold ore was treated in the flotation plant, and 
nearly 1,000 tons of gold concentrates were shipped for smelting. 
The remainder of the output of the Warm Springs Creek district in 
1937 was gold ore shipped for smelting from the Willard and Mammoth 
mines. 

The entire production from the Whitehall district in 1937 was crude 
ore shipped for smelting. The bulk of the output was gold ore from 
the Golden Sunlight mine; other producers were the Apex & Leah, 
Gold Star, Hoosier Boy, Lone Eagle, Mary Lucille, Sunny Corner, 
Pay Day, Saddle Horse, Lucky Hit, Surprise, and Nevada mines. 

Nearly all the output from the Woodland Park district in 1987 was 
gold ore from the Callahan mine operated by the Golden Age Mining 
Co. Alittle lead ore was shipped from the Bull Gulch mine. 


JUDITH BASIN COUNTY 


The Moulten mine owned by the Glendennin Mining Co. was oper- 
ated by lessees who shipped 130 tons of zinc-lead ore to Midvale, 
Utah, for milling and 304 tons of lead ore to East Helena for smelting. 
A test lot of lead ore was shipped from the Magnolia mine, also near 
Hughesville in the Barker district. 


LEWIS AND CLARK COUNTY 


The Golden Messenger mine at York (Dry Gulch district) was run 
10 months in 1937, and 35,033 tons of gold ore were treated in the 
125-ton cyanidation plant. Gold ore was shipped for smelting from 
the Federal Gold property near York. 

The Montana Consolidated Mines Corporation operated the Spring 
Hill mine near Helena the entire year and treated 89,652 tons of gold 
ore in the 300-ton flotation plant; 5,200 tons of gold concentrates were 
sent to East Helena for smelting. 'The remainder of the production 
from lode mines in the Helena district in 1937 was ore shipped for 
smelting from the Burlington, Dutro, Ellen, Gainor, May Be So, 
San Juan, Star, and Mc Rea mines. Porter Bros. Corporation oper- 
ated the 4,500-cubic yard floating dredge a short distance north of 
Helena throughout the year; about 1,800,000 cubic yards of gravel 
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were dredged, but the output of gold was slightly less than that in 
1936. The remainder of the placer output of the Helena district in 
1937 came from small-scale operators on Last Chance Gulch and its 
tributaries. 

Placer production from the Lincoln district increased considerably 
in 1937. Most of the output came from the Stonewall placer operated 
by the Stonewall Gold Mining Co.; other producers included the 
Bloom & Old Billy Williams, Harvey, and November placers. 

The Drumlummon property of the St. Louis Drumlummon Mines, 
Inc., at Marysville was operated in 1937 by various lessees who shipped 
2,110 tons of gold ore for smelting. Other producers in the Marys- 
ville district were the Albion, Bald Butte, Cruse, Big Ox, Empire, 
Excelsior, North Star, Penobscot, Piegan-Gloster, Shannon, Tousley, 
Prise, China, and Eureka properties. 

Most of the placer output of the Missouri River district in 1937 
came from the Loraine and Hauser Lake properties; other producers 
included the Golden Ring, Esterly, and Ox Bow placers. 

The Montana Lead property at Rimini was operated in 1937 by 
Montana Lead, Inc., and several lessees; several hundred tons of 
zinc-lead ore were produced (of which part was sent to Midvale, Utah, 
for milling and the remainder was treated at a mill near Helena) and 
nearly 500 tons of siliceous gold-silver ore were shipped for smelting. 
The Callahan Zinc-Lead Co. operated the Little Lily group under 
lease from General Mines, Inc., and treated about 2,000 tons of silver 
ore from the dump in a flotation plant. Other producers in the Rimini 
district in 1937 were the Aurora, Congo, Garfield, Kelley, Johnny Tun- 
nel, Peerless Jennie, Little Jimmy, and May Lilly properties. 

All production from the Scratch Gravel district in 1937 was crude 
ore shipped for smelting; most of it was gold ore from the Franklin 
mine. Other producers in 1937 included the Golden Queen, Lexing- 
ton, Enakops, Silver Coin, and Umatilla properties. 

The Anaconda Copper Mining Co. continued in 1937 to run the 
slag-fuming plant at East Helena, re-treating all the current slag 
from the lead smelter of the American Smelting € Refining Co. The 
output of zinc fume, which was sent to Great Falls, Mont., for treat- 
ment, was considerably greater than that in 1936. 

The Standard Silver-Lead Mining Co. continued regular operations 
at the Gould mine near Wilborn (Stemple district) in 1937; more 
than 29,000 tons of material were treated in the 80-ton cyanidation 
plant, but the output of gold and silver was considerably less than 
that in 1936. Gold ore from the American Boy and Homestake & 
Grubstake mines in the Stemple district was treated by amalgamation 
in 1937, and gold ore from the Shirley Marie and Silver Bell mines 
was shipped for smelting. 


LINCOLN COUNTY 


In the Cabinet district south of Libby gold ore was treated in 1937 
by amalgamation and flotation at the Gold Hill property of the 

iking Mining Co. and at the Libby group of Liberty Gold Mines, Inc. 

Most of the placer output of the Libby district in 1937 came from 
the Nuggett property, operated by the Stone Mining Co.; other 
producers were the big Cherry Creek, Libby, Liberty, and Last 
Chance placers. 
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The Keystone Gold Mining Co. ran the Keystone mine in the 
Sylvanite district in 1937; several thousand tons of gold ore were 
treated by amalgamation and flotation. A little gold ore from the 
Black Diamond property was shipped for smelting. 

Zinc-lead ore from the Diamond Hitch mine of the Grouse Mountain 
M. & M. Co. at Troy was treated by flotation in 1937, and lead 
ore from the Lead Cliff mine was shipped for smelting. 


MADISON COUNTY 


The bulk of the 1937 output from the Norris district (which includes 
Upper and Lower Hot Springs and Norwegian) was gold ore from the 
Boaz mine shipped for smelting; the mine was operated the first part 
of the year by the Jack Pot Mining Co., and from August 1 until the 
end of the year by the Boaz Lease. Other producers in the district 
in 1937 included the Josephine, Lexington, Revenue, Emperor, Com- 
stock, Birdia, Madisonian, Galena, and Grubstake mines. The 
floating dredge on Norwegian Creek was operated from March 1 to 
June 14, 1937, by Constructors & Engineers, Inc.; 168,645 cubic 
yards of gravel were dredged. 

The Liberty Montana Mines Co. operated the Mammoth & Levi- 
athan property in the Pony district the entire year; in 1937 the com- 
pany treated 24,220 tons of gold ore in the 150-ton flotation plant and 
sent 1,686 tons of concentrates to Anaconda for smelting. The 
Montana Southern Mining Co. treated 21,272 tons of gold ore from 
the Atlantic-Pacific property in the 100-ton flotation plant and shipped 
849 tons of gold concentrates for smelting. The Boss Tweed and 
Clipper mine in the Pony district, formerly a large producer, was idle 
in 1937, but a little clean-up material was shipped for smelting. 
Most of the remainder of the output from the Pony district in 1937 
was gold ore shipped for smelting from the Arizona, Ben Harrison 
Fraction, Bozeman, Galena, Iron Chief, Keystone-Strawberry, Little 
King, Lone Wolf, Louisiana, Old Joe, White Pine, and Ned properties. 

There was a marked gain in production from mines in the Renova 
(Bone Basin) district in 1937, chiefly from the West Mayflower mine 
south of Whitehall; the mine was operated throughout the year by the 
West Mayflower Mining Co. (Anaconda Copper Mining Co.), and 
more than 13,000 tons of gold ore were shipped for smelting. Other 
producers in 1937 were the Blue Bird, Colorado, Copper Queen, 
Florence, Idaho, and Last Chance Fraction properties. 

The increase in output from the Rochester (Rabbit) district in 1937 
was due chiefly to increased shipments of lead ore from the Common- 
wealth Lead Mines Co. property, which operated all year and shipped 
nearly 800 tons of ore to Midvale, Utah, for smelting. Other pro- 
ducers in 1937 included the Colusa, Cooper, Daisy, Delilia, Gold 
Dust, Hidden Treasure, Jack Rabbit, Mammoth, Libby, and Shoe- 
maker mines. 

Most of the output of the Sheridan district in 1937 was gold ore 
shipped for smelting; the chief producers were the Homestake, Fair- 
view, and Goldsmith mines. 

The Victoria Mines, Inc., was organized March 8, 1937, and 
acquired the Broadway-Victoria group in the Silver Star district. 
The company built à new 100-ton cyanidation plant and by the end 
of the year had milled nearly 7,600 tons of gold ore. The remainder 
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of the district output in 1937 was gold ore shipped for smelting from 
the Apex, Golden Rod, Green Campbell, Hudson, and Moonlight 
mines. 

Lessees continued to ship gold ore from the B. & H. group in 1937, 
but the output was considerably less than in 1936. Other producers 
in the Tidal Wave district in 1937 included the Agitator, Carolina, 
Eleanor, Ella, High Ridge Fraction, Mountain View, Pollinger, 
Smith, and Strawn properties. 

The gold output of the Virginia City district decreased notably in 
1937; most of the decline was in gold produced from placer mines, 
but that from lode mines also decreased. The Humphreys Gold 
Corporation was the chief producer, but operation of the large dry- 
land dredge was suspended in June 1937, and much less gold was pro- 
duced than in 1936 when the plant operated the entire year; 350,449 
cubic yards of gravel were handled from February 14 to June 20, 1937. 
Most of the output from lode mines in the Virginia City district in 
1937 came from the Marietta property; more than 12,000 tons of gold 
ore were treated by amalgamation and flotation by the Marietta 
M. € M. Co., a considerable decrease from that in 1936. Other pro- 
ducing lode mines in 1937 included the Alameda, Alder Gulch, Bamboo 
Chief, East € West Mapleton, Easton-Pacific, El Fleda, High Up, 
Homestake, North Louain, Hansen, Roosevelt & Prosperity, Rose- 
bud, St. John, Silver Bell, and Winnetka mines. 

The Missouri & McKee property was the chief producer in the 
Washington district in 1937; nearly 700 tons of gold ore were treated 
by amalgamation and flotation. Other producers in 1937 included 
the Highland Lady, New Deal, Snowslide, Paymaster, and Black 
Hawk properties. 

MINERAL COUNTY 


The output of placer gold from the Cedar Creek district rose in 
1937; the Fred Byram placer was the largest producer, and other 
producers included the Horseshoe Bend, Superior, Dakota, Stock- 
holm, Montana Dredge & Engineering, and Irene Lou placers. 


MISSOULA COUNTY 


The entire output of the Coloma district in 1937 was gold ore 
shipped for smelting, chiefly from the Dandy mine; other producers 
were the Cato, Dixie, Idaho, 1. X. L., and Mammoth mines. 

Nearly 1,600 tons of copper ore were shipped for smelting from the 
Hidden Treasure mine in the Wallace district in 1937. 


PARK COUNTY 


The McLaren Gold Mines Co. operated the New Year's Gift mine 
in the New World district from June 15 to October 28, 1937; more 
than 11,000 tons of gold ore were produced. Most of it was treated 
in the 100-ton flotation plant, but nearly 1,000 tons were shipped for 
smelting. The Irma Mines, Inc., continued to operate the Irma mine 
in 1937, shipping nearly 600 tons of lead ore for smelting. 

The Jardine Mining Co. produced 53,355 tons of gold ore at the 
Jardine mine in the Sheepeater district in 1937. "The ore was treated 
by amalgamation and flotation, and more than 1,000 tons of gold 
concentrates were shipped for smelting. 
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PHILLIPS COUNTY 


The Ruby Gulch Mining Co. operated its 300-ton cyanidation plant 
at Zortman continuously in 1937 and shipped 1,000 tons of exception- 
ally rich gold ore for smelting; the company was the second largest 
gold producer in Montana in 1937. The Little Ben Mining Co. con- 
tinued to run the August property near Landusky in 1937; the cyanida- 
tion mill was operated at capacity the entire year. 


POWELL COUNTY 


The output of the Nigger Hill (Elliston) district in 1937 was crude 
ore shipped for smelting from the Big Dick, Betty Jean, Charter Oak, 
Annia R., Orphan Boy & Lilly, Hub Camp, Ontario, Moonlight, and 
Sure Thing properties. 

The Pioneer Placer Dredging Co. operated the floating dredge near 
Gold Creek all year except from January 10 to February 19, 1937. 
The company dredged 1,767,826 cubic yards of gravel in 1937 and pro- 
duced slightly more gold than in 1936. Other producers in the Pioneer 
district in 1937 included the Cold Spring, Findasha & Falls, Pioneer, 
Nellie B., Willow Creek, and Yam Hill placers. 

El Dorado Gold Placer Mines operated the dragline plant at the 
Fontana placer from May 1 to October 31, 1937. The company 
handled 148,637 cubic yards of gravel, but the output of gold was 
considerably less than that in 1936. The Cornucopia, Hattie, and 
Old Shoe placers in the Washington Gulch district were also active 
in 1937. 

Lessees operating the Bonanza mine in the Zozell (Emery) district 
in 1937 shipped 5,309 tons of gold ore for smelting; other producers in 
1937 were the Argus, Black-Eyed May, Blue-Eyed Maggie, Emery, 
Emma Darling, Hidden Hand, Swan, and Sterrett mines. 


RAVALLI COUNTY 


The Curlew mine near Hamilton was operated in 1937 under lease 
by the Hamilton Victor Reduction Co.; nearly 900 tons of zinc con- 
centrates were sent to the electrolytic zinc plant at Great Falls, and 
nearly 800 tons of gold-silver ore were shipped for smelting. 


SANDERS COUNTY 


The American Smelting & Refining Co. operated the Jack Waite 
mine in the Eagle district throughout the year. (The property extends 
over the State line into Shoshone County, Idaho, and production was 
reported from both States in 1937.) The 1937 output (from Montana) 
comprised 44,582 tons of zinc-lead ore treated in the 500-ton flotation 
plant at Duthie, Idaho, and 1,774 tons of lead ore shipped for smelting. 

Lessees operating the Dixon property (Revais Creek district) sent 
more than 600 tons of copper ore to Anaconda for smelting; copper ore 
was also shipped from the Blue Ox mine. 


SILVER BOW COUNTY 


The following table gives the output of mines in Silver Bow County, 
which includes the Butte or Summit Valley district, in 1936 and 1937 
and the total from 1882 (the first year for which detailed records are 
available) to the end of 1937. 
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Production of gold, silver, copper, lead, and zinc in Silver Bow County, Mont., 
936-37, and total, 1882-1937, in terms of recovered metals 


Mines I 
Year produe- Ore Re paige Bets don Copper Lead Zinc | Total value 


NR EA eee fl T — O G ores | KU E ee 


Short tons | Fine ounces| Fine ounces| Pounds Pounds Pounds 


1936__...- 73 | 2,796, 273 15, 183 | 7,990,124 |218, 007, 663 |21,054, 152 |69, 880, 880 | $31, 238, 996 
1937. ..... 84 | 3,684,972 20,521 | 8,071,519 |287, 757, 000 |11, 560,000 |44,066,000 | 45,326, 482 

be e RE eR SS IT PP | A e EN 
1882-1937. |... (1) 1, 854, 892 |448, 442, 169 | 25,547,645 | 2193, 107 |21, 417, 669 |2, 277, 758, 293 


1 Figures not available. 
2 Short tons. 


Butte or Summit Valley district.—The Anaconda Copper Mining 
Co. operated its copper mines at Butte at a normal rate during the 
first 9 months of 1937 but at a considerably reduced rate during the 
last quarter. The 1937 output comprised 3,068,665 tons of copper ore 
treated in the copper concentrator at Anaconda; 307,014 tons of old 
sand tailings treated by a combination of acid leaching and flotation; 
and 35,639 tons of coppr ore, 11,283 tons of pond slimes, and 6,298 
tons of mine-water precipitates smelted. The output of copper was 
32 percent more than that in 1936, and production of gold and silver 
also increased. The output of zinc-lead ore from claims owned by the 
Anaconda Copper Mining Co. at Butte decreased from 218,206 tons in 
1936 to 119,536 in 1937, as the continued shortage of electric power 
prevented the electrolytic zinc plants at Great Falls and Anaconda 
from operating at a normal rate. The Orphan Girl mine at Butte 
(the chief producer of zinc-lead ore) was closed early in the summer, 
resulting in a sharp decrease in zinc and lead output from Silver Bow 
County. The Emma mine at Butte was operated the entire year by 
the Anaconda Copper Mining Co.; the output of zinc-lead ore declined 
about 10 percent from that in 1936. Other producers of zinc-lead ore 
in Butte in 1937 were the Eveline & Twilight, Josephine, Magna Charta, 
Minnie Jane, and Wappello mines. The remainder of the output 
from the Butte district in 1937 was ore shipped for smelting from the 
Addition, Agnes-Highland, Alice, Amy Silversmith, Bluebird, Bri- 
tannia, Butte € Superior, Dixon, Eagle, Eveline & Twilight, Gold 
Flint, Homestake, Illinois, Isele, Lavena, Lindy, Magna Charta, 
Magnolia, Margaret Ann, Minnie Jane, Mint, Missoula, Pittsmont, 
Sailor's Dream, Granite Mountain, Valdemere, and other mines. 

The Butte Highlands Mining Co. rebuilt the mill at the Highlands 
mine and operated the 75-ton cyanidation plant in November and 
December. 

All the output from the Melrose district in 1937 was silver ore 
shipped for smelting from the Emma Nevada, Franklin, Gold Dust, 
Lively, Pandora, Volta, and Way Up mines. 


TOOLE COUNTY 


Virtually the entire placer output of Toole County in 1937 came 
from the Banner property, operated by the Eclipse Gulch Mining Co. 
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The outstanding feature of the Nevada mining industry in 1937 
was a copper output that exceeded in quantity that for any year in 
the State's mining history; in value, copper exceeded that for any 
year since 1029. This great increase in the value of copper produc- 
tion in 1937 was the principal factor in raising the total value of the 
gold, silver, copper, lead, and zinc to a point exceeding that for any 
year since 1918. The total value of the five metals was $34,617,056 
in 1937 compared with $29,289,993 in 1936. Gold decreased 2 per- 
cent in both quantity and value; silver decreased 4 percent in quan- 
tity and value; copper increased 6 percent in quantity and 39 percent 
in value; lead decreased 13 percent in quantity, but increased 12 
percent in value; and zinc increased 6 percent in quantity and 37 
percent in value. 

Of the total value of the five metals in 1937, copper accounted for 
52 percent, gold 29 percent, silver 11 percent, zinc 5 percent, and 
lead 3 percent. During 1937 White Pine County continued to be 
the largest contributor to the nonferrous mineral wealth of the State; 
this county ranked first in production of both copper and gold. 

All tonnage figures are short tons and “dry” weight; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1933-37 


Year Gold ! Silver 2 Copper 3 Lead ? Zinc ? 
Per fine Per fine 
ounce ounce Per pound | Per agens Per pound 
T933 ER $25. 56 . 350 $0. 064 : 
lt, —— M— ————À— — — 34. 95 4. 646+ . 080 037 . 043 
1 5 SNC pec THO V 35. 00 . 71875 083 k ` MO . 044 
10310:: lok ¿Yu A A A 35. 00 . 4745 . 092 . 046 . 050 


1937- C O s 35. 00 . 7735 . 121 . 059 . 065 


1 1933-34: Yearly average weighted Government price; 1035-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.07 4- 
($20.671835) per fine ounce. 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Yearly average weighted Treasury buying price for newly mined silver. 

: re Ar rea weighted price of all grades of primary metal sold by producers. 


1 The assistance of L. F. Janssen is acknowledged. 
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Mine production of gold, silver, copper, lead, and zinc in Nevada, 1983-37, and 
total, 1859-1937, in terms of recovered metals 


Mines producing] Ore, old | Gold (lode and placer) | Silver (lode and placer) 


L| tailings, 
Year etc. (short 
Lode | Placer tons) Fine ounces Value Fine ounces Value 


ee | ——rrsrar | cr | ee | ——— Ó——MMá——MÁá— | —  —— ———— | cee 


1933 uec AAA 422 116 1,678, 454 98, 590. 28 | $2, 519, 968 1, 148, 621 $402, 017 
1934 MERE 635 160 | 2,899,782 144, 275.17 | 5,042, 417 3, 057, 114 1, 976, 316 
LIN EE EE 706 149 4, 392, 819 188, 031. 00 6, 581, 085 4, 393, 426 3,157,775 
1936 o ee ae 661 119 | 6,584, 138 286,370.00 | 10, 022, 950 5, 068, 786 3, 925, 775 
Le ENEE SEN 682 117 | 7,565, 466 281,332.00 | 9,846, 620 4, 864, 750 3, 762, 884 
1859-1987 1_.......-....|........|...-.---| Dm 123,367, 158.00 |496, 412, 206 | 561, 028, 664 | 520, 706, 468 
Copper Lead Zinc 
Year KEE ee OLA value 
Pounds Value Pounds Value Pounds Value 
1933.------------ 28, 489, 610 | $1,823,335 | 4,606, 732 $170, 449 | 12, 774, 550 $536, 531 $5, 452, 300 
1934. ..........-- 41,611,119 | 3,328,890 | 21, 981, 874 813,329 | 27,880,790 | 1, 198,874 12, 359, 826 
rr EECH 74,266,000 | 6,164,078 | 25,352,000 | 1,014,080 | 31,072,000 | 1,367, 168 18, 284, 186 
1936__..--------- 141, 392,000 | 13, 008, 064 | 21, 424, 000 985, 504 | 26,954,000 | 1,347, 700 29, 289, 993 
1937.------------ 149, 206, 000 | 18,053, 926 | 18,694,000 | 1,102, 946 | 28,472,000 | 1,850, 680 34, 617, 056 
1859-1937 1....... 2 1, 195, 363 |361, 239, 622 3 490, 922 | 52, 432, 809 3 216,705 | 30, 196, 640 |1, 460, 987, 745 


1 Compiled by Chas. W. Henderson, supervising engineer, field offices, Denver, Colo. From 1904 (when 
first satisfactory annual canvass of mine production was made) to 1937, inclusive, the output was as follows: 
Gold, 11,540,281.51 ounces, valued at $251,928,973; silver, 272,615,815 ounces, $183,548,245; copper, 1,193,437 
SC Ms $360,592,994; lead, 253,131 short tons, $29,796,247; zinc, 216,705 short tons, $30,196,640; total value, 

9 Figures not available. 

3 Short tons. 
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FIGURE 1.—Value of mine production of gold, ER lead, and zinc,and total valuein Nevada, 
1860-1937. 


Gold.—The mine production of recoverable gold in Nevada in 1937 
failed by a small margin to reach that of 1936. The 10 leading 
operators of the State (all lode mines) produced 52 percent of the 
State total gold. Listed in order of output in 1937 they are: Nevada 
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Consolidated Copper Corporation, Consolidated Coppermines Cor- 
poration and lessees, Weepah Nevada Mining Co., Black Mammoth 
Consolidated Mining Co., Eastern Exploration Co. and lessees, 
Dayton Consolidated Mines Co., Arizona Comstock Corporation, 
The Tonopah Mining Co. of Nevada and lessees, Chiquita Mining 
Co., Ltd., and Buckhorn Mining Co. "The first two operators listed 
depended principally on copper ore; the others produced dry and 
siliceous ores. x 

Silver.—A small decline from 1936 in recoverable silver production 
in Nevada was recorded for 1937. The concentration of the major 
part of the silver production at a few mines is brought out by the 
fact that 56 percent of the State total silver output came from the 10 
leading producers. Listed in order of output in 1937 they are: The 
Tonopah Mining Co. of Nevada and lessees, Combined Metals 
Reduction Co., Treadwell Yukon Co., Ltd., Tonopah Belmont 
Development Co. and lessees, Desert Silver, Inc., Nevada Consolidated 
Copper Corporation, Arizona Comstock Corporation, Pioche Mines 
Consolidated, Nevada Standard Mining Corporation, and Consoli- 
dated Coppermines Corporation and lessees. One or more metals, 
in addition to silver, were important constituents of the ore produced 
by each of these ten operators; at several of the mines the economic 
value of the other metals overshadowed that of silver. 

Copper.—The quantity of the recoverable copper produced in 
Nevada in 1937 was higher than ever before in the State's copper 
industry; in value it exceeded that for any year since 1929. Over 
98 percent of the copper production came from the mines operated by 
the Nevada Consolidated Copper Corporation, working the Ruth 
mine and the open pit in the Robinson district, White Pine County, 
the Mountain City Copper Co. working the Mountain City mine, 
Cope district, Elko County, and the consolidated Coppermines 
Corporation, which operated the Emma Nevada property adjoining 
that of the Nevada Consolidated Copper Corporation in the Roibnson 
district. 

Lead.—The quantity of recoverable lead produced in Nevada 
declined in 1937 compared with 1936, but the higher price for the 
metal made its total value higher in the latter year. Although there 
were a large number of properties producing lead in the State, only 
two of them produced more than one million pounds during 1937. 
These two, the Combined Metals Reduction Co., which operated the 
Pioche No. 1 mine, Pioche district, Lincoln county, and the Treadwell 
Yukon Company, Ltd., which operated the Tybo mine, Tybo district, 
Nye County, produced almost three-quarters of the lead in the State. 
The latter company suspended operations during the year and an- 
nounced that the shut-down was permanent. 

Zinc.—The production of recoverable zinc was centralized at the 
same two properties that produced the larger part of lead in Nevada; 
together these two mines produced over 97 percent of the State's 
zinc in 1937. 
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MINE PRODUCTION BY COUNTIES 
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Mine production of gold, silver, copper, lead, and zinc in Nevada, 1936-37, by counties, 


in terms of recovered metals 


1936 
Mines 
producing Gold 
Silver (lode and 
- placer) 
County Lode Placer Total 
Hone cer Fi Fi Fi Fi 
ine ine ine ne ; 
ounces Value gunes Value Ol lees Value steen Value 
Churchill. ....- 28 |. 1,937 | $67,795 |........|..-.---- 1, 937 $67, 795 60,792 | $47,083 
Clark......... 50 1 | 14,899 521, 3 $105 | 14, 902 521, 570 62, 384 48, 316 
Douglas....... £1. ses 5 1515 L... ¿2 EE 45 1, 575 636 493 
Elko.........- 52 2 | 10,432 | 365, 120 19 665 | 10, 451 365,785 | 204,915 | 158,707 
Esmer&lda....| 34 5 | 57,624 |2, 016, 840 379 | 13,265 | 58,003 | 2,030,105 | 309,423 | 239,648 
Eureka....... 19 10 4, 255 148, 025 603 | 21, 105 4, 858 70, 030 79, 287 61, 408 
Humboldt. ... 32 7 9, 482 331, 870 177 6, 195 9, 659 338, 065 92, 127 71,352 
Lander........ 23 | 7,185 | 251,475 | 1,817 | 63,595 | 9,002 315,070 | 149,843 | 116,053 
Lincoln....-..- 31 |.....- 9,659 | 338,065 |........|.....-.- 9, 659 5 | 907,351 | 702,743 
Lon... 30 4 | 19,541 | 683, 935 30 | 1,050 | 19,571 188, 564 | 146, 043 
Mineral....... 59 3 2, 701 94, 535 109 3,815 2,810 98, 350 69, 261 53, 643 
Ve----------- 7 24 | 33,943 |1, 188, 005 | 3,131 [109,585 | 37,074 | 1,297,590 |1, 417, 691 |1, 098, 002 
Ormsby......- Ds 161 ~- 5060 [i 2. isaac 1 560 58 45 
Pershing...... 53 30 | 2,630 92,050 | 1,618 | 56,630 | 4, 248 148, 680 88, 549 68, 581 
Storey .......- 3 1 | 27,922 | 977, 270 56 | 1,960 | 27,978 979,230 | 474,882 | 367, 796 
Washoe......- 22, 330 40 | 1,715 24, 10, 299 7,977 
White Pine...| 76 7 | 75,258 |2, 634, 030 212 | 7,420 | 75,470 | 2,641,450 | 952,724 | 737,885 
661 | 119 |278, 167 |9, 735, 845 | 8,203 |287,105 |286, 370 | 10, 022, 950 |5, 068, 786 |3, 925, 775 
Copper Lead Zinc 
Total 
value 

Pounds Value Pounds Value Pounds Value 
A EE SERRE 6, 000 $276 AE A $115, 154 
44, 000 $4, 048 72, 000 By Ole AA REM 577, 246 
UD rnv ee HAPUS 10, 000 AGO AAA | deest 2, 528 
25. 180,000 | 2,316,560 | 1,068, 000 AA aa 2, 890, 180 
18, 000 1, 656 28, 000 1, 288 A A 2, 272, 697 
8, 000 736 294, 000 15,524 Y AA ASA 245, 698 
2, 000 184 48, 000 2,2908 A reni recs 411, 809 
338, 000 31, 096 122, 000 5,019 IEA | enne 467,831 
504, 000 46,368 | 11, 526, 000 530, 196 | 24,094,000 | $1, 204, 700 2, 822, 072 
18, 000 1006 A AE A one RN 832, 684 
8, 000 736 76, 000 2.406 O EA 156, 225 
38, 000 3,496 | 7,832,000 360, 272 | 2,860, 000 143, 000 2, 902, 360 
26, 000 2, 392 146, 000 NA axes ene 226, 369 
10, 000 920 000 NEE A AGA 1, 348, 038 
32, 000 2, 944 16, 000 DOO A A 35, 702 
White Pine... 115, 166, 000 | 10, 595, 272 178, 000 S. 188: AA PRA 13, 982, 795 
141, 392, 000 | 13, 008, 064 | 21, 424, 000 985, 504 | 26, 954, 000 1, 347, 700 29, 289, 993 
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Mine production of gold, silver, copper, lead, and zinc in Nevada, 1936-37, by counties, 
in terms of recovered metals—Continued 


White Pine... 


County 


White Pine... 


1937 
Gold 
Mines pro- Silver (lode and 
ducing placer) 
Lode Placer Total 
Plac-| Fine Fine Fine Fine 
Lode ounces Value ances Value ounces Value ounces Value 
]5 Lee 8 $31,300 |___ l... ss 896 $31, 360 61,419 | $47,508 
61 16,989 | 594,615 2 $70 | 16,991 594, 685 ,643 | 96,411 
2 ccc 1, 56, 280 3 105 1, 611 , 385 1, 890 1, 462 
62 9 | 10,478 | 366, 730 74 | 2,590 | 10, 552 369,320 | 192,200 | 148, 667 
42 7 | 51,040 |1, 786, 400 80 | 2,800 | 51,120 | 1,789,200 | 396,047 | 306, 342 
26 15 | 10,467 | 366, 345 462 | 16,170 | 10, 929 382,515 | 135,058 | 104, 467 
39 8 | 7,286 | 255, 010 76 660 | 7,362 257, 670 39, 416 30, 488 
53 10 | 5,835 | 204,225 | 2,795 | 97,825 , 630 302, 050 | 118, 148 91, 387 
25 d A 9,211 | 322,385 |........|.......- 9, 211 322, 385 832 | 684, 418 
40 4 | 13,722 480, 270 40 1, 400 | 13, 762 481, 670 61, 624 47, 606 
58 3 | 2,679 93, 765 89 | 3,115 | 2,7 96, 90, 777 70, 216 
71 40 , 796 | 937,860 | 4,161 |145,635 | 30,957 | 1,083,405 |1, 339, 659 |1, 036, 226 
49 12 2, 025 91, 875 1, 604 , 140 4, 229 148, 015 56, 43, 
35 1 | 35,913 |1, 256, 955 29 | 1,015 | 35,942 | 1,257,970 | 522,212 | 403,931 
13 1 562 19, 670 9 315 571 19, 9 7, 5, 929 
91 6 | 75, 462 |2, 641, 170 339 | 11,865 | 75,801 | 2,653,035 | 832,394 | 643, 857 
682 117 |271, 569 |9, 504, 915 9, 763 |341, 705 |281, 332 9, 846, 620 |4, 864, 750 |3, 762, 884 
Copper Lead Zinc 
Total 
value 
Pounds Value Pounds Value Pounds Value 
Churchill- AMA WEE 36, 000 $2 1M O A ele tee $80, 992 
k 170, 000 $20, 570 636, 000 37,524 , 000 $39, 390 788, 580 
126, 000 O AN A A 79, 093 
33, 384,000 | 4,039,464 | 1,110,000 05:400 A cu 4, 622, 941 
4, 000 484 22, 000 1:298 |. oce uc 2 e L Se 22 yu: 2, 097, 324 
6, 000 726 320, 000 18,880 |. somete ; 
22, 000 2, 662 16, 000 044. AAA mice 291, 764 
1, 014, 000 122, 604 102, 000 6,018 12, 000 7 522, 929 
768, 000 92, 928 | 10, 850, 000 640, 150 | 24, 944, 000 1, 621, 360 9, 361, 241 
132, 000 15, 972 2, 000 TIS BEE, DEE 545, 426 
14, 000 1, 694 106, 000 5, 254-1... ul Sub A 175, 044 
22, 000 2,662 | 5,018,000 296,062 | 2,876,000 186, 940 2, 605, 385 
22, 000 2, 662 194, RR IA On : 
6, 000 re, A AAC EMMA CERA EEN 1, 662, 627 
26, 000 S146 EA AN AAA O 29, 
113, 490, 000 | 13, 732, 290 282, 000 16, 638 34, 000 2,210 | 17,048,030 
149, 206, 000 | 18,053, 926 | 18,694,000 | 1, 102, 946 | 28,472,000 | 1,850,680 | 34, 617, 056 
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MINING INDUSTRY 


Expansion of copper production was the outstanding feature of 
mining in Nevada during 1937. The leveling off in the rising pro- 
ductions of the gold and silver industries seemed significant; there 
appeared to be a strong probability that the stimulus given Nevada's 
precious-metal mines by the higher prices offered by the Government 
for gold and silver had run its course. The lower price announced 
for domestically mined silver for 1938 seemed likely to bring about a 
recession in silver production. 

Placer mining continued to be a relatively unimportant source of 
gold in the State. The first dragline dredge to operate in Nevada, 
however, commenced operations during the year in the Bullion 
district, Lander County, and construction was begun on a dredge of 
the connected-bucket type in the Manhattan district, Nye County. 
In 1936 no dredge of either type operated in Nevada. Old tailings 
continued to supply an important part of the feed to the gold and 
silver mills; the Goldfield and Tonopah districts, both in Esmeralda 
County were the centers of re-treatment of old tailings. The old 
tailings cyanide plant at Millers (Tonopah district), one of the largest 
operations of its type, was suspended, however, late in 1937. 


ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore and old tailings sold or treated in Nevada, 1936-37, with content in terms of 
recovered metals 


Ore and old tail- 
ings treated 


Source | old Silver Copper Lead Zinc 
Old tail- 
Ore ings 
1936 Short Short Fine Fine 
tons tons oumces ounces Pounds Pounds Pounds 
Dry and siliceous gold ore. 684, 808 | 668, 192 | 179, 720 | 1,079, 610 81,357 160,107 |........... 
Dry and siliceous gold- 
silver ore. ------------.-- 250, 916 8,770 | 20,092 704, 541 11, 916 62,161 |_......_... 
Dry and siliceous silver 
OFC A let Sees 110, 772 2,040 | 11,013 |. 1, 495, 731 20, 382 659, 580 |... 
Copper ore................ 4, 668, 590 | ......... 62, 138 337, 580 |141,074, 077 CO OR 
Lead oe ................- 25, 247 |......... 2, 166 289, 669 167,449 | 4,025,744 |___ ` 
Lead-copper ore........... / 1; 2 RR 1 1, 713 3,325 19, 972 | ..........- 
Zinc-lead ore. ............. 164, 728 |-_------- 3,037 | 1,157,488 33, 494 | 16, 429, 556 | 26, 954, 000 
Total,lode mines....| 5,905, 136 | 679,002 | 278,167 | 5,066, 332 |141, 392, 000 | 21, 424, 000 | 26, 954, 000 
Total, placers uu oue [aene mm coun cee cess 8, 203 2454 1.55: A ei su eeu 


| — a | a fg eee ff te ne 


— | ———— a. MO | o | —————— U l. 
— o o e | ———  ánaááÀ I — M € —— —À—— | MP TT EE 


1937 


Dry and siliceous gold ore. 747,079 | 472,653 | 163, 808 727,012 268, 000 131, 600 |........... 
Dry and siliceous gold- 


silver ore................ 258, 646 | 124,069 | 30,669 | 1,444, 834 6, 000 99, 200 |........... 
Dry and siliceous silver 

q A AS is 116, 867 9, 734 5,995 | 1, 224, 909 773,500 | 1, 534, 800 1, 300 

Topper Oreo o EOE 5, 669, 388 |_....---- 66, 354 297, 244 |147, 956, 900 7,200 |..........- 

` Lead 0r8.. o e oculus 10, 910 308 2, 384 226, 287 ,000 | 2,623,000 |... ` 

Lead-copper ore..........- 1,003 |......... 16 6, 644 147, 400 214,000 |.......... 

Zinc ore. .................- 103, 305 |......... 1, 639 495, 967 |............ 8, 943, 200 | 24, 990, 000 

Zinc-lead ore. ............- 51, MI 704 439, 322 18,200 | 5,141,000 | 3,480, 700 

Total, lode mines...| 6,958, 702 | 606, 764 | 271,569 | 4, 862, 219 |149, 206, 000 | 18, 694, 000 | 28, 472, 000 

Total, placers. ............].----......]-----.-.- 9, 763 ps) NP NR A FRONS 


ES | Ee: | QS | wc | —— | — áÓÓ— Dr 


6, 958, 702 | 606, 764 | 281,332 | 4, 864, 750 |149, 206, 000 | 18, 694, 000 | 28, 472, 000 
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METALLURGIC INDUSTRY 


Of the 7,565,466 tons of lode material sold or treated during 1937, 
78 percent was ore sent to concentrating mills, 11 percent was ore 
that was sent to gold and silver mills, 8 percent was old tailings sent 
to gold and silver mills, and 3 percent was ore shipped for smelting. 
In comparing 1937 with 1936, the principal change was the increase in 
the quantity of ore treated at the concentrating mills. A small 
increase in the quantity of ore shipped to smelters was recorded. The 
quantity of materials treated at gold and silver mills remained almost 
constant for the 2 years, but the proportion of ore to old tailings 
treated in 1937 was considerably higher than in 1936. "The roaster 
and cyanide plant at the Getchell Mines, Inc., was one of the major 
additions to Nevada's metallurgic equipment during 1937. Daily 
capacity at the Nevada Consolidated Copper Corporation's concen- 
trator at McGill was increased by 3,000 tons, which brought the 
mill to an 18,000-ton daily capacity, by far the largest in the State. 
À number of other small plants were built, and changes and improve- 
ments were reported at many old ones. On the other hand, the large 
flotation mill at Tybo was dismantled and offered for sale. The 
increased production of copper ore in the Robinson district consider- 
ably augmented the output of the only smelter in the State—the 
copper smelter at McGill. This smelter depended chiefly on ores 
produced by its owner, the Nevada Consolidated Copper Corporation, 
but it did a substantial custom business in siliceous ores purchased 
chiefly for fluxing; 1t also treated the concentrates derived from the 
copper ores produced by Consolidated Coppermines Corporation. 

Custom mills were operated in various parts of the State; important 
ones were at Silver City, Lyon County, and Searchlight and Good- 
springs in Clark County. Large quantities of ore were shipped out 
of the State, principally to the lead and copper smelters in the Great 
Salt Lake Basin. The Bauer (Utah) plant of the Combined Metals 
Reduction Co. treated virtually all the company's zinc and lead ores 
mined at Pioche, Lincoln County. 


Mine production of metals in Nevada, 1936-87, by methods of recovery, in terms of 
recovered metals 


Silver Copper Lead Zine 


; Material 
Method of recovery “treated - BN B. NN RS EINEN 
1936 Fine Fine 
Fi Shorttons| ounces ounces Pounds Pounds Pounds 

Ore and old tailings amalgamated.| 482,326 39, 779 89-58] A A A 

Ore, old tailings, sands, slimes, 
and concentrates cyanided...... 912, 105 68, 046 650, 155 3 767 AAA PAS 

Concentrates smelted: 

Flotation..................... 274, 471 81,788 | 1,639,933 |118, 434, 622 | 16, 498,808 | 26, 954, 000 
TVG Vn et 4,514 19, 025 525, 895 32, 779 568, 435 |_----..--..- 
Ore and old tailings smelted.....-_ 251, 842 69,529 | 2,160,768 | 22, 920, 842 | 4,356,757 |...........- 
Total, lode mines. ...........|.........- 278, 167 | 5,066, 332 |141, 392,000 | 21, 424, 000 | 26, 954, 000 
Total, olacers cL ccs | 02. 8, 203 454 AA AAA AA 
Saa 286,370 | 5,068,786 |141, 392,000 | 21, 424,000 | 26,954,000 
1937 EE eee O. DS aa 

Ore, old tailings and concentrates 
amalgamated. ................-. 486, 011 27, 420 19:852. ' AAA A eerte ste 

Ore, old tailings, sands, slimes, 
and concentrates cyanided...... 1, 005, 502 79, 883 114.240 AA A hime 

Concentrates smelted: 

eu RN EON ET NE 307, 222 81,643 | 1,442, 636 |132, 780, 535 | 13,832,600 | 27,797, 300 
GLAVIN Veeck een comcs 7, 523 19, 100 359, 110 143, 400 569, 900 |............ 
Ore and old tailings smelted _____- 266, 215 63,523 | 2, 266,372 | 16, 282,065 | 4,291, 500 674, 700 
Total, lode mines. te 271,569 | 4,862, 219 |149, 206, 000 | 18, 694, 000 28, 472, 000 
Total, placers EEN EAS : PAES S E AO DEER 


dote |. 281.332 | 4,864, 750 1149, 206, 000 | 18,694, 000 | 28, 472, 000 
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Mine production of metals from gold and silver mills in Nevada, 1936-37, by counties, 
in lerms of recovered metals 


Recovered in 


Concentrates smelted and recovered metal 


Material treated bullion 
County Concen- 
Ore pings Gold | Silver pius Gold | Silver |Copper| Lead 
duced 
1936 Short Short Fine Fine Short Fine Fine 
tons tons ounces ounces tons | ounces | ounces |Pounds| Pounds 
Churchill......... 2,558 ocaso. 823 819 19 247 ql]: eerte 
lark------------- 25, 844 20, 435 3, 249 5, 774 379 | 2,359 8,569 | 10,356 | 52, 632 
Douglas. ....----- 211 |.......... 1 16 8 ous ccelestis ne 
EIKO- E 16, 052 1, 520 4, 488 50, 695 23 80 318 |........ 1, 522 
Esmeralda... ..... 118, 248 |! 523, 357 ; 241, 306 734 | 6,421 21,982 | 3,064 | 14,978 
Eureka. .........- 11,995 dio ono 2, 191 30; AR AE E AA PEA AA 
Humboldt. ....... 16, 519 4, 006 7,749 ,3 6 10 ES E ta im 
Lander........... 802 |__ aed 775 1 4 8 206 |........ 269 
Lincoln........... 605 78, 547 4, 770 16. 86 II AA OA AO ote oes 
Lyon.........---- 70, 527 18, 000 16, 072 93, 109 65 285 ^ Av (5 AAA ERN 
Mineral........... 5.02515 ee 588 2, 045 72 187 26, 602 252 8,044 
VOL. IA 85, 642 17,377 17, 856 23, 435 82 372 200 O POEMA 
Ormsby.......-.. 9 PA 14 d Dr A A E IA WEE 
Pershing.......... 4, 214 1, 450 1, 426 10, 003 13 472 |.......- 293 
Storey...........- 334, 073 4, 747 12,751 | 179,227 | 1,794 | 13,777 | 286,712 | 8,497 2, 000 
Washoe..........- 927 |.........- 455 |? M ren A EE DOES es A 
White Pine....... 37 1, 800 26 2,101 1 cs A A E AMA 
698, 188 | 671,239 | 107,825 | 739,736 | 3,192 | 23,900 | 349,751 | 22,169 | 79,738 
1937 

Churchill. 163 AA 16 Ee DD SD A AI AA A DE 
Clark............- 56, 637 970 9, 888 , 654 306 | 3,339 | 74,086 | 11,600 | 20,500 
0 AA 17, 826 150 2, 985 20 EN A AU AA A, Ee 
Esmeralda. ....... 134, 625 435, 509 35, 516 334, 573 55 456 211 | -s 1, 600 
Eureka........... 005 A 0286 AAA AM BG EE DEEN 
Humboldt........ 16, 264 6, 132 5, 150 25, 188 82 252 309 |.......- 400 
Lander..........- 6, 390 11 Lie 7-900]. AAA AAA WEE, tek 
Lincoln..........- 89, 175 4, 545 14 780 MESE sul rcm. IRE ae oe 
Lyon... 58, 079 18, 231 12, 460 52, 617 127 868 2, 755 300 |.......- 
Mineral........... 4, 53 125 839 1, 612 30 102 282. PA reaches 
NOlcllascescicós 49, 307 |.........- 10, 424 30, 686 149 | 1,094 826 1-2. -ielaseusens 
Pershing.......... 3, 89 2, 126 1, 179 16, 154 13 37 64 A MA 
Storey-.---------- 461, 427 24, 345 22,014 | 262,116 | 2,205 | 13,346 | 251,004 | 5,900 |........ 
ashoe..........-. 807 |...-..--.- 501 INO AAA AAA WEE EE, VEER 
White Pine. ` 9 1, 680 23 6,157 1:22:32: O A A aes 
813,980 | 579,153 | 107,303 | 794,101 | 2,967 | 19,494 | 330,018 | 17,800 | 22,500 


1 Yielded also 3,757 pounds of copper from ““cyanide” precipitates. 


Gross metal content of concenirates from concentrating malls 


Class of concentrates 


1936 


Dry and siliceous gold. ............. 


Dry and siliceous gold-silver 


Dry and siliceous silver............. 


1937 


Dry and siliceous gold. ............. 
Dry and siliceous silver............. 
HEIEREN 


by classes of concentrates 


in Nevada, 1936—37, 


Concen- Gross metal content 
trates 
produced} Gold Silver Copper Lead Zinc 
Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds 
12, 022 9, 067 116, 472 3, 428 318, 239 |............ 
739 | 2,441 82, 401 10, 252 AAA AA 
584 380 91, 407 6, 455 45, 524 l_ 
220, 488 | 59,915 , 643 1122, 974, 740 |..------.---1l..-...-..... 
17,440 | 4,519 | 1,125,784 43, 276 | 16, 807, 138 620, 205 
24, 520 591 139, 370 21, 007 682, 129 | 30, 164, 387 
275, 793 | 76,913 | 1,816,077 1123, 059, 158 | 17, 853, 030 | 30, 784, 592 
9, 489 | 13, 287 82, 405 2, 155 123, 146 309, 286 
1 144 37, 638 2,405: A 
261,975 | 64, 986 249, 761 |139, 139, 432 |............]....-.....-- 
13,718 | 2,384 960, 210 21, 848 | 14, 210, 352 1, 312, 028 
; 448 141, 714 11, 488 57, 731 29, 855, 908 
311,778 | 81,249 | 1,471,728 |139, 175,851 | 15,094,984 | 30,977, 222 


TA == 
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Nevada ore and old tailings treated at concentrating mills, 1986-37, by methods of 


concentration 
1936 
; Concentrates smelted and metal 
Material treated content 
Method of concentration " 
š oncen- 
Ore Dat trates Gold Silver 
ES produced 
Short tons | Short tons | Short tons | Fine ounces| Fine ounces 
Eldo EEN 4,860,085 |------------ 212, 768 71, 837 1, 532, 559 
E A AR 99, 284 3, 500 3, 025 5,076 283, 518 


— — Ya Os | ——— | —— n | — PE +s 


4, 959, 369 3, 500 275, 793 76, 913 1, 816, 077 


Concentrates smelted and metal content—Continued 


Method of concentration Copper Lead Zinc 


Gross Recovered Gross Recovered Gross Recovered 


——————— Ó|—————— | ——ss s vsn—HoK y — | ——— | ——asr r Í ccc as 


Pounds Pounds Pounds Pounds Pounds Pounds 
Flotation.....................- 123, 027, 330 |118, 422, 932 | 17, 277, 978 | 16, 444,903 | 30, 784, 502 | 26, 954, 000 
Gravity------------------------ 31, 828 22, 300 575, 052 542, 602 A ACA 


————M |——M | ——— | ——Ó M ee 


123, 059, 158 |118, 445, 232 | 17, 853,030 | 16,987, 505 | 30, 784, 592 | 26,954, 000 


1037 
; Concentrates smelted and metal 
Material treated content 
Method of concentration " 
' oncen- 
Ore Old tail- | “trates Gold Silver 


ings produced 


——Ó— — | —M—— | —— | —— — | m—— M —— Ha ——UED 


Short tons | Shorttons | Shorttons | Fineounces| Fine ounces 


gto cis) Rc 5, 799, 938 10 304, 804 66, 863 1, 187, 980 
OPAVILY une cu cec A ne 105, 970 200 6, 974 14, 386 283, 748 
5, 905, 908 210 311, 778 81, 249 1, 471, 728 


Concentrates smelted and metal content— Continued 


Method of concentration Copper Lead Zinc 


Gross Recovered Gross Recovered Gross Recovered 


HE | | —————— | a EN 


Pounds Pounds Pounds Pounds Pounds Pounds 
Flotation..................--.- 138, 975, 251 |132, 774, 335 | 14,521,088 | 13, 830, 500 | 30,975, 722 | 27,797, 300 
E d EE 200, 600 131, 800 573, 806 549, 500 1, 500 |........... 


Lm a ES | c A OS aA 


139, 175, 851 |132, 906, 135 | 15,094, 984 | 14, 380, 000 | 30,977, 222 | 27,797, 300 
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Mine production of metals from concentrating mills in Nevada, 1936-37, in terms of 
recovered metals 


BY COUNTIES 


juin Concentrates smelted and recovered metal 
Concen- 
Old trates 
Ore tail- pro- Gold Silver Copper Lead Zine 
Ings | duced 
Short | Short) Short Fine Fine 
1936 tons tons tons ounces ounces Pounds Pounds Pounds 
Clark. ungeet 1,697 |...... 114 | 2,068 13, 969 3, 132 10,670 |..........- 
Elko_._.... ee 84,949 |...... 8,957 | 5,401 74,457 | 3,225,568 3,1336 |..........- 
Esmeralda........... 9, 820 |...... 189 | 1,321 11, 184 ], 888 1,942 |........... 
Eureka.............. 3,133 |...... 546 579 MA A A 
Lander.............. 7,316 |3, 500 221 225 25, 806 1, 869 5,897 |... 
Lineoln.............. 112,363 |...... 41,468 | 3,043 627, 660 5,041 | 9,295,530 | 24, 094, 000 
ESO uses 52,782 |... 846 | 3,004 81, 969 10.409 IA ce Ee, 
Mineral............. 35 ].....- 2 7 AA IAEA AAA 
EE 73,517 LL. 11, 237 695 654, 321 33, 494 | 7,636,217 | 2,860,000 
Pershing............ CB (NN 364 310 44, 422 3, 071 33,913 |........... 
O À. 10,352 |...... 77 922 2, 274 See Ee 
White Pine.......... 4, 589, 655 |... 211, 772 | 59,338 274, 966 |115, 160, 378 |_-----------ļ----------- 
4, 959, 369 |3, 500 | 275,793 | 76,913 | 1,816,077 |118, 445, 232 | 16,987, 505 | 26, 954, 000 
1937 

Clark... ninos 1,010 |...... 113 4 4,043 coo 109, 000 |----------- 
Douglas, 12, 110 |...... 845 | 1,607 1, 833 0 01 A 
AAA 152, 168 |...... 44,740 | 4,811 33, 818 | 19, 357, 335 SO 
Femeralda ` 15, 898 |...... 168 | 1,141 4, 421 IR ESA PEA 
Eureka. ............- 22, 493 |...... 4,747 | 6,558 53, 125 BOO 08 AAA SONOS 
Humboldt...........| 600 |.....- 1 ¡E AI IP AROSA noce NN 

Lander............-- 6, 044 |...... 162 138 34, 767 900 6, 100 12, 
Lincoln.............- 144, 620 |...... 35,958 | 2,797 664, 106 3,600 | 9,353,100 | 24, 944, 000 
LVol.-zsozenzewsesez| 205 lic 9 72 2 NES AAA AA 
Mineral............. 50 sis 12 68 337 800 200 |... 
JN Vë u li aa. 50, 163 10 8, 459 704 439, 701 18, 200 | 4,887,800 | 2,841,300 
Pershing............ 150 |...... 13 eve SOU AA 4,400 |..........- 
IOP V: NA GE n aa A rr rcp E 
White Pine.......... 5, 500, 937 |...... 216, 545 | 63,330 234, 873 |113, 398, 500 18, 600 |........... 
5,905,908 | 210 | 311, 778 | 81, 249 | 1,471,728 |132, 906, 135 | 14, 380, 000 | 27, 797, 300 

BY CLASSES OF CONCENTRATES 
1936 
Dry and siliceous gold. ..............- 12,022 | 9,067 116, 472 3, 116 251, cicuta 
Dry and siliceous gold-alver ` ` 739 2, 441 82, 401 6:791 AA EE 
Dry and siliceous silver..............- 584 380 91, 407 4, 940 39,810 |..........- 
Ai A St De 220, 488 | 59, 915 260, 643 |118, 389, 085 |------------ļ----------- 
E EEN 17,440 | 4,519 | 1,125, 784 30, 796 | 16, 048, 237 |..........- 
Vi VaL CORNER e do ND RE ERN 24, 520 591 139, 370 10, 504 648, 003 | 26, 954, 000 
275,793 | 76,913 | 1,816,077 |118, 445, 232 | 16,987, 505 | 26, 954, 000 
1937 

Dry and siliceous gold. ............... 9,489 | 13, 287 82, 405 1, 800 91,978 |..........- 
Dry and siliceous silver............... 165 144 37, 638 900 2. 187 Ars 
CODDER conan le de dioss 261,975 | 64, 986 249, 761 |132, 881, 635 |... Lo 0 0 - 
¡AT EE 13, 718 2, 984 960, 210 16, 056 | 13, 596, 490 |........... 
ANC? porate o ee ee ie oe 26, 431 448 141, 714 5, 744 689, 345 | 27, 797, 300 


ee | — @—— | — y. UO | | —————— | — —À 


311,778 | 81,249 | 1,471,728 |132,906,135 | 14,380,000 | 27,797,300 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN NEVADA 


367 


Gross metal content of concentrates produced from ores mined in Nevada, 1936-87, 


Class of concentrates 


1936 


1937 


Dry and siliceous gold............ 
Dry and siliceous gold-silver...... 
Dry and siliceous silver........... 
roe EPE RENIEN E E A EET 


by classes of concentrates 


Gross metal content 


Concen- 
trates 
Gold Silver Copper Lead Zine 
Fine 
Shorttons | ounces |Fineounces| Pounds Pounds Pounds 
14, 228 23, 562 244, 111 17, 203 345.252 (ee cllc 
1, 289 9, 084 272, 619 12, 260 280 |------------ 
584 380 91, 407 6, 455 45, 524 D EEN 
220, 505 59, 941 260, 643 !122, 983, 597 447 A 
17, 859 7,255 | 1,157, 678 49,258 | 16,873, 242 620, 205 
24, 520 591 139, 370 21, 007 682, 129 30, 164, 387 
278,985 | 100,813 | 2,165,828 |123, 089, 780 | 17, 936, 874 30, 784, 592 
11, 527 25, 656 195, 788 16, 808 127, 221 309, 286 
3, 623 5, 523 1757626: OEA, pes ete scere onte ss 
165 144 37, 638 928 d 90. [csetera 
261, 984 65, 024 249, 864 |139, 144, 130 J------------ļ------------ 
13, 866 4,909 | 1,032, 634 27,530 | 14, 230, 890 1, 312, 028 
26, 431 448 141, 714 11, 488 757, 731 29, 355, 908 
317, 596 101, 704 1, 833, 264 |139, 200, 884 | 15, 119, 597 30, 977, 222 


Mine production of metals from Nevada concentrates shipped to smelters, 1936-87, 
an terms of recovered metals 


BY COUNTIES 


ElEO SEET 


A A A e, L Zumo 


¡AL AAA A E 


SÜLOPOY AA A 


¡Ds A A A 


Concen- 
trates 


1, 871 
211, 772 


278, 985 


Silver Copper Lead Zinc 
Fine 

ounces Pounds Pounds Pounds 
AR pte ecm AA AA 
22, 538 13, 488 63, 302 |------------ 
74,775 | 3,225, 568 4,858 |------------ 
33, 166 4, 952 16,920 15. e 
LM. AAA A PANA 
Ke e AI AAA VE 
26, 012 1, 869 6; 160 AAA 
627, 660 5,041 | 9,295,530 | 24, 094, 000 
85, 720 10 400.1: tuus eon 
26, 807 252 8, 044 |... cu 
654, 581 33, 494 | 7,636, 217 2, 860, 000 
44, 894 3, 071 34,206 |------------ 
288, 986 8, 879 2-000. 1 anii sae 
274, 966 |115, 160, 378 |------------ļ------------ 
2, 165, 828 |118, 467, 401 | 17, 067, 243 26, 954, 000 
78, 129 11, 600 129, 500 |............ 
1, 833 126; 0005 eR PONE 
33, 818 | 19, 357, 335 300) eerste Sess 
4, 632 500 J 600 [onu eem 
53, 125 5/13 AAA MOERS 
309 [S A 400 |... tio sis 
34, 767 900 6, 100 12, 000 
664, 106 3,600 | 9,353,100 | 24, 944, 000 
3, 047 J00 AAN licum Eme 
1, 100 800 200... L 22 us 2 
440, 527 18, 200 | 4,887, 800 2, 841, 300 
444 |.......-.--- 400 ee 
251, 036 5.000 [rc DE 
234, 873 |113, 398, 500 18, 600 |------------ 
1, 801, 746 |132, 923, 935 | 14, 402, 500 | 27,797, 300 


314, 745 
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Mine production of metals from Nevada concentrates shipped to smelters, 1936-87, 
in terms of recovered metals—Continued 


BY CLASSES OF CONCENTRATES 


Concen- | Gold | Silver | Copper | Lead Zine 
1936 Fine 

Short tons | ounces |Fine ounces| Pounds Pounds Pounds 
Dry and siliceous gold. ........... 14, 228 23, 562 244, 111 13, 271 267, 630 |............ 
Dry and siliceous gold-silver...... 1, 289 9, 084 272, 619 8, 197 269 A 
Dry and siliceous silver. .......... 584 380 91, 407 4, 940 39, 810 |............ 
COPD- cocleae sees rechts 220, 505 59, 941 260, 643 1118, 394, 842 429 EEN 
bend. AA het re nag su 17, 859 7,255 1, 157, 678 35, 647 | 16,111,102 |............ 
Zin6. ce zs AO RENE 24, 520 591 139, 370 10, 504 648, 26, 954, 000 


es | r J r JE PEE 


A A ( q 5K $ O 
—nEÜ-gə əa nF | PP |S Á r Í —a a J —asÑ[ 


1937 
Dry and siliceous gold__ 11, 525 25, 639 195, 765 11, 500 94,778 |. ce 
Dry and siliceous gold-silver...... 774 4,579 144, 191^ AM AA A 
Dry and siliceous silver. .......... 165 144 37, 638 900 2.187 05 crece 
CODO ostras cada 261, 984 65, 024 ' 132, 886, 135 bee oe SE 
Iud. ss pane ense Ceuta 13, 866 4, 909 | 1,032, 634 19, 656 | 13, 620, 590 |...........- 
LIDO ies casaca a 26, 431 448 141, 714 5, 744 684,945 | 27,797, 300 


314, 745 | 100,743 | 1,801,746 |132,923, 935 | 14, 402, 500 | 27,797, 300 


Gross metal content of Nevada crude ore shipped to smelters, 1936-37, by classes of ore 


Gross metal content 


Class of ore Ore 
Gold Silver Copper Lead Zinc 
1936 Fine 
Shorttons| ounces |Fineounces| Pounds Pounds Pounds 
Dry and siliceous gold... .......... 69, 569 48, 461 237, 511 51, 779 86,330 |..........-- 
Dry and siliceous gold-silver...... 30, 136 6, 004 219, 879 3, 833 54, 380 |..........-- 
Dry and siliceous silver... .......- 69, 799 9,728 | 1,247, 819 10, 796 139, 107 |------------ 
A A ue eer 52, 153 2, 830 j 23, 459, 369 00S AAA 
Rn BEE 25, 247 2, 166 289, 669 ; 4, 269, 708 |...........- 
Lead-copper. ....................- 1 1, 713 ; , 960 AAA 
247, 579 69, 190 | 2,134,317 | 23, 732,045 | 4,652,128 |............ 
1937 

Dry and siliceous gold... 84, 387 40, 029 245, 156 132, 523 152, 978 62, 112 
Dry and siliceous gold-silver...... 71, 328 13, 872 942, 624 2, 662 120, 275 |..........-- 
Dry and siliceous silver. .......... 58, 671 4, 215 796, 535 818, 515 | 1,201,126 1, 443 
CODDOE: coca caida 38, 754 2, 968 49,316 | 15, 672, 727 11,325 IA 
IP. NES 10, 669 2, 423 226, 022 48, 258 , 668, 946 6, 387 
Lead-copper. ....................- b 16 , 044 158, 689 257,359 |..........-.- 
A or tem s Dese dd GE 516 69, 623 
Ai AAA 1,341 |.........- 98 d] ECHOS 358, 275 794, 698 


— sa lA AAPP An | ESS | AAA | a NN O 


266, 215 63,523 | 2,266, 372 | 16, 833,374 | 4,830, 800 934, 263 
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Mine production of melals from Nevada crude ore shipped to smelters, 1936-87, 


an terms of recovered metals 


Washoe............................- 
White Pine........................- 


1936 


Dry and siliceous gold. ............. 
Dry and siliceous gold-silver........ 
Dry and siliceous silver............. 


1937 


Dry and siliceous gold. ............. 
Dry and siliceous gold-silver........ 
Dry and siliceous silver............. 


Short tons 
1 


Fine 
ounces 
867 


Fine ounces 


48, 000 
98, 793 
2, 211, 960 


67, 956 


——rrmra | E H A E TO dd 


418 
123, 709 


sen emm ep em gr ef em am 


- Gb «b UP ap ep op c» a ep e ge | e ep es ep 4 gr en dë om wm 


Ee | E ____L in A ee | one | kimi wisi 


266, 215 


2, 266, 372 


BY CLASSES OF ORE 


LL | nes | ——sassss ÀJ nd wara va 


Lnd E C | nee ORD ff eR AD || d £ — 
Ses | ee | mee EE ki | SEES Tail 


EEE | ERs | xx || eR. | CEES || SS 


2, 266, 372 
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CHURCHILL COUNTY 


Fairmew district.—The Nevada Range Mines, Inc., operated the 
Nevada Hills group both on company account and through lessees 
in 1937. A 20-ton cyanide plant was constructed. Other mines 
reported operating in the district were the Chalk Mountain, Cyclone, 
Gold Coin, Lena, and Road Runner. 

Sand Springs district.—In 1937 the Dan Tucker mine shipped 147 
tons of gold-silver ore to a smelter. 

Wonder district.—The Belmont group was worked from May 1 to 
July 30, 1937; a small quantity of silver ore was shipped for smelting. 
Shipments totaling 588 tons of gold-silver ore were mined at the 
Nevada Wonder property by a lessee. Silver ore was shipped from 
the Spider Wasp. d 

Other districts.—Small outputs were reported from properties in the 
Dixie Valley, Eastgate, and Holy Cross districts for 1937. 


CLARK COUNTY? 


Crescent district.—Gold ore was shipped from the Budget, Colonel 
Sellers, and the Nippeno mines in 1937 for smelting; small quantities 
of ore and old tailings were treated by cyanidation at the Colonel 
Sellers mine. Some ore was amalgamated at the Cumberland group. 

Eldorado Canyon district—In 1937 the Eldorado-Rover Mining Co. 
shipped bullion from Flagstaff group (Rover, Rambler, and Duncan 
claims) from February until the middle of July; development work 
was continued until the end of the year. The gold-silver ore mined 
was treated by cyanidation. The Diamond Gold Mining Co. worked 
the Techatticup mine throughout the year and treated 17,467 tons of 
gold-silver ore in its 60-ton flotation mill; the concentrates were 
shipped to a smelter. The Wall Street, Gracey, Joseph Wharton, and 
Mocking Bird mines were operated as a group, and the ore produced 
was treated by amalgamation and concentration. A number of smaller 
mines reported outputs and some placer mining was reported. 

Gold Butte district — Production was reported for 1937 at the Tramp 
mine in the Gold Butte district. At the Utah group operations were 
carried on throughout the year. 

Searchlight district —In 1937, as in former years, custom mills served 
the Searchlight district and mining on the leasing system was very 
active. Several groups of lessees worked the Blossom mine; the ore 
produced was treated at amalgamation mills, cyanide mills, and smel- 
ters. The 10-stamp mill at the Cyrus Noble property was almost 
completely destroyed by fire during the year, with the result that the 
only production from the property was from the cyaniding of 245 tons 
of old tailings in an agitating tank that escaped the fire.  Lessees 
mined and shipped for smelting 24 tons of lead ore from the Duplex 
mine. At the River View Cumberland mine, operated by the Wood- 
ward Mines, 500 tons of gold ore were amalgamated. 

Yellow Pine district.—A lessee operated the Boss mine in 1937 
until his lease was given up in August; over 1,500 tons of ore valued 
chiefly for gold but containing silver, platinum, palladium, and 
copper as well were mined. The Chiquita Mining Co., Ltd., worked 
the Chiquita mine throughout 1937 and produced 27,058 tons of gold 


2 See also Vanderburg, W. O., Reconnaissance of Mining Districts in Clark County, Nev.: Inf. Circ. 
6964, Bureau of Mines, 1937, 81 pp. 
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ore. A small quantity of high-grade ore was shipped for smelting, 
but most of the product was treated in the company's 80-ton cyanide 
plant; 5,000 feet of development work were done during f937. The 
Golden Chariot mine was operated throughout the year. The Key- 
stone Barefoot group shipped 488 tons of gold ore for smelting and 
treated a small quantity or ore and old tailings by amalgamation. 
The Goodsprings Mining & Milling Co. shipped lead concentrates 
derived from lead ore mined at the Sultan property. The Yellow 
Pine Development Co. shipped 1,294 tons of zinc-lead ore and 943 
tons of lead-copper ore during the year. 


DOUGLAS COUNTY 


Buckskin district.—The Ambassador Gold Mines, Ltd., which work- 
ed the Buckskin mine, was the principal producer in Douglas County 
in 1937. The gold ore was treated in the company 50-ton flotation 
mill and copper concentrates were shipped for smelting. 


ELKO COUNTY 


Aura district—The Centennial Gold Mining Co. concentrated the 
gold ore it produced from its Bull Run mine in 1937 and shipped the 
resulting concentrates for smelting. 

Centennial distrct.—The Bonanza-Big 4 Co., Inc., started work 
at the Big 4 (Lucky Girl) mine November 25, 1937; small shipments 
of silver ore were made to a smelter. The Coal Canyon Mining Co. 
was engaged in the development of the Eagle Rock mine; development 
work by the Echo Canyon Mining Co. on the Echo Canyon mine from 
July 1 until the end of the year resulted in the shipment of 50 tons of 
gold ore to a smelter. 

Contact district—A number of shipments of copper and lead-copper 
ores were made from the Contact district during 1937. Production 
was reported from the Alice, Blue Rock, Bonanza, Brooklyn, Delano, 
Ethiopia, Mammoth, and Queen of the Hills properties. 

Cope district.—The Mountain City Copper Co., which is affiliated 
with the International Smelting € Refining Co. and the Anaconda 
Copper Mining Co., was the outstanding mine in Elko County and 
the second largest producer of copper in the State in 1937. Durmg 
1936 the production was largely shipping ore, but during 1937 the 
product of the 300-ton flotation mill accounted for more than half 
of the company's metal production; the ore is valued almost ex- 
clusively for copper. A pay roll averaging 340 men was maintained 
throughout the year. A number of other operations, at both lode 
and placer properties, largely of a development nature, were reported, 
but production was negligible. 

Cornucopia district.—In 1937 the Par Mining Co. shipped over 
4,000 tons of old tailings valued principally for their gold and silver 
content. 

Delano district.—Development work at the Cleveland mine in 1937 
resulted in the shipment of 138 tons of lead ore for smelting. The 
Delno Mining & Milling Co. shipped 1,264 tons of argentiferous lead 
ore and 308 tons of old tailings from the Net property. 

Ferguson Spring district.—The Dead Cedar Mining Co. worked its 
mine in 1937 from the first of the year until October 20 and shipped 
copper ore for smelting. 
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Gold Circle district.—The Gold «€ Silver Circle Mines, Inc., treated 
16,746 tons of gold ore by cyanidation during 1937. 

Jarbidg& district.—The Elkoro mine was the leading producer in 
the Jarbidge district in 1937. It was operated during the early months 
of the year by the Elkoro Mines Operating Co. but was taken over 
later by the Newmont Mining Corporation. A large quantity of gold 
ore was treated by flotation. Among the small active properties were 
the Alpha, Blizzard, Kookaburra, O. K., Starlight, and Success. 

Lime Mountain dastrict.—The Lime Mountain Consolidated shipped 
2,896 tons of gold ore after production was begun in April 1937. 

Mudsprings district.—The Silver Crown group was operated in 1937 
from May 1 until the end of the year; 214 tons of silver ore were shipped 
for smelting. 

Spruce Mountain district—The Missouri Monarch Consolidated 
Mines Co., which operated the Black Forest and Monarch mines, 
shipped 1,013 tons of lead ore during the course of development work 
in 1937. Production was also reported from the Keilly, O. D., and 
Rainbow mines. 

Tecoma district.—Lead ore was reported shipped from the Desert 
Rat and Jackson properties in 1937. 


ESMERALDA COUNTY 


Divide district—The Tonopah Divide Mining Co. operated its 
property on the leasing system; 984 tons of gold-silver ore were shipped 
for smelting in 1937. A large number of other small operations were 
reported. 

Gold field district.—In 1937 the Eastern Exploration Co., a subsidiary 
of the Calumet and Hecla Consolidated Copper Co., continued its 
operations on the properties of the Goldfield Consolidated, Goldfield 
Deep Mines Co. of Nevada, Jumbo Extension Mining Co., and East 
Extension Mining Co. On the surface, the Bradshaw Syndicate, 
Inc., continued to cyanide the tailings of the Goldfield Consolidated 
Mines Co.; during the operating period from March 15 to December 
15, 337,000 tons of old tailings were treated with a recovery of 4,354 
ounces of gold and 5,440 ounces of silver. 

Hornsiver district —The Ohio Mines Corporation worked the Orleans 
group in the Hornsilver district throughout 1937 and treated part of 
its ore by cyanidation and part by flotation. The company reported 
that the entire property was gradually being opened to lessees. Pro- 
duction was reported during the year at the Daylight, Empress, Gold 
bug, and Hoover No. 1. 

one Mountain district—The Weepah mine of the Weepah Nevada 
Mining Co. was the principal producer in Lone Mountain district in 
1937; the open-cut method of mining was used. After 15,286 tons of 
ore had been treated by flotation, this process was discontinued and 
the remaining 82,028 tons of ore was treated by amalgamation and 
cyanidation. 

Silver Peak district—The International Smelting € Refining Co. 
returned its option on the Brodie mine in the Silver Peak district to 
its owners August 15, 1937, after treating in a 15-ton amalgamation 
and flotation mill gold ore that was produced earlier in the year. 
The Desert Silver, Inc., mined silver ore and treated it in a 175-ton 
all-slime cyanide plant built during 1937; the mill operated during the 
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later months of the year. The Black Mammoth Consolidated Mining 
Co., the largest producer in the district, treated the gold ore mined at 
the Mary mine and Laddie claims in its 150-ton cyanide plant; the 
daily capacity of the mill was increased by 50 tons during the year. 
The ore mined at the Oromonte mine by the Gold Wedge Divide 
Mining Co. was treated at the Black Mammoth mill. 

Tonopah district (see also Nye County).—The General Metals Re- 
covery Corporation discontinued its cyaniding of old tailings at 
Millers in September 1937, when all the sands had been re-treated. 
The company reported that uncertainty regarding silver prices was 
responsible for its decision not to continue with an all-slime feed. 
During 1937, before stopping operations, 98,459 tons of old tailings 
were treated, with a recovery of 1,436 ounces of gold and 96,934 
ounces of silver. 'The huge tailings pile, which the company was 
reworking, resulted from the early-day treatment of Tonopah ores 
before water had been developed at the mines themselves; Millers was 
the nearest point at which abundant water was available. The mines 
of the Tonopah district extend several miles to the east and across the 
county line into Nye County. 


EUREKA COUNTY 


Buckhorn district.—The Buckhorn Mining Co. worked the Buckhorn 
mine until November 30, 1937, when it was permanently shut down 
because commercial ore had been exhausted. During the year's 
operation, 22,493 tons of ore were mined and treated in a 100-ton 
concentrating mill; the concentrates, which contained 6,558 ounces of 
gold and 53,125 ounces of silver, were shipped for smelting. 

Cortez district.—The Roberts Mining € Milling Co. in Mill Canyon 
was the principal operator in the Cortez district in 1937. 

Eureka district.—The Eureka Prospect Mining Co., which worked 
the Diamond and Excelsior mines in 1937, closed down its cyanide mill 
at the beginning of the year but shipped gold ore for smelting through- 
out the year. The Cardinelli and Frank lease on the Eureka Croesus 
made a number of shipments of lead ore for smelting. The Richmond- 
Eureka mine was operated by lessees until June 30, when 1t was taken 
under lease by the Eureka Corporation, Ltd.; ore and old tailings 
valued principally for gold but containing considerable quantities of 
silver and lead were shipped for smelting. 

Lynn district.—The Lynn Big Six was operated by lessees in 1937 
and 153 tons of gold ore were shipped for smelting. A large number 
of placer operations also were reported in the Lynn district; the larger 
operations were those at Bonanza No. 1, Bulldog, Gold Coin No. 1, 
Gold Coin No. 2, Kappler, Last Chance, and May Day. 


HUMBOLDT COUNTY: 


Awakening (Amos) disirict.—' The Jumbo mine in the Awakening 
district continued to receive a tremendous amount of publicity, which 
reached its climax in May 1937, when George B. Austin and family of 
Jungo, Nev., granted a lease and option on the mine to J. K. Wadley 

3 See also Vanderburg, W. O., Reconnaissance of Mining Districts in Humboldt County, Nev.: Inf. Circ. 
6995, Bureau of Mines, 1938, 54 pp 


pp. 
4 See also Calkins, Frank C., Gold Deposits of Slumbering Hills, Nev.: University of Nevada Bull., 
Vol. 32, No. 3, 1938, 26 pp. 
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and H. L. Hunt. The terms of the lease were reported as follows: 
Duration 35 years; royalties 20 percent on ore assaying $15 per ton in 
value and 10 percent on ore of lower value, but beginning in 1939 
minimum annual payments to be $100,000 a year; down payment of 
$250,000 was made and an option, on the part of the lessees, to buy the 
mine outright for a total of $10,000,000 at any time within 20 years 
was included. The new operators continued the development and 
exploitation which the owners had already begun at the property. 
A number of mines in the district, including the Alabama, May Day, 
Havelau, Humboldt, and Morning Lode properties, also were active, 
but production from them was relatively small. 

Barrett Springs district —Gold-silver ore was shipped for smelting 
from the Pansy Lee mine in 1937. 

Central district —A number of small operations were reported in the 
Central district during 1937, the largest of which was at the Golden 
Eagle mine. | 

National district—The Nevada Lucky Tiger Mining Co. produced 
a large quantity of gold ore, which was treated by cyanidation. 
Operations, however, were suspended on August 3, 1937, as a result of 
& fire that destroyed the company's mill. In the National mine 
lessees produced a small quantity of gold ore, most of which was treated 
by amalgamation. 

Varyville district.—The Columbia Mines, Inc., the leading producer 
of northwestern Humboldt County in 1937, shipped gold ore for 
smelting throughout the year. 


LANDER COUNTY 


Battle Mountain district.—Production in 1937, largely by lessees, 
was reported from the Bailey Day, Big Four, Bluebird, Buzzard, 
Charlotte, Copper Queen, Eagles, Effie, Galena, Gold Cash, Home- 
stead, Honeycomb, Lucky Strike, Humbug (Red Cross Cleveland), 
Last Chance, Morning Star, Mountain View, Tom Boy, and Treasure 
Vault mines in the Battle Mountain district. Most of this ore was 
shipped crude for smelting and included gold ore, gold-silver ore, 
silver ore, copper ore, and lead ore. The leading company in the 
district was the Copper Canyon Mining Co., which continued its 
development campaign at its Copper Canyon property and continued 
operating its Copper Basin property through lessees. During the 
year approximately 2,500 feet of development headings were driven; 
plans were perfected to sink & new vertical three-compartment shaft, 
build a 300-ton flotation mill, and enlarge camp-housing facilities. 
Shipments of ore from the company's properties totaled 7,495 tons. 
In addition to the lode operations in the district, a number of placer 
miners were at work; most of the placer gold was recovered from the 
Dahl placers, where lessees shipped gold dust containing over 600 
ounces of gold. 

Bullion district.—Goldacres, Inc., treated 5,460 tons of gold ore in 
1937 by crushing to minus 2 inches and leaching with cyanide solution; 
an 87-percent recovery was reported. Copper ore was shipped for 
smelting from the Little Gem mine. An extensive development cam- 
paign was carried on at the Gray Eagle property. The leading placer 
producer in the Bullion district and one of the largest in the State was 
the Mill Gulch Placer Mining Co., which operated & dragline dredge 
from May 1 until the end of the year. 
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Hilltop district—The following ores were shipped from mines in 
the Hilltop district in 1937 for smelting: Silver ore from the Blue 
Dick, gold ore from the Hilltop and the Pittsburg Red Top, and gold- 
silver ore from the Paymaster. 

Reese River district.—The Austin Silver Mining Co. worked the 
Jack Pot and Camargo mines throughout 1937 and treated 5,995 
tons of silver ore in its 150-ton concentrating mill; the silver concen- 
trates produced were shipped for smelting. The company reported 
4,458 feet of development work during the year. 


LINCOLN COUNTY 


Comet district—The Prince mine was operated by the Prince 
Consolidated Mining Co. almost entirely through lessees during 1937; 
lead ore and old tailings were shipped for smelting. 

Eagle Valley district.—Silver ore wes shipped from the Bluebird 
and Helen mines during 1937 for smelting. 

Ferguson (Delamar) district..—Lessees worked the Delamar Explora- 
tion property during 1937; 704 tons of gold ore were shipped for smelt- 
ing. The largest operation in the Ferguson district, however, was 
that of the Caliente Cyaniding Co.; the company re- -treated old tailings 
in its 300-ton cyanide plant and “also shipped a small quantity for 
smelting. 

Groom district.—Lead ore was shipped from the Groom and Kelly 
properties in 1937 for smelting. 

Jack Rabbit districl.— The Bristol Silver Mines Co. operated its 
property through lessees throughout 1937 ; ore and old tailings valued 
principally for their copper, silver, and lead content were shipped. 

Pioche distract.—The Combined Metals Reduction Co., which oper- 
ated a large group of claims in the Pioche district in 1937, was the 
largest producer in Lincoln County and the largest producer of lead 
in the State. Most of the ore was treated by flotation at the com- 
pany's 600-ton flotation mill at Bauer, Utah, where gold (iron) con- 
centrate, lead concentrate, and zinc concentrate were made. A small 
quantity of high-grade lead ore was shipped for direct smelting. "The 
Pioche Mines Consolidated worked the Pioche No. 3 throughout the 
year and produced lead concentrate from the silver ore it milled for 
shipment to a smelter. A small quantity of high-grade argentiferous 
lead ore was shipped for smelting. 

Tempiute district.—The Sterling mine produced 1,380 tons of silver 
ore in 1937 and shipped it for smelting. On October 1 the Silver Gate 
Mining & Milling Co. sold its lease, under which the property had been 
operated, to the North Tem Piute Mining & Developing Co. 


LYON COUNTY 


Ramsey district.—The Lahontan Mines Co. treated gold ore from 
the Ramsey Constock property by amalgamation in 1937. 

Silver City district )—Hardwick and Trimble operated the Buckeye 
mine during 1937. The outstanding producer in the Silver City 
district was the Dayton mine, operated by the Dayton Consolidated 

5 See also Callaghan, Eugene, Geology of the Delamar District, Lincoln County, Nev.: University of 
Nevada Bull. Vol. 31, No. 5, 1937, 72 p 


pp. 
6 See also Gianella, Vincent P. Geology of the Silver City District and the Southern Portion of the Com- 
stock Lode, Nev.: University of N evada Bull., Vol. 30, No. 9, 1936, 108 pp. 
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Mines Co.; the gold ore that the company produced was treated by 
cyanidation. The Dayton Douglas Cyanidation Co. treated 18,000 
tons of old tailings and recovered 597 ounces of gold and 15,165 ounces 
of silver. The South Comstock Gold Mines, Inc., treated 10,296 
tons of ore in its 50-ton amalgamation and flotation plant. A large 
number of small operators and lessees were reported. 

Yerington district.—The Rockland Mines Co. worked the Rockland 
property throughout 1937, treated 5,526 tons of gold ore by cyanida- 
tion, and shipped 212 tons of gold-silver ore for smelting. A number 
of shipments of copper ore were reported from the district during the 
period of high copper prices. 


MINERAL COUNTY’ 


Garfield district.—The Garfield mine and the Mabel mine were the 
principal producers in the Garfield district in 1937; both properties 
were worked by lessees. 

Pine Grove district.—Lessees treated by amalgamation the gold ore 
mined at the Sunny Slope in 1937. 

Other districts.—Production largely by lessees was reported for 1937 
from the Aurora, Broken Hills, Columbus, East Walker, Fitting, 
Hawthorne, Pilot Mountain, Rand, Regent, Santa Fe, and Silver 


Star districts. 
NYE COUNTY 


Bullfrog district.—Production during 1937 was reported at the Black 
Diamond, Grand Junction, Pioneer, and Polaris mines. The output 
was gold ore, some of which was amalgamated and some shipped 
crude for smelting. 

Manhattan district.—The property of the Nevada Coalition Gold 
Mines Co. was operated throughout 1937 by lessees. The Reliance 
Mining Co. worked the Verden mine and treated by amalgamation 
part of the ore produced and shipped a small quantity for smelting. 
The White Caps Gold Mining Co., which operated the White Caps 
mine by lessees, shipped 1,646 tons of gold ore averaging over an 
ounce of gold to the ton during 1937. The Gold Metals Consolidated 
Mining Co. mined gold ore during the year. Among the other prop- 
erties In production were the April Fool, Durant, Humboldt, Jumping 
Jack, Owl Fraction, and Sunday lode mines. The discovery of a high 
buried channel in the Manhattan district led to a marked revival in 
placer-mining activities in the camp. A large number of small prop- 
erties using hand methods were in production; much of the gold was 
recovered by drift mining. A much larger placer-gold output for the 
district is anticipated when a dredge, under construction early in 1938, 
begins production. 

Phonolite district—The Penelas Mining Co. worked the Penelas 
mine throughout 1937 and treated 15,941 tons of ore in its 50-ton 
cyanide plant. The company reported approximately 3,500 feet of 
development work and an average payroll of 40 men for the year. 

Round Mountain district—The intensive sampling campaign of the 
A. O. Smith Corporation on the property of the Nevada Porphyry 
Gold Mines Co. was suspended early in 1937. Later in the year the 
Nevada Porphyry Gold Mines, Inc., worked the placer section of its 


? See also Vanderburg, W. O., Reconnaissance of Mining Districts in Mineral County, Nev.: Inf. Circ. 
6941, Bureau of Mines, 1937, 79 pp. 
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property by a combination of hydraulicking and treatment in a 
mechanical washing plant. A number of other small properties were 
active. 

Tonopah district (see also Esmeralda County).—Lessees continued to 
be the principal source of production in the Tonopah district in 1937. 
The Tonopah Belmont Development Co. had approximately 50 lessees 
on its property, who shipped 7,093 tons of silver ore for smelting. 
The property of the Tonopah Mining Co. of Nevada was also worked 
by lessees, who produced gold-silver ore for shipment to smelters. A 
number of other properties were active. 

Tybo district.— The Treadwell Yukon Co., Ltd., which has operated 
the Tybo mine for a number of years, ceased operations September 30, 
1937, and announced that the shutdown was permanent. The Tybo 
district has rivaled the Pioche district as a leading producer of lead 
and zinc for à number of years. Its silver output has also placed it 
among the largest producers in the State. The loss of this mine ac- 
counts largely for the decline in Nevada’s output of these three metals. 

Other districts.—In addition to the foregoing districts, production in 
1937 was reported from the Athens, Bellehelen, Belmont, Bruner, 
Cloverdale, Divide, Ellendale, Fairplay, Jackson, Johnnie, Mammoth, 
Millett, Morey, Quartz Mountain, San Antone, Silverton, Troy, 
Union, Washington, and Willow Creek districts. 


PERSHING COUNTY 8 


Antelope (Scossa) district—A lessee treated 580 tons of dump 
material in 1937 by amalgamation at the property of the Dawes 
Mines, Inc. The Hawkeye mine was worked throughout the year and 
150 tons of gold ore were amalgamated. Lead ore was shipped from 
the Antelope and Iron Mast mines for smelting and silver ore from 
the Last Chance project. 

Buena Vista district—Ore and old tailings valued chiefly for silver 
were cyanided at the property of the Marigold Mines, Inc., in 1937. 

Central district—Between May 1 and the end of 1937, the operators 
of the Keystone mine shipped 255 tons of silver ore for smelting. 

Kennedy district—The Amonett, Arkansas, Gold Note, and Senator 
properties were productive during 1937. 

Rochester district.—The Rhyolite Placers Co. treated 36,000 cubic 
yards of bench gravel in 1937, from which 523 ounces of gold were re- 
covered; the gravel was excavated with power shovels; operations at 
the property were suspended November 12. A number of lode prop- 
erties, including the Bonanza King, Bonus No. 1, Gold Cap, Great 
Western, Looney, and Wabash mines, were active in a small way. 

Rosebud district.—A production in 1937 of over 800 ounces of placer 
gold was reported from the Rosebud district; it was recovered by 
small-scale miners, mostly by dry methods. 

Seven Troughs district—Lessees on the property of the Nevada 
State Gold Mines Co. were the principal producers in the Seven 
Troughs district during 1937. The output was gold ore and most of 
it was treated by amalgamation. 

Sierra disirict.—Gold ore was treated by amalgamation at the Black 
Hole, Lang Syne and Rover, Stonehouse group, and Sunrise mines 
.in the Sierra district during 1937. 


$ See also Vanderburg, W. O., Reconnaissance of Mining Districts in Pershing County, Nev.: Inf. Circ. 
6902, Bureau of Mines, 1936, 57 pp. 
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STOREY COUNTY 


Comstock district.—The Crown Point mine in the Gold Hill section 
of the Comstock Lode continued to be one of the leading producers 
in the district in 1937; its output of gold-silver ore was cyanided. 
The Hartford mine was one of the larger producers on the Silver 
City branch of thelode. In this same section, the Dayton Consolida- 
ted Mines Co. operated the Justice and Keystone mines and treated 
most of the ore produced there at its cyanide mill at the Dayton 
property in Lyon County. On the north end of the lode, the Sierra 
Nevada, Ltd., mined 54,578 tons of gold ore by the open-cut method 
and treated it by amalgamation and flotation; 2,913 ounces of gold 
and 7,199 ounces of silver were recovered. The Overland mine was 
operated by the Storey County Mines, Inc., and the Overland Mines 
Co. "The Consolidated Chollar Gould & Savage Mining Co., which 
worked the Overman mine, treated 130,429 tons of ore by amalgama- 
tion and flotation; 6,433 ounces of gold and 100,478 ounces of silver 
were recovered. Most of the ore was derived from old dumps, but 
some of it consisted of relatively high-grade ore discovered under- 
eround. The Arizona Comstock Corporation worked the Savage, 
Hale and Norcross, and Chollar-Potosi mines in the Virginia City 
section of thelode. "The company treated 135,740 tons of gold-silver 
ore in its 400-ton flotation mill; the low-grade concentrate was cya- 
nided at the property and the high-grade concentrate was shipped for 
smelting. 'The Silver Hill property on the Silver City branch of 
the lode was operated throughout the year largely by lessees. 


WASHOE COUNTY 


Peavine district.—Lessees shipped 263 tons of silver ore in 1937 for 
smelting from the Golden Fleece and Fravel Paymaster properties. 

White horse district.—A number of small operations in 1937, both 
lode and placer, were reported in the White Horse district; the 
largest were at the Renegade and Texas No. 2 properties. 


WHITE PINE COUNTY 


Aurum district.—In 1937 silver ore from the Gold Crown and Lucky 
Deposit mines and copper ore from the Grand Deposit property 
were shipped for smelting. 

Cherry Creek district—Shipments of siliceous tailings from Cherry 
Creek to the McGill smelter continued during 1937. Fort Pierce, 
Inc., worked the Egan mine with lessees from April 15 until the end of 
the year and shipped ore and old tailings for smelting. The Nevada 
Standard Mining Corporation, the largest operator in the Cherry 
Creek district, shipped gold-silver ore from its Exchequer property 
for smelting. Over 3,000 tons of silver ore, most of which was taken 
from the mine dump, was shipped from the Mary Ann mine. 

Duck Creek district—Several small shipments of lead ore during 
1937 were reported from the Duck Creek district. 

Osceola district—A large number of small operations in 1937, both 
lode and placer, were reported in the Osceola district. 

Robinson district.—The improved price of copper resulted in a 
marked revival in production in the Robinson district during 1937. | 
The Nevada Consolidated Copper Corporation, operating subsidiary 
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of the Kennecott Copper Corporation, worked the Ruth mine at Ruth 
and its great open pit at Copper Flat; it was the largest industrial 
company in Nevada. In addition to its mining activities the com- 
pany operated the McGill copper smelter, the only smelter in the 
State. Its flotation concentrator, also at McGill, increased its daily 
capacity to 18,000 tons. Not only was this company Nevada’s 
largest producer of copper, but it also led all other mines of the 
State in production of gold. For a number of years the production 
of the Consolidated Coppermines Corporation has come entirely from 
lessees working sections of the company’s property where gold and 
silver ore was found. Although this work continued with large pro- 
duction on the part of the lessees, the company also reopened the 
copperbearing sections of its property and worked these on company 
account. Its output gave the company the rank of third largest copper 
producer in the State. Company ore was concentrated and smelted 
at McGill. Gold ore from the Hidden Treasure mine and gold-silver 
ore from the Revenue group were shipped for smelting. 

Taylor district—Silver ore was shipped from the Argus, Mineral 
Farm, and Taylor properties in 1937 for smelting. 

Ward district—Dump material from the Ward mine, worth about 
$4 a ton for its silver content, was shipped to the McGill smelter in 
1937 to be used as flux. 

White Pine district.—AÀ number of operators during 1937 were re- 
ported in the White Pine district. The Stafford dump yielded 3,812 
tons of silver ore, which was shipped for smelting. Shipments of 
silver ore were also made from the South Aurora property. Old tail- 
ings were cyanided at the Richland mine. 

Other districts.—In addition to the foregoing districts, production 
in 1937 was reported from Eagle, Ellison, Granite, Newark, and 
Piermont districts. 
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The total combined gross value of the gold, silver, copper, lead, and 
zinc produced in New Mexico in 1937 was greater than in any year 
since 1929 and was 164 percent above that in 1936. Improved aver- 
age prices for the base metals in 1937, together with an increase in the 
quantity of gold, silver, copper, and zinc produced, contributed the 
large percentage gain in total value over 1936. An extraordinary 
increase was made in the output of copper, which is explained by the 
fact that the State's greatest all-time producer, Chino Mines at 
Santa Rita, idle in 1936, was operated at 9,665 tons a day throughout 
1937. The gains in production of gold and silver are attributable 
chiefly to expanded operations at mines that were being worked and 
developed in 1936. "The increase in zinc production, as in copper, 
came principally from mines reopened when prices advanced in 1937 
after having been idle for several years on account of low prices. 
The slight decrease in lead resulted from a curtailment of operations 
by one of the largest producers. 

All tonnage figures are short tons and "dry weight"; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1933-37 


Year Gold ! Silver 1 Copper 3 Lead ? Zinc 3 
Per fine Per fine 
ounce ounce Per pni Per pe Per pound 
Lt DEE $25. 56 . 350 . 064 . 037 $0. 042 
re tet lua ce seis 34. 95 4, 646+ . 080 . 037 . 043 
II corno Ghent Goo aaa 35. 00 . 71875 . 083 . 040 . 044 
EE 35. 00 . 7745 . 092 . 046 . 050 
py EMO E nais tsi asa 35. 00 . 7435 . 121 . 059 . 065 


11933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+- 
($20.671835) per fine ounce. i 

3 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37; 
Yearly average weighted Treasury buying price for newly mined silver. 

3 Yearly average weighted price of all grades of primary metal sold by producers. 

4 $0.64646464. 389 
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The following table shows the number of mines in New Mexico 
producing gold, silver, pei pal lead, and zinc, the annual output from 
1933 to 1937, and the tota production from 1848 to 1937. 


Mine production of gold, silver, copper, lead, and zinc in New Mexico, 1933-37, and 
total, 1848-1937, im terms of recovered metals 


ime ad Gold (lode and placer) | Silver (lodeand placer) 
Year Ore (short 
tons) 
Lode | Placer Fine ounces Value |Fine ounces| Value 
1099 GE 92 302 | 1,475,839 26, 474. 09 $676, 678 | 1,181,580 | $413, 553 
¿AAA 153 328 | 1,397,709 27, 307.01 954, 380 | 1,061, 775 686, 400 
103023 22 oo M MOIS 150 234 440, 799 33, 435.00 | 1,170,225 | 1,061, 902 763, 242 
9036 ns sto os st eee 136 169 514, 966 33, 037. 00 1, 156, 295 1, 163, 255 900, 941 
10327 AA 159 160 | 4,191, 092 41,171.00 | 1,440, 985 1, 243, 766 962, 053 
1848-1937. ...............- DOC UN PCIE (1) 2, 004, 963. 00 | 43. 507, 898 | 59, 009, 682 |47, 458, 535 
Copper Lead Zinc 
Year — Sea EE EE d Fotalvalua 
Pounds Value Pounds Value Pounds Value 
100g conc credi 20, 947, 000 | $1, 724, 608 | 22, 086, 000 $817, 182 | 61,848, 000 | $2,597,616 | $6, 229, 637 
1034... uiuos 23, 630, 000 | 1,890, 400 | 18, 729, 000 692, 973 | 53,043,000 | 2,280,849 6, 505, 002 
1085 cone soe 4, 505, 000 373,915 | 14, 578, 000 583, 120 | 44, 252,000 | 1,947, 088 4, 837, 590 
1936.............- 6, 332, 000 582, 544 | 13, 252, 000 609, 592 | 41,336,000 | 2,0066, 800 5, 316, 172 
1937_....... e 64, 106, 000 7, 756, 826 | 13, 024, 000 768, 416 | 47, 854, 000 3, 110, 510 14, 038, 790 
1848-1937......... 2 807, 537 |262, 148, 947 2 225,853 | 21, 655, 223 2 486, 063 | 59, 624, 106 | 434, 394, 709 


1 Figures not available. 
2 Short tons. 
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FIGURE 1.—Value of mine production of copper and zinc and total value of gold, silver, copper, lead, and 
ane m New Mexico, 1870-1937. The value of gold, silver, and lead produced annually has been relatively 
sm 


MILLIONS OF DOLLARS 
N 
° 


Gold and silver produced at placer mines in New Mexico, 1933-37, in terms of 
recovered metals 


Gold Silver Gold Silver 
Total Total 
ici Fine Value Fine Valu e value SS Fine Val Fine Val value 
ounces ounces ounces Ue | ounces ue 


Ee | espe | et | re | ( (_o S D ET — ee A. | ese | eee 


1933. .... 1, 399. 15| $35, 762 160 $56| $35,818 || 1936..... 3, 378. 00/$118, 230 235|  $182/$118, 412 
19034..... 2, 587. 64| 90, 438 212 137| 90,575 || 19037..... 3, 027. 00| 105, 945 203 157| 106, 102 
1935. ...- 3, 554. 40| 124, 404 302 217| 124, 621 
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Gold.—The principal gold-producing districts in New Mexico in 
1937 were: Willow Creek (Pecos mine), in San Miguel County, which 
yielded 30 percent of the State total gold; Mogollon, Catron County, 
18 percent; Steeple Rock, Grant County, 13 percent; Mount Baldy, 
Colfax County, 9 percent; Central, Grant County, 8 percent (mostly 
in concentrates made from large-scale milling of copper ore); and 
Lordsburg, Hidalgo County, 5 percent. The Hillsboro and Pittsburg 
districts, both in Sierra County, combined produced 82 percent of 
the State total gold from placer mines. The total output of gold in 
the State was 25 percent greater than in 1936. The largest district 
increase was 4,703 ounces in the Steeple Rock district; no large 
decrease was recorded. Dry and siliceous ores yielded 48 percent of 
the total gold; zinc-lead ore 30 percent; copper ore 14 percent; and 
placers and a small output from lead and lead-copper ores 8 percent. 

Silver.—The Mogollon district, Catron County, led other districts 
in New Mexico in 1937 in the production of silver, followed in order 
by Willow Creek (Pecos mine), San Miguel County, and Central, 
Grant County—each of which produced more than 300,000 ounces— 
and Steeple Rock, Grant County, and Lordsburg, Hidalgo County; 
these five districts together produced 96 percent of the State total 
silver in 1937. The principal producing companies are mentioned 
under the Review by Counties and Districts. Dry and siliceous ore 
yielded 44 percent of the total silver; zinc-lead ore 38 percent; copper 
ore 17 percent; lead, lead-copper, and zinc ores 1 percent; and placer 
mines yielded & negligible quantity. 

Copper.—Chino Mines of the Nevada Consolidated Copper Cor- 
poration in the Central district, Grant County, produced the bulk 
of the State output of copper in 1937. Other producers of more 
than 1,000,000 pounds in the year were, in order, the Banner Mining 
Co., operating the Bonney mine in the Lordsburg district, Hidalgo 
County; Ámerican Smelting & Refining Co. Ground Hog Unit in the 
Central district, Grant County; and the American Metal Co. Pecos 
mine in the Willow Creek district, San Miguel County. Copper ore 
yielded 96 percent of the total copper, zinc-lead ore nearly 4 percent, 
and other types of ore less than 0.5 percent. 

Lead.—The output of recoverable lead in New Mexico decreased 
2 percent in quantity in 1937 from 1936 but increased 26 percent in 
total value due to the advance in the average price in 1937. The 
Willow Creek district, San Miguel County, continued to be the largest 
lead-producing district in the State, followed by the Central district, 
Grant County. Zinc-lead ore from these two districts contributed 86 
percent of the State total lead in 1937. 

Zinc.—The production of recoverable zinc in New Mexico increased 
16 percent in quantity and 50 percent in total value in 1937 over 1936. 
Most of the increase in 1937 resulted from the reopening of the Han- 
over property of the Empire Zinc Co. in the Central district, Grant 
County, and the Waldo mine of the Ozark Smelting & Mining Co. in 
the Magdalena district, Socorro County, both of which had been 
shut down for more than 5 years. The other principal producers of 
zinc in 1937, all of which had been active for several years, were 
the Pecos mine in the Willow Creek district; and the Pewabic mine 
of the Peru Mining Co., Ground Hog Unit of the American Smelting 
& Refining Co., and Combination mine of the Black Hawk Consoli- 
dated Mines Co., all in the Central district. 

78560—38— — 926 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in New Mexico in 1937, by 
counties, in terms of recovered metals 


Mines pro- Gold (lode and placer) Silver (lode and 


ducing placer) 
County 
Lode | Placer | Fine Value Fine | Value 
ounces ounces 
KEE ses. cs Sel cee a O APA 7, 558. 80 $264, 558 310,450 | $240, 133 
COMAN EE 8 13 3, 720. 26 130, 2, 724 2, 107 
Dona ANG. cs .. . ee o AP 6. 94 243 477 
¡A AA sln utu. EE P AS AE ENIMS EN 7 
Orb node p ee E 59 21 9, 823. 40 343, 819 520, 667 402, 736 
Hidalgo 2 cero a EE 14 dE 2, 169. 00 75, 915 76, 896 59, 479 
A A A A 5 48 205. 20 7, 182 357 276 
¡NA EE 4 C 93. 60 3, 276 9, 722 2. 879 
O L6PF06 A A O 5 66. 40 2, 324 13 10 
Rio ATIIDA sa 1 3 6. 29 220 40 31 
Sandoval. A t ee: L O A ELM Z T ns. 40 31 
San Miguel............................- P EE 12, 299. 51 430, 483 308, 101 238, 316 
Santa Fo cionales 5 20 247.40 8, 659 1, 781 1, 378 
JU A A RP TRE 29 50 3, 205. 60 112, 196 10, 905 8, 435 
SOCOETO o scocisasia ias Gee deeds 16 |... `... 1, 758. 00 61. 530 7, 219 , 
KEREN E EES 10. 60 371 274 212 
Tóorr8B608;; u a si se ¡A AA A 5 4 
Alert cotorra rta Lo A A tats GE 88 68 
159 160 | 41,171.00 | 1,440,985 | 1,243, 766 962, 053 
Total, IU aia a ada 136 169 33, 037. 00 1, 156, 295 1, 163, 255 900, 941 
Copper Lead Zine 
— —— H— PERA — RE “OU 
County value 
Pounds Value Pounds Value Pounds Value 
Calo. rica aa 1, 800 S218 AERIENE AS. E, EEN 
Colfax A 112, 000 13, 552 800 rei EE es DNUS 145, 915 
Dona Ana................- 800 97 4, 900 AAA usu emet 1, 175 
ra Ca EE 3, 000 Sp»: A E AMA A 368 
Grall A ncmo se 59, 020. 000 |7, 141, 420 | 4,726,000 | 278, 834 | 24, 500, 000 [$1, 592, 500 | 9, 759, 309 
Hidalgo..................- 3, 810, 000 | 461,010 132, 000 J (88:12: oo SS m AAA 604, 192 
Lincoln. ................-- 100 12 200 ¡AAA A 7, 482 
¡E A A cae 3, 000 363 74, 400 A ARA 10, 908 
BI du AAA AAA AA A recs A RS 2, 334 
Rio Arriba...............- 100 yA AA, A, AA dnm UR 263 
Sandoval.................. 2, 700 UAM i AO A A EE 
San Miguel............... 1,004,000 | 121,484 | 7,704,000 | 454,536 | 21,764,000 | 1, 414, 660 | 2, 659, 479 
Santa Fe.................- 87, 000 10, 527 7001 _ 4l A A , 605 
Sr A ms 32, 200 3, 896 90, 700 5, 351 80, 000 5. 200 135. 078 
Socorro..........-.-------- 12, 300 1, 488 287,300 | 16,951 | 1,510,000 98, 150 183, 703 
AA cue 0 A AAA A ON, GE 1, 067 
o -aaan 2, 000 242: AA, AA, A A 246 
Valencia.................. 11, 000 O IA A A EH 1, 399 
64, 106, 000 |7, 756, 826 | 13,024, 000 | 768, 416 | 47,854, 000 | 3, 110, 510 |14. 038. 790 
Total, 1936. ..............- 6, 332, 000 | 582, 544 | 13, 252, 000 | 609, 592 | 41,336, 000 | 2, 066, 800 | 5, 316, 172 
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Gold and silver produced at lode mines in New Mexico in 1987, by counties, in terms 
of recovered metals 


County o Gold Silver 


Short tons Fine ounces | Fine ounces 


a AA e lucc Se Lm LL LI eee LO pe , 029 : , 450 
Colar ocu ossalal A Sade cn aad 24, 106 ; 46 2, 706 
Dous AG IA A A Da Sau S St eae 56 6. 94 477 
Fd es Ev ——U"————————————ÁP——— ¡E A 7 
© cin AAN lu A AR A AA O 3, 807, 806 9, 722. 00 520, 642 
Elte A E ENSS 75, 081 2, 169. 00 76, 896 
ECO DM ha a he ae Se ee eee IA 288 15. 80 340 
F la ts d A ee Ld mu EE 1, 037 93. 60 3,722 
ls AA EAN 3 09 40 
Sandoval Ema D AAA 40 
Ban RT scooter eee Sees 185, 850 12, 299. 51 308, 101 
Banta AA A EE , 202 183. 80 1, 779 
A AA O AAA A SN has as 1, 412 716. 40 10, 777 
A A id A E E ES 35, 757 1, 758. 00 7, 219 
Ko A A dfe A O A 52 10. 60 4 
Torrano o cec Le sa 48 OS 5 
ANO AAA A bee A 88 

4, 191, 092 38, 144. 00 1, 243, 563 
Polalr A E EE E A ERTS E E TL 514, 966 29, 659. 00 1, 163, 020 


Gold and silver produced at placer mines in New Mexico in 1987, by counties, in 
fine ounces, 1n terms of recovered metals 


pueda Drift mining | Dry-land dredges! Total 

County A, AAA ERAS, EE 

Gold | Silver | Gold | Silver Gold Silver Gold Silver 
COMA ad o 101. 99 16 8. 81 2 E AM. 110. 80 18 
Grant daa 54. 69 EE WEE 46.71 9 101. 40 25 
Lincoln......................... 129, 31 10 11. 12 1 48. 97 6 189. 40 17 
(BL EE EE 66. 40 J A AA AS EA 66. 40 13 
Rio Arriba... . . eet ees, RE CM luas ES AA AA A 6.20 E 
Santa ke 63. 60 VAR EE MEA. AMA ANA 63. 60 2 
Ls E A ccs 69. 86 qe A EA 2, 419. 34 123 | 2, 489. 20 128 
492. 05 62 19. 93 3 | 2,515. 02 138 | 3, 027. 00 203 
Total, 19386_____________________. 642. 54 66 33. 30 3 | 2,702. 16 166 | 3,378. 00 235 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 


MINING INDUSTRY 


Continued production and development were evident in the gold- 
and gold-silver-producing districts of New Mexico in 1937, and re- 
newed activity—production, development, and examination—was 
displayed in the areas that have formerly produced copper, lead, and 
zinc; the production and interest waned, however, when base-metal 
prices receded late in the year. The number of small shipments of 
base-metal ores from outlying districts increased measurably, and 
several formerly important producing mines in established mining 
centers were reopened. The increase over 1936 in the total ore sold 
or treated was 3,676,126 tons—3,600,398 tons of copper ore, 35,553 
tons of zinc ore, 27,169 tons of zinc-lead ore, 12,157 tons of dry and 
siliceous ores, and 849 tons of ore of other types. An estimated 
200,000 tons of gravel was handled by machinery at placer operations 
in 1937. 
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ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore sold or treated in New Mexico in 1937, with content in terms of recovered metals 


Source Ore Gold Silver Copper Lead Zinc 
Fine 

Short tons | Fine ounces | ounces Pounds Pounds Pounds 
Dry and siliceous gold ore. ....... 64, 682 8, 774. 41 27, 619 172, 680 82, 800 |........... 
Dry and siliceous gold-silver ore. . 68, 616 10, 959. 47 503, 709 39, 365, 21,3045. RE 
Dry and siliceous silver ore. ....... 955 6. 20 9, 855 3, 067 9,519 BEEN 
134, 253 | 19,740.08 541, 183 216, 012 157,694 |..........- 
Copper org 3, 631, 454 5, 858. 21 214, 089 | 61, 463, 565 927, 800 |..........- 
¡PA A ee 1,853 139. 68 8, 902 13, 033 428, 206 |..........- 
Lead-copper ore.................- 396 2. 20 5, 296 34, 000 127,000 |........... 
WANG OPC O lx elec ener desa 170, 510 2. 32 324 4, 300 50, 000 | 21, 094, 000 
Zinc-lead ore..................... 252,626 | 12,401.51 473,769 | 2,375,090 | 11,333,300 | 26, 760, 000 
4,056,839 | 18, 403. 92 702, 380 | 63, 889, 988 | 12, 866, 306 | 47, 854, 000 
Total, lode mines.......... 4, 191, 092 | 38, 144. 00 | 1, 243, 563 54, 106, 000 | 13,024,000 | 47, 854, 000 
Total, placers....................]|.---------- 3, 027. 00 DOS Mw T MEME 


4,191,092 | 41,171.00 | 1, 243, 766 | 64, 106, 000 | 13, 024, 000 | 47, 854, 000 
Total, 1936... 2.2: 2:520 82e 514, 966 | 33,037.00 | 1,163,255 | 6,332.000 | 13, 252,000 | 41, 336, 000 


METALLURGIC INDUSTRY 


Flotation mills in New Mexico treated 4,057,612 tons of ore in 1937 
compared with 439,451 tons in 1936. The Chino copper concentrator 
at Hurley and Empire Zinc Co. zinc concentrator at Hanover, both 
idle in 1936 but active all and part, respectively, of 1937, treated most 
of the tonnage in excess of that treated in 1936. The first table that 
follows gives details on these and other flotation mills active in the 
State in 1937. The Little Fanney mill at Mogollon, Catron County, 
and Rosedale mill at Rosedale, Socorro County, with a combined 
capacity of 335 tons daily, treated straight gold and gold-silver ores by 
the cyanide process. All markets for New Mexico ore and concen- 
trates are outside the State. In 1937 copper ore and concentrates 
and dry and siliceous ores and concentrates were sold to the American 
Smelting & Refining Co. copper plant at El Paso, Tex.; to the Copper 
Queen copper smelter at Douglas, Ariz.; and to the International 
Smelting Co. copper smelter at Miami, Ariz. Lead ore and concen- 
trates were sold to the American Smelting & Refining Co. lead plant at 
El Paso, Tex. Zinc concentrates were shipped to the American 
Smelting & Refining Co. natural-gas retort plant at Amarillo, Tex.; 
to the Illinois Zinc Co. retort plant at Dumas, Tex.; to the American 
Metal Co. producer-gas retort plant at Langeloth, Pa.; to the Mineral 
Point Zinc Co. producer-gas retort plant at Depue, 11l.; and to the 
American Metal Co. natural-gas retort plant at Blackwell, Okla. 
Zinc-lead sulphide ore was shipped to the Ozark Smelting & Mining 
Co. zinc-lead pigment plant at Coffeyville, Kans. Ira L. Wright 
purchased ore in small lots at his assay office in Silver City for re- 
shipment in carload lots to the El Paso smelter. 
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Flotation mills in New Mexico active in 1937 1 


Rated 
capac- 
Name of company I ity Type of concentrate 
or mill Location of mill County E Type of ore treated produced 
per 24 
hours) 
Aztec Mines........ Mount Baldy | Colfax...... 100 | Gold-silver-copper .| Gold-silver-copper. 
(Ute Creek). 
Banner Mining Co. S uh (6 miles| Hidalgo..... 500 | Copper-gold-silver .| Copper-gold-silver. 
south of). 
Chino Mines....... Hurley............ Grant. ...... 15,000 |..... (10255 incre esi Do. 
Combination | Hanover..........|....- do.......| 250 | Zinc-lead-copper- | Zinc, lead-silver, 
(Black Hawk). silver. copper-silver. 
Empire Zine Co....|..... G0 A 15225 do...... 300 | Zinc. .............- Zinc. 
Mogollon Consoli- | Mogollon.......... Catron...... 150 | Gold-silver......... Gold-silver. 
dated Mines Co. 
Molybdenum Cor- | Red River and | Taos........ 40 | Molybdenum...... Molybdenum. 
poration of Amer- Sulphur Creek. 
ica. 
Pecos (American | Alamitos Canyon.| San Miguel. 600 | Zine-lead-copper- | Zinc,  lead-copper- 
Metal Co.). gold-silver. gold-silver. 
Peru Mining Co....| Wemple.......... Luna....... 500-1 ZIHG 2 ce triada Zinc. 


1 Excluding a few small mills operated for short periods only. 


Mine production of metals in New Mexico in 1937, by methods of recovery, in terms 
of recovered metals 


Material Gold 


treated Silver Copper Lead Zine 


Method of recovery 


Short tons | Fine ounces| Fine gece Pounds Pounds Pounds 


Ore amalgamated................ 1, AAA AA y aquae Sus 
Ore and table tailings cyanided 1.| 76,004 8, 212. 37 258; E; y OR A PE S 
Concentrates smelted............ 2173,830 | 22,240.05 622, 011 | 61, 485, 020 | 11,380, 050 | 46, 270, 000 
Ore smelted---------------------- 56, 271 7,555. 17 363,385 | 2,620,980 | 1,643,950 | 1,584,000 
AA A 3, 027. 00 209 A O A 

rper 41,171.00 | 1,243,766 | 64,106, 000 | 13,024, 000 | 47, 854, 000 
Total; 1030: A A 33, 037. 00 | 1,163,255 | 6,332,000 | 13, 252, 000 | 41, 336, 000 


1 Cyanide used was 194,600 pounds of calcium cyanide of 49.6-percent strength and 16,370 pounds of sodium 
cyanide of 96 to 98 percent NaCN. 

? From 4,057,612 tons of ore treated at concentrating mills and 31,190 tons of ore treated at gold and silver 
mills equipped for amalgamation, table concentration, and cyanidation. 


Gross metal content of New Mexico concentrates produced in 19387, by classes of 


concentrates 
Gross metal content 
Concen- 
Class of concentrates trates pro- 
duced Gold Silver Copper Lead Zinc 


Shorl tons | Fine ounces| Fine ounces; Pounds Pounds Pounds 
47 159. 06 153 607 99 


Dry gold__ ..... .....-.-..—.] | 47|  15906| 163] £607 | | 99]|..........-- 
Dry gold-silver............... 230 909. 01 54, 664 1, 338 SOL I cascos 
CODDOE. essc emot aa 101, 450 8, 753. 47 93, 237 | 61, 550, 078 96, 257 451, 793 
Os EE 24 17. 00 350 586 14, 370 712 
Lead copner 17,248 | 11,621.00 422,097 | 2,711,667 | 12, 574, 882 4, 049, 283 
Kee EE 54, 831 1, 278. 27 111, 392 787, 560 879,019 | 55,306, 794 


—s s | — sr | ae ey | mmm ES | ED | ae ED 


173, 830 | 22,737.81 681, 893 | 65,051, 836 | 13, 564,988 | 59, 808, 582 
Total, 1936.....__....... . 69,907 | 19,364. 64 852,967 | 5,709,490 | 14,424,036 | 53, 708, 081 
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Mine production of metals from New Mexico concentrates in 1937, by counties, in 
terms of recovered metals 


Concentrates smelted and recovered metal 


pls treated 
at concen- 
County trating Concen- 
mills trates Gold Silver Copper Lead Zinc 
produced 


Ere: || asəsa,sar | —aara r | wa | omc nn] 


Short tons | Short tons| Fine ounces| Fine ounces| Pounds Pounds Pounds 
227 903. 01 


Colfax................- 23, 438 1 619 3, 472. 39 2, 649 112000 MEA A 
Grant NONIS 3,760,770 | 129, 488 3, 383. 60 181, 563 |58, 566, 250 | 3, 558, 850 | 24, 426, 000 
Hidalgo............... , 299 7,736 2, 054. 01 72,643 | 3, 788, 000 2000 |... o cet su 
Lincoln. u. u EE eee 2 1. E H AA EENEG, 1 1 AAA 
San Miguel........... 185, 850 35, 561 12, 299. 51 308, 101 | 1,004,000 | 7, 704, 000 | 21, 764, 000 
Hierra 2 2 c. .-- 536 166 8. 40 2, 291 9, 520 69, 000 80, 000 
Socorro.-.......... eiue uus cuc 3 17 108. 73 AAA D NINE. GEES 
Tios ae ee cdd 244 15 8. 80 212 A OOO css esol sz Z ms herz 

4,057,612 | 173,830 | 22, 240.05 622, 011 |61, 485, 020 |11, 380, 050 | 46, 270, 000 


Total, 1936............ 439, 451 | 69,907 | 18,710.04 798, 063 | 4, 806, 120 |11, 923, 830 | 40, 770, 000 


1 Includes 5 tons of concentrates from 602 tons of ore treated in a gold and silver mill equipped for table 


concentration. 
1 From 75 tons of ore treated in small amalgamation- and table-concentration mill. 
? From 30,513 tons of ore treated in a gold and silver mill equipped for table concentration. 


Gross metal content of New Mexico gr ore shipped to smelters in 1937, by classes 
of ore 


Gross metal content 


Class of ore Ore 
Gold Silver Copper Lead Zinc 


Shorl tons | Fine ounces | Fine ounces | Pounds Pounds | Pounds 


Dry and siliceous gold... .......... 9, 123 3, 408. 58 22, 383 63, 131 147, 385 1, 828 
Dry and siliceous gold-silver...... 10, 349 8, 391. 99 193, 110 35, 803 82, 213 424 
Dry and siliceous silver........... 955 6. 20 9, 855 4, 266 7,046 |.......... 
ENER, ere card 29, 282 544. 32 123, 558 | 2, 492, 157 | 1, 755, 793 | 2, 301, 390 
¡A MEN CDM 1, 853 139. 68 8, 90 , 998 , 836 134 
Lead-copper....................-- 396 2. 20 5, 296 36, 353 140, 734 39, 000 
LIDO ¿a is E 4, 260 2. 60 405 11,056 152, 471 | 1,880, 676 
Zinelead a ------ -a DO A IS EE 12, 042 21, 972 


56, 271 7, 555. 57 363, 509 | 2,659,764 | 2,776,520 | 4, 245, 424 
Total, 1990.2... uu u dee su p: 20, 841 3, 771.11 178, 049 | 1, 614, 627 | 2,003, 273 | 2, 161, 757 


Mine production of metals from New Mexico crude ore shipped to smelters in 1937, 
by counties, tn terms of recovered metals 


County Ore Gold Silver Copper Lead Zinc 


Short tons | Fine d Fine iig dio Pounds Pounds 


(07:5 0) o 6 12]: "^" "2| O + VR EE, A 
Coax. eege 42 54. 80 42 | T asun 800 |.........- 
Dona Ana aaaaanaanMMMMMŅO 56 6. 94 477 800 7,900 |.......... 
¡A A ais 02 PAE 7 3,000. EE, EE 
8 e hr EE 47, 011 6, 323. 87 339,074 | 2,453,750 | 1,167,150 74, 000 
Hidalgo_........ a 822 114. 99 4, 253 22, 000 84, 000 |.........- 
LAnCOM ace RI IS |... 21. eee 324 I00 EP A 
DUDA dai 1, 037 93. 60 3, 722 3, 000 74, 400 |.-........ 
Rio Arriba.....................- 3 . 09 40 100 A AAA 
Sandoval......................- DA d 2 2:22. 40 2: 400 A ET at 
Santa be ------------ 942 163. 62 1,776 87, 000 700 A 

LOTTO A A 876 708. 00 8, 486 22, 680 21,700 l... 
Socorro. ....-..--.--------.----- 5, 242 87. 34 4, 926 12, 300 287,300 | 1, 510, 000 
Ne BEE 8 1.80 AAN PR OA 
Torrance puta e at ig Desa 48: DEE 5 2:000 AAA RS 
NA A A BP lo isses 88 T1000) |... 22 2 ls ls: 


s 


56, 271 7, 555. 17 363,385 | 2,620.980 | 1,643,950 | 1, 584, 000 
Total, 1090.30 id 20, 841 3, 771. 10 173,041 | 1,525,880 | 1,328,170 566, 000 
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CATRON COUNTY 


Mogollon district—The Mogollon operation of the Black Hawk 
Consolidated Mines Co., embracing the Consolidated group of claims 
and Little Fanney cyanide mill, was the second largest producer of 
gold and third largest producer of silver in New Mexico in 1937. 
During the year the company did 2,520 feet of development work in 
the mine and added a jaw crusher, Oliver filter, and conveyor to the 
equipment of the mill, which at the end of the year had a rated capac- 
ity of 200 tons per 24 hours. "The mill treated a daily average of 125 
tons for 365 days in 1937 compared with 100 tons in 1936. Included 
in the tonnage treated in 1937 was 2,460 tons of custom ore, of which 
1,559 tons came from the Pacific mine and 901 tons from the Maud S, 
both worked by lessees. The Mogollon Consolidated Mines Co. 
operated the Deadwood-Last Chance group of mines and flotation 
mill at & reduced tonnage rate until November 1, when both were 
closed, and remained idle through December 1937. A small lot of 
ore was shipped from the Silver Twig claim. 


COLFAX COUNTY 


Mount Baldy district (Baldy, Elizabethtown, Eagle Nest).— The Aztec 
Mines property, formerly worked by lessees, was operated in 1937 by 
the owner, the Maxwell Land Grant Co., which produced and treated 
by flotation concentration 22,217 tous of ore from the mine and 1,121 
tons from the dump. The yield was 609 tons of concentrates, assaying 
5.73 ounces of gold and 4.34 ounces of silver to the ton and 9.55 percent 
copper; and metallies, recovered mostly in traps at. the ball-mill dis- 
charge, containing 52 fine ounces of gold and 7 fine ounces of silver. 
The French Henry mine was worked under an R. F. C. loan from 
January 1 to July 15 and from October 10 to December 31, 1937, dur- 
ing which time 636 feet of development adits, drifts, and raises were 
driven and 602 tons of ore were produced and treated by amalgamation 
and table- and mat-concentration; this method did not give satis- 
factory results, and & change to the flotation process was contem- 
plated. Shipments of ore direct to the El Paso smelter included 25 
tons from the Montezuma mine and 15 tons from the Red Bandana. 
A little gold was produced at other lode mines and prospects in the 
Mount Baldy district. Placer gold was recovered by one operator 
using a power shovel and sluices on Ute Creek and others sluicing, 
s, and hydraulicking on South Ponil, Ute, and Willow 

reeks. 


DONA ANA COUNTY 


Organ district—A car of lead-silver ore from the Torpedo-Bennett 
Stephenson-Memphis group and a few truckloads of miscellaneous ores 
from four other mines and prospects in the Organ Mountains district 
were sold to the El Paso smelter in 1937. 


EDDY COUNTY 


Copper ore was trucked to the El Paso smelter in 1937 from shallow 
pits on the Ammann and old Golden Eagle claims about 15 miles 
northwest of Carlsbad. 


400 MINERALS YEARBOOK, 1938 


GRANT COUNTY 


Burro Mountain district (Tyrone).—Small lots of gold and gold- 
silver ores from the Shamrock group, Little Bear claim, and a prospect 
on State land were sold to Ira Wright at Silver City in 1937. 

Camp Fleming district (Silver City).—Dry silver ore shipped from 
the Old Man and Silver King mines in January, February, March, 
and April yielded all the metal output of the Camp Fleming district 
in 1937. 

Central district (Bayard, Fierro, Georgetown, Hanover, Santa Rita).— 
The Chino property of the Nevada Consolidated Copper Corporation, 
an operating subsidiary of the Kennecott Copper Corporation, was 
reopened in January 1937 after having been shut down since October 
1934. The mine at Santa Rita embraces an extensive area in which 
occur large bodies of low-grade ore (between 1 and 2 percent copper). 
Although much development work has been done underground, the 
open-pit method was used to mine the great tonnages of ore that 
were removed from 1911 to 1934. The concentrator at Hurley has 
a capacity of 15,000 tons daily. According to the Twenty-Third 
Aunual Report of the Kennecott "Copper Corporation, production 
at the Chino property in 1937 was only about half of normal 
capacity on account of limited crushing facilities brought about by 
the moving of the coarse-ore crushing plant from the mine to the 
mill. 'The report states further: 

Authorization was given in April for the construction of a smelter to be located 
adjacent to the Chino concentrator at Hurley. It is planned to have this new 
plant, estimated to cost $2,400,000, ready for operation upon the termination 
of the present smelting contract with the El Paso smelter in March 1939. In 
addition to saving freight on concentrates, other advantages are expected to 
accrue from having a local smelter, one being the generation of a portion of the 
power required for milling purposes from waste heat smelter gases. A long- 
term contract has been made with the El Paso Natural Gas Co. to supply such gas 
as may be needed for power plant and smelting purposes. The gas pipe line 
was completed into Hurley, and the use of gas commenced in the power plant 
there on August 15, 1937. The separation of molybdenite from copper concen- 
trates at Chino did not begin until late in the year and only 131,110 pounds 
were produced. 


The Peru Mining Co. continued production in 1937 of lead-free 
zinc sulphide ore from its Pewabic mine at Hanover; the ore is con- 
centrated in the company 500-ton selective flotation mill at Wemple 
near Deming, where the concentrates are given a preliminary roast 
and the roasted product is shipped to the zinc smelter of the Illinois 
Zinc Co. (parent company of the Peru Mining Co.) at Dumas, Tex. 
The Hanover zinc mine of the Empire Zinc Co., which had been 
idle since April 1, 1931, was reopened in May 1937 and was operated 
continuously throughout the remainder of the year. The ore was 
treated in the company 300-ton flotation mill at the mine; the con- 
centrates produced were shipped to the Mineral Point Zinc Co. 
plant at Depue, Ill. 

The Black Hawk Consolidated Mines Co. Hanover Unit operated 
its flotation mill at an average daily rate of 206 tons for 324 days in 
1937, handling both custom and company ores. The bulk of the 
mill feed was zinc-lead-copper-silver ore supplied by the Ground 
Hog and San Jose mines of the American Smelting & Refining Co. 
and company ore of a somewhat similar type from the Combination 
mine. "The other custom ores treated came from the Peerless mine 
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(under development by the Peerless Mining € Milling Co.) and 
Lucky Lead at Central; Ohio and Silver Hill at Pinos Altos; Grand 
View near San Lorenzo; and Iron King near Kingston. The mill 
feed averaged 0.002 ounce of gold and 3.06 ounces of silver to the ton, 
1.73 percent copper (wet assay), 3.75 percent lead (wet assay), and 
6.90 percent zinc. The products of the mill were lead-silver-copper 
concentrates and zinc concentrates. Part of the ore mined at the 
Ground Hog and San Jose mines was of direct-smelting grade and 
was shipped crude to the El Paso smelter. An extensive development 
campalgn was carried on at these two mines and the adjacent Lucky 
Bill leased property by the American Smelting € Refining Co. Ground 
Hog Unit. Late in the year zinc-lead ore from the Peerless mine 
was shipped to the pigment plant at Coffeyville, Kans. Approxi- 
mately 4,000 tons of oxidized iron-copper fluxing ore, most of which 
came from open pits on the Copper Flat and Modoc properties, 
were shipped from Fierro and Hanover to the El Paso smelter. 
Lessees on the Hanover Bessemer Iron & Copper Co. property shipped 
copper sulphide smelting ore. Oxidized hematite ore was shipped 
from the McKenna mine to the Colorado Fuel & Iron Co. steel plant 
at Pueblo, Colo. 'The Eagle-Picher Mining & Smelting Co. pros- 
pected the Nelly Patterson group by churn drilling. 

Chloride Flat district.—A car each of dry silver ore was shipped early 
in 1937 from the Bremen ‘‘76”’ property and the Rescue claim, and 
later in the year 3 tons were shipped from the Silver Bell claim. 

Gold Hill district (see also Hidalgo County).— The Silver Dollar 
mine was operated intermittently in 1937 and yielded 32 tons of 
gold-silver ore. 

Mule Creek district.—The owners worked the B. & J. claim for a 
time in the latter part of 1937 and shipped 10 tons of siliceous gold- 
silver ore to the El Paso smelter. 

Pinos Altos district—Shipments of gold-silver ore to the El Paso 
smelter were continued in 1937 from mines and dumps in the Pinos 
Altos district; among the producers were the Alaska, Golden Rule, 
Hazard, Hearst, Houston Thomas, Robert O, Silver King, and Wild 
Horse. Zinc-bearing tailings from the dump at the Cleveland mine 
were treated as custom ore in the Peru mill at Deming, and zinc-lead 
ore from the Ohio and Silver Hill mines was treated in the Combina- 
tion mill at Hanover. A small mill at Pinos Altos and one at Silver 
City were run experimentally for short periods on ore obtained mostly 
from dumps in the Pinos Altos district. The district output of placer 
gold was recovered by individuals sluicing on leased and open ground 
and by the Texas Placer Co. which worked a placer on Bear Creek 
with a dragline excavator and screening and sluicing plant during 
September, October, and part of November 1937. 

Steeple Rock district.—In 1937 the output of gold and silver from 
the Steeple Rock district increased 554 percent and 271 percent, 
respectively, over 1936. A substantial part of the increase in 1937 
came from siliceous ore opened up by development work done in 
1935, 1936, and 1937 at the East Camp group of claims by the East 
Camp Exploration Syndicate. Considerable ore was mined in devel- 
opment and shipped to smelters in the first 2 years mentioned; in 
1937 shipments totaled 5,316 tons containing 2,400 ounces of gold 
and 164,931 ounces of silver. 'The Carlisle group, operated continu- 
ously by Veta Mines, Inc., also contributed materially to the gain in 


402 MINERALS YEARBOOK, 1938 


the district output in 1937; shipments from this property (all to copper 
smelters in Arizona and Texas except a small quantity to the zinc 
smelter at Amarillo, Tex.) comprised 1,371 tons of newly mined ore 
and 6,773 tons of old tailings from which were recovered 2,583 ounces 
of gold, 17,960 ounces of silver, and some copper, lead, and zinc. 
The remainder of the output of the Steeple Rock district in 1937 
came largely from the Alabama stock pile, Bank No. 1, Norman 
King, and Summit mines. 

White Signal district.— Two lots of gold dust and retorts shipped 
by the Sunset Gold Fields, Inc., which controls placer ground in Gold 
Gulch, and one lot shipped by a resident of Lordsburg comprised the 
total output of metals from the White Signal district in 1937. 


HIDALGO COUNTY 


Apache district.—The United States Smelting, Refining & Mining 
ion Co. carried on development work throughout 1937 on the 
Monarch and Copper Crown claims of the Apache group. 

Gold Hill district (see also Grant County).—Oxidized gold-silver-lead 
ore was shipped from an open-cut on the Bob Cat claim to the El 
Paso smelter in 1937, and small lots of gold ore were sold to Hawley & 
T" at Douglas, Ariz., from the Oro Grande and Lost Prospect 
claims. 

Lordsburg district (including Pyramid and Virginia or Shakespeare 
districis).—The Bonney mine group 6 miles south of Lordsburg was 
operated continuously in 1937 by the Banner Mining Co. Ore 
extracted from various levels of the mine through a vertical main 
shaft 870 feet deep was concentrated by flotation in the company 
mill and yielded copper-gold-silver-[iron] concentrates which were sold 
to the El Paso smelter. A 300-ton unit was added to the mill to 
raise the daily capacity to 500 tons from 200 tons. Other installations 
and improvements made included a 200-hp. hoist, an all-steel head- 
frame, a new hoist building, new shop building, and new change house. 
Underground development totaled more than 4,000 feet of drifts, 
raises, and crosscuts. Lessees shipped sorted ore containing gold, 
silver, and copper from the dump of the Eighty-Five mine. Occa- 
sional shipments of ore were made to smelters and ore buyers by 
lessees at the Battleship, Homestake-Needmore, and a few other 
properties in the Lordsburg district. 

San Simon district (Steins).—The output of the San Simon district 
in 1937 was 212 tons of lead-silver-copper ore shipped to the El Paso 
smelter, of which 139 tons came from the Bob Montgomery mine and 
73 tons from the Carbon Hill property. Clean-up work was done at 
the Paint Horse group, and & small quantity of ore was tabled to test 
the effectiveness of gravity concentration as a method of treatment 
for the type of ore found on the property. 

Sylvanite district.—ln December 1937 the Sylvanite Gold Mining 
Co., lessee on the Little Mildred property, began shipping gold-silver- 
copper ore to the El Paso smelter. 


LINCOLN COUNTY 


Jicarilla district.—Placer miners in the Jicarilla Mountains south- 
east of Ancho continued to recover gold by rocking, sluicing, and drift 
mining. Lack of water is a handicap for large-scale operations in this 
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area, where in many places the only water obtainable is a limited 
amount from wells. The principal producing placers in 1937 were in 
Ancho, Rico, and Warner Gulches. 

Nogal district—Small lots of ore were shipped to the El Paso 
smelter in 1937 from the Bonita and one other property in the Bonita 
section of the Nogal district, and some gold and silver were recovered 
by amalgamation in a small mill at the Great Western claim. Ore 
concentrated early in the ycar at the Helen Rae mine near Nogal 
yielded 1 ton of gold-silver concentrates. Sample lots of silver ore 
were shipped while assessment work was being done at the Silver 
Plume group. Development work was done at the Gold Pick and 
Crown Gold Silver groups. 

White Oaks district.—A small quantity of placer gold was recovered 
on Baxter Gulch in 1937. 


LUNA COUNTY 


Cooks Peak district—The owner of a prospect 23 miles north of 
Deming uncovered some low-grade lead-silver-gold ore by hand strip- 
ping and shipped 1 truckload to the El Paso smelter in 1937 for sam- 
pling. 
Deming.—The Peru Mining Co. 500-ton selective flotation mill at 
Wemple near Deming was operated 332 days in 1937 at an average 
daily rate of 345 tons on lead-free zinc sulphide ore from the company 
Pewabic mine at Hanover, Grant County. 

Florida Mountains district.—Lead-silver ore (10 tons from one 
property and 12 tons from another) containing a little copper was 
shipped from the Florida Mountains district to the El Paso smelter in 
1937. 

Victorio district—Shanks Carpenter operated the Victorio Mines 
4 miles south of Gage continuously in 1937 and shipped 1,009 tons of 
oxidized gold-silver-lead-[zinc]-iron-lime ore to the El Paso smelter. 
The iron and lime also were paid for at the smelter. 


OTERO COUNTY 


Orogrande district.—The metal output from the Orogrande district 
in 1937 was derived from small-scale placer mining. 


RIO ARRIBA COUNTY 


Headstone district.—Sluicing at small placers on Eureka Gulch 
yielded a little gold in 1937. A 3-ton lot of silver-copper ore was 
shipped to the El Paso smelter from a prospect in the Headstone 
district. 

SANDOVAL COUNTY 


Jemez Springs district.—The Burnett Mining Co., owner of the 
e anish Queen group near Jemez Springs, shipped a car of copper- 
ver ore to the El Paso smelter in 1937. 


SAN MIGUEL COUNTY 


Willow Creek district (Terrero).—The Pecos mine of the American 
Metal Co. on Willow Creek was operated continuously in 1937 (its 
eleventh year of production) and was, as usual, the largest single pro- 
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ducer of goid, silver, lead, and zinc in New Mexico. The ore is raised 
from seven working levels of the mine through four shafts and is 
delivered to a crushing plant on the surface at the mine. The crushed 
product is transported over a 12-mile aerial tram to the company 
600-ton selective flotation mill in Alamitos Canyon 6 miles north of 
Glorieta railroad station and 3 miles northwest of the town of Pecos 
for treatment. The mill feed in 1937 was 185,850 tons of ore averaging 
0.089 ounce of gold and 2.59 ounces of silver to the ton, 0.60 percent 
copper (wet assay), 3.03 percent lead (wet assay), 8.53 percent zinc, 
and 11.58 percent iron. The yield was 24,389 tons of zinc concen- 
trates—averaging 0.052 ounce of gold and 3.82 ounces of silver to the 
ton, 1.12 percent copper (wet assay), 1.23 percent lead (wet assay), 
53.12 percent zinc, and 7.76 percent iron—and 11,172 tons of lead- 
copper concentrates—averaging 1.03 ounces of gold and 23.82 ounces 
of silver to the ton, 4.59 percent copper (wet assay), 38.31 percent 
lead (wet assay), 10.91 percent zinc, and 13.10 percent iron. 


SANTA FE COUNTY 


Ortiz Mountains district (Cerrillos).—Individuals working placer 
mines in the Ortiz Mountains section of the Ortiz Grant recovered 
small quantities of gold in 1937. TheSanta Cruz Mining Co. employed 
three men for 14 weeks on straightening and repairing the shaft at the 
Ortiz mine. 

San Pedro or New Placers district.—Lessees at the San Pedro prop- 
erty shipped copper-gold-silver ore, of which & considerable part was 
sorted ore and screenings from the dump, to the El Paso smelter in 
1937. Small-scale operations at the Chief Nos. 1 and 2, Delgado, Old 
Timer, and Vijely properties produced the remainder of the output 
from lode mines in the year. The production from placers came 
principally from sluicing at the Lazarus placer and dry washing at the 


Golden placer. 
SIERRA COUNTY 


Caballo Mountains district.—V. J. Cox shipped 2 tons of lead ore 
from & prospect in the Caballo Mountains in 1937. 

Chloride (Apache, Cuchillo Negro) district.—Lessees operated the 
Great Republic mine 15 miles by road northwest of Winston for several 
months in the first part of 1937 and shipped siliceous gold-silver ore 
containing a little copper to the El Paso smelter. Sorted silver-lead- 
copper ore from the Vindicator and other dumps and a few lots of 
lead-silver and copper-silver ore from prospects, shipped mostly to the 
El Paso smelter, yielded the remainder of the Chloride district output 
in 1937. 

Kingston district.—A lessee on the Iron King mine in the Kingston 
group of the Empire Zinc Co. shipped zinc-lead-silver ore to the Black 
Hawk Consolidated Mines Co. concentrator at Hanover, Grant 
County, for treatment. Shipments from the Kingston district to 
smelters and ore buyers in 1937 comprised silver-lead-copper ore from 
dumps at the Virginia and Miners Dream properties, silver ore from 
the Caledonia claim, and lead-silver ore from the Teel property and 
a prospect. 

Las Animas district (H^llsboro).—' The John I. Hallett Construction 
Co. operated its draglines and portable Coulter-Ainlay four-bowl 
recovery plant on & consolidated group of leased placers (including the 
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old Gold Dust and others) continuously in 1937. The company 
handled 100,000 cubic yards of gravel and recovered 1,369 crude ounces 
of placer gold averaging 0.929 fine in gold and 0.064 in silver. Indi- 
viduals continued to work scattered small placers in the Las Animas 
district with sluices and dry washers. 

The Wicks lode mine in Wicks Gulch was worked by A. A. Luck 
under lease from January 1 to September 18, when 1t was closed. 
Small-scale operations at the Biglow, Bonanza, Duke, Empire, Litel 
King, M. K. T., Ready Pay, Sherman, and other properties in the 
Hillsboro district yielded many small lots of high-grade gold-silver- 
copper ore which were sold to the El Paso smelter and to Hawley & 
Hawley at Douglas, Ariz. Some ore from the Conner Boy dump, 
Bank claim, and Sherman mine was concentrated in a small custom 
mill at Hillsboro. 

Pittsburg district—The Caballo Construction Co., working placer 
eround of the Pittsburg Placer Mining Co. lying between Rio Grande 
River and the Caballo Mountains 3 miles northeast of Arrey, main- 
tained steady shipments of placer gold to the Denver Mint from 
March 10 to October 5, 1937. Small sluicing and panning operations 
in the Pittsburg district recovered some gold. 


SOCORRO COUNTY 


Good Fortune district (40 miles west of Tularosa).—A lessee at the 
Bella Vista prospect shipped a small lot of copper-silver ore to the 
El Paso smelter in 1937. 

Hansonberg district (17 miles southeast of Carthage).—A car of 
copper-silver smelting ore was shipped from an unidentified property 
in the Hansonberg district in 1937. 

Magdalena district.—The Ozark Smelting € Mining Co. reopened 
1ts Waldo mine in April 1937 and operated 1t continuously to the end 
of the year; the output was 3,878 tons of zinc ore, which was shipped 
to the company pigment plant at Coffeyville, Kans. The Kelly 
mine group of the Empire Zinc Co. was operated under lease by 
Kenneth Hughes from March 1 to September 8; part of the ore 
produced was zinc-lead ore shipped to the Ozark Smelting € Mining 
Co. at Coffevville, Kans., and part was silver-lead-copper ore shipped 
to the El Paso smelter. Several lots of silver-lead ore from dumps 
and prospects in the Magdalena district and a few tons of high-grade 
gold ore from the Papa property were sold to the El Paso smelter in 
1937. 

Rosedale district.—The Rosedale Gold Mines, Ltd., operated the 
Rosedale mine and cyanidation mill from March 15 to December 2, 
1937. The installation of an additional table, thickening tank, and 
agitation tank enabled the mill to treat a daily average of 116 tons for 
the 263-day period of operation. The ore is crushed, ground, and 
classified; the overflow from the classifier goes to two Deister tables, 
which remove a comparatively small quantity of high-grade gold con- 
centrates; and the tails from the tables go to cyanide tanks. Precipi- 
tation is accomplished in zinc boxes and the precipitate is refined to 
gold-silver bullion at the mine. 

San Mateo Mountains district—In 1937 the Springtime Mining Co. 
shipped a car of smelting material obtained from a clean-up of the 
mill at the Panky mine, closed late in 1936. 
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Silver Hills district (Water Canyon).—In 1937 the Open Cut mine 
was worked from June 16 to December 8, inclusive, by lessees who sold 
small lots of gold-silver ore to Hawley & Hawley at Douglas, Ariz., 
and to the El Paso smelter. The owner of the Balakohna No. 1 claim 
shipped a 4-ton lot of lead ore to the El Paso smelter. 


TAOS COUNTY 


From October 1937 to March 1938 C. L. O'Connor, owner of a 
30-ton gravity- and flotation-concentration mill at Red River, worked 
the Memphis mine under lease and produced and treated 1,160 tons of 
ore; the yield was 24 tons of gold-silver concentrates, of which only 
3 tons were sold in 1937. T. B. Everhart, operating a property above 
Valdez, shipped 12 tons of copper-gold-silver concentrates to the 
E] Paso smelter. 

In 1937 the Molybdenum Corporation of America continued opera- 
tions, which included considerable new development work, at the 
Phyllis group on Sulphur Creek. The molybdenum ore is treated in 
the company 40-ton (per 24 hours) flotation mill at the junction of 
Sulphur Creek and Red River above Questa. 


TORRANCE COUNTY 


A car of low-grade copper-silver ore was shipped to the El Paso 
smelter by an operator in the Pintada Canyon area in 1937. 


VALENCIA COUNTY 


Work begun November 1 at the Moses Mirabal group of 15 claims in 
the Zuni Mountains southwest of Bluewater resulted in the shipment 
of 2 cars of copper-silver ore to the El Paso smelter. 
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The metal output of Oregon showed a steady expansion in total 
value from 1931 to 1936, but the value of production in 1937 was lower 
than in 1936 or 1935. For the period, the peak in tonnage of ore 
treated was reached in 1935. "The total value in 1937 was divided 
as follows: Gold 92 percent, copper 5 percent, silver 2 percent, and 
lead and zinc each less than 1 percent. Baker County continued 
to be the leading metal producer and contributed 41 percent of the 
State total value. The value in Grant and Josephine Counties to- 
gether, about evenly divided, nearly equaled that in Baker County. 
Jackson County produced 10 percent and Lane County 5 percent of 
the State total. 

Placer mines yielded 65 percent of the total gold in 1937; the leading 
counties in order of importance were: Grant, Josephine, Baker, and 
Jackson. One-half the total placer gold was recovered by floating 
connected-bucket dredges and more than one-fourth by dragline 
dredges; nonfloating washing plants equipped with mechanical ex- 
cavators, hydraulic operations, small-scale hand operations, and 
drift mines together furnished a little less than one-fourth of the total. 

The amount of labor at the mines using small-scale hand methods is 
very great 

All tonnage figures are short tons and “dry weight”; that is, they do 
not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1983—37 


Year Gold ! Silver ? Copper ? Lead ? Zinc ? 
Per fine Per fine 
ounce ounce Per pound | Per pound | Per pound 
A b aes ee Re eae a ee $25. 56 $0. 350 £0, 064 $0. 037 $0. 042 
a EE 34. 95 4 .646+ à 037 . 043 
A A AA 35. 00 . 71875 . 083 . 040 . 044 
1 PME En 85. 00 . 7745 . 092 . 046 . 050 
10372. Z; A Q P 35. 00 . 7135 . 121 . 059 . 065 


11933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67 + 
($20.671835) per fine ounce. 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Yearly average weighted Treasury buying price for newly mined silver. 

: est? SE weighted price for all grades of primary metal sold by producers. 


1 Merrill, Charles White, Henderson, Chas. W., and Kiessling, O. E., Small-Scale Placer Mines as a 
Source of Gold, Employment, and Livelihood in 1935: Mineral Technology and Output per Man Studies, 
Rept. E-2, W. P. A. National Research Project, May 1937, 52 pp. 


78560—38 21 407 
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Mine production of gold, silver, copper, lead, and zinc in Oregon, 1933-37, and 
total, 1852-1937, in terms of recovered metals 


; Gold (lode and Silver (lode and 
1 
Mines producing Ore, old placer) placer) 
| tailings, 
Year ee SS x 
ons š ine 

Lode Placer Fine ounces Value Düfcds Value 
1088 RA 111 292 11, 557 20, 239. 66 $517, 326 20, 760 $7, 266 
e AA 95 332 62, 145 33,711.59 | 1,178, 220 46, 560 30, 099 
EE 115 268 | 184, 543 54, 160. 11 , 895, 604 | 110, 385 79, 339 
1036 A ee 93 168 | 136, 338 60, 753.00 | 2,126, 355 85, 061 65, 880 
LV EEGEN 104 150 71, 230 52, 662. 00 | 1,843, 170 60, 564 46, 846 
1852-1937... 2 Lc A |. 22 2L... (2)  5,235,720.00 |111, 213, 243 |4, 388,617 | 4,208,685 

Copper Lead Zinc 
Total 
Y ear value 
Pounds Value Pounds Value Pounds Value 

rv SE 11, 453 $733 9,379 $347 12, 290 $516 $526, 188 
o oe ce eh ea De 38, 373 3, 070 41, 603 1, 539 73, 184 3, 147 1, 216, 075 
EE 397, 800 33, 017 59, 575 2. 059. AA IA 2, 010, 343 
¡A 574, 000 52,808 | 158, 000 7, 268 122, 000 6, 100 2, 258, 411 
1087 EE EE 820, 000 99, 220 | 218, 000 12, 802 48, 000 3, 120 2, 005, 218 
1852-1937 ........-.....-- 3 11, 966 | 4, 553, 821 3 582 58, 099 3 140 13,846 | 120, 047, 694 


1 Beginning with 1936, excludes itinerant prospectors, snipers, high-graders, and others who gave no evi- 
dence of legal right to property. 
a 


? Figures not avallable. 
3 Short tons. 


Gold produced at placer mines in Oregon, 1933-37, by classes of mines and by methods 
of recovery 


Gold recovered 


; Material 
Class and method Qj) treated A Sora 
(cubic yards) ee Value | per cubic 
yard 
Surface placers: 
Gravel mechanically handled: 

Connected-bucket dredges: 
JO EEN 4 1, 345, 000 4,736. 17 $121, 057 $0. 090 
1084 EE 4 1, 912, 000 9, 254. 47 ; . 169 
1095 ORE E POETE 5 3,440,000 | 12,720.13 445, 205 129 
A NA See is. sae 5 5, 148, 000 17, 067. 26 597, 354 116 
A A eRe t e 4 5, 017, 000 17, 178. 00 601, 230 120 

Dragline dredges: ? 
EE, (ERE II IE AA PIE 
e A A AA ASA E AA REPE: 
A mass cc 1, 237, 000 4, 008. 23 140, 288 113 
A A ben 4 2, 066, 000 | 12, 989. 42 454, 630 220 
Eeer 2, 085, 000 9, 126. 00 319, 410 153 

Nonfloating washing plants: 3 
100g tee 8 92, 000 1, 079. 21 27, 585 300 
hr DEE 5 163, 000 1, 031. 47 36, 050 221 
A A NE 11 327, 000 5, 040. 8 176, 431 540 
Le A A NICE ae 6 136, 000 1, 479. 21 51, 772 381 
A een ION 9 186, 000 2, 017. 00 70, 595 380 


—arWsrs | . Ñ J c || oon “c saw 
— Í war | ar | Y | —kras 


1 Beginning with 1936, excludes itinerant prospectors, snipers, high-graders, and others who gave no evi- 
dence of legal right to property. 

2 Includes all placer operations using dragline type of power shovel for excavating and delivering gravel to 
floating washing plant. f . 

3 Includes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed ‘‘dry-land dredge." 
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Gold produced at placer mines 1n Oregon, 1933-87, by classes of mines and by methods 
of recovery— Continued 


Gold recovered 


Mines pro- Matr al 


Class and method > treated 
ducing ; : À verage 
(cubic yards) O Value | per cubic 
yard 
Surface placers—Continued. 
Gravel hydraulically handled: 
Hydraulic: 
1099 EIE AA A LG M DL 57 487, 000 2, 871. 20 $73, 300 $0. 151 
1036 AA awe Ere ih 37 513, 000 2, 214. 98 77,413 .151 
A A 72 669, 000 4, 224. 84 147, 869 . 221 
EEN 52 1, 051, 000 2, 677. 05 , 697 . 089 
kr de 48 366, 000 2, 344. 00 82, 040 . 224 
SE hand methods: í 
et: 
A O 204 656, 907 5, 695. 85 145, 586 . 222 
1 2 AA IN 278 754, 032 8, 700. 26 304, 074 . 403 
1035. NI Esa suu A LE ese 151 615, 663 6, 293. 52 220, 273 . 958 
A aute ed 79 455, 580 4, 785. 85 167, 505 . 368 
loy EE EE ECT PEN 71 178, 892 3, 197. 00 111, 895 . 643 
— — — ———— 
Caron placers: 
rift: 
hr cufusewioeteocadsed os. ss. 19 6, 093 400. 24 10, 230 1.679 
sr A Saa A 8 2, 968 1, 038. 73 36, 304 12. 232 
Ree 26 7,337 416. 42 14, 575 1. 987 
A 20 5, 420 422. 21 14,777 2.728 
A A RETE: 15 3, 108 357.00 12, 495 4. 020 
—  — I ees 
Grand total placer: 

o Ta EEE A O 292 2,587,000 | 14,782.76 377, 848 146 
1634 cO AA 332 3, 345, 000 , 239. 91 777, 285 232 
Eege 268 6, 296, 000 | 32,704.03 | 1,144, 641 . 182 
1030. A A eus eu qae AN 166 8, 862,000 | 39,421.00 | 1,379,735 . 156 
10M S.l cure EK 5 150 7,831,000 | 34, 219. 1, 197, 665 . 153 


4 Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, etc. 
5 A mine using more than 1 method of recovery is counted but once in arriving at total for all methods. 


Gold.—Production of gold in Oregon in 1937 decreased 13 percent 
from 1936, the output from placer mines declining 13 percent and that 
from lode mines 14 percent. Although 254 properties produced in 
1937, the bulk of the gold came from relatively few mines; 11 proper- 
ties produced 73 percent of the total gold output of the State. Virtu- 
ally all the gold, other than that recovered from gravel, was derived 
" from dry and siliceous gold ore or from old siliceous tailings. Almost 
three-fourths of the lode gold was recovered by concentration followed 
by smelting of the resulting concentrates. 

Silver.—Production of silver in Oregon in 1937 decreased 29 percent 
in both quantity and value from 1936. Baker County yielded over 
one-half and Grant County over one-fifth of the State total. Nearly 
90 percent of lode-mine silver produced came from dry and siliceous 
gold ores. Concentration followed by smelting of the resulting con- 
centrates accounted for 83 percent of the lode output.  Placers pro- 
duced 8 percent of the State total silver output. 'The Cornucopia 
Gold Mines and the Campbell Oregon Mining Co. were the only com- 
panies producing over 10,000 ounces of silver during the year. 

Copper.—Production of copper in Oregon during 1937 came prin- 
cipally from the property of the Balm Creek Gold Mining Co. in 
Baker County and the Silver Peak mine in Douglas County. The 
output of the State rose 43 percent in quantity and 88 percent in value 
compared with 1936. 
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Lead and zinc.—All the zinc and most of the lead produced in Oregon 
in 1937 came from the Bohemia district, Lane County. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Oregon in 1937, by counties, 
an terms of recovered metals 


Mines pro- Gold 
ducing ! 
8 Silver (lode and 
placer)? 


County Lode Placer Total 


Fine | value | Fine | value | Fine | value | Fine | value 


ounces ounces ounces ounces 
Baker........... 30 24 | 11,800 |$413, 000 | 8,999 | $314,965 | 20,799 | $727, 965 | 34,650 | $26, 802 
Coos............|.-...-- fi AN EMS 24 840 24 840 A AA 
Douglas......... 6 7 213 7, 455 221 7, 735 434 15,190 | 5, 633 4, 357 
Grant...._____-- 15 23 | 1,663 | 58,205 | 10,187 | 356,545 | 11,850 | 414, 750 | 12, 640 9, 777 
Jackson......... 21 21 861 | 30,135 | 4,799 | 167,965 | 5,660 | 198,100 | 1,201 929 
Josephine. ...... 23 48 1, 591 55, 685 9, 759 341, 565 | 11, 350 397, 250 1, 536 1, 188 
Lane............ eet, 2,292 | 80,220 |........|.-....---- 2, 202 80, 220 | 4,853 3, 754 
Malheur. .......|....... O A AA 67 2, 345 67 2, 345 12 9 
Umatilla........|......- M uu. Iu 2 70 2 TÜ AAA A 
Union...........]|..----- Oe ASE DAE 21 735 21 735 3 2 
Wallowa...--.--|.---.-- UA A AA aa 9 315 9 A A 
Wheeler .......|....... LE AAA MESI 49 1.715 49 1,715 10 8 
Other counties 
(Curry, Linn, 
and Marion) 4 6 23 805 82 2, 870 105 3, 675 20 20 
104 150 | 18,443 | 645, 505 | 34,219 |1, 197, 665 | 52, 662 |1, 843, 170 | 60,564 | 46,846 
Total, 1936...... 93 166 | 21,332 | 746, 620 39, 421 |1, 379, 735 | 60,753 |2, 126, 355 | 85,061 | 65, 880 
Copper Lead Zine 
County A x ee Lal value 


Pounds Value Pounds Value Pounds Value 


— áÁ— j| —— É es creer | ——-AAY,—— |) —— e a .x.x— 


D MONTE ET 556,000 | $67,276 32, 000 $1, 888 A co $823, 931 
OOS ANON NOH A AA A A DE notin eee 
Douglas 232, 000 28. 0729 E EE eee sewn eee 47, 619 
E A A A EA AAA PA A A 424, 527 
AS A, AAA vence 2, 000 195. AO WE 199. 147 
Josephine_____. 4, 000 454 A u ss ap sas AA PA 398, 922 
GINO EEN 28, 000 3, 388 184, 000 10, 856 48, 000 $3, 120 101, 338 
IM GIN OUT AA A A A A ees A Le ELS 2, 
Umatilla cto osha cs AA luce tacts eee ceed LAO O E 70 
ONION see oo es A EN A, PE A PEA cee ee 737 
MAI CA A PA | Gee as A A RAINER 315 
WW GGL OR sesh opis se AA A PR A ee aoe eat A 1, 723 
Other counties (Curry, Linn, 

and Marion) A AS A A ee Sele AAA ya 3, 695 

820, 000 99, 220 | 218, 000 12, 862 48, 000 3, 120 2, 005, 218 

Total, 1936___________________ 574, 000 52,808 | 158, 000 7,268 | 122, 000 6, 100 2, 258, 411 


1 ee itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property 

? Source of silver, as follows: 1937, 55,540 ounces from lode mines and 5,024 ounces from placers; 1936, 79,411 
ounces from lode mines and 5,650 ounces from placer mines. 


MINING INDUSTRY 


The increases in price of gold during the period 1933-1934 proved 
very favorable to Oregon's metal-mining industry, because gold is its 
most important product. In 1937, however, the stimulus of $35 an 
ounce appeared to have run its course, as there was & decline in pro- 
duction. A few dredges and a few lode mines, operating almost 
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exclusively for gold, produced the larger part of the value of the 
State metal output. No new dredges of either the connected-bucket 
or dragline type started operations in 1937, but construction of new 
boats of both types was under way before the end of the year. Several 
of the larger lode properties, which had been reopened in recent years, 
were closed during 1937. 


ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 


on Gold and Silver. 


Ore and old tailings sold or treated in Oregon in 1937, with content in terms of recovered 


metals 
Material sold or 
. treated 
Source tee oe E Gold Silver Copper Lead Zinc 
Old tail- 
Ore ings 


Short tons|Short tons| Fine ounces| Fine ounces| Pounds | Pounds | Pounds 


Dry and siliceous gold ore.. 68, 093 6, 307 17, 429 49, 272 533, 300 212, 600 48, 000 
Dry and siliceous silver ore- ¡Y AAA WEE E A A A 
Copper ore................- 2,490. | iic 929 5,768 | 284,700 |..........|.--------- 
ead ore. ooo 9d eis cidit 16 AG | esses 2,000 |.........- 
Lead-copper ore...........- EE 69 320 2, 000 3, 400 |.........- 
Total, lode mines. ... 70, 923 6, 307 18, 443 55,540 | 820,000 | 218,000 48, 000 
Total, placers- -------------ļ----------ļ|---------- 34, 219 2,024. AA A EE EEN 
70, 923 6, 307 52, 662 60,564 | 820,000 | 218, 000 48, 000 

Total, 1096 .-.---.-..-.- 99, 151 37, 187 60, 753 85, 061 574, 000 158, 000 122, 000 


Dry and siliceous gold ore and old tailings sold or treated in Oregon in 1987, by 
counties, with content in terms of recovered metals 


Material sold or 
treated 


County SS DEE Gold Silver Copper Lead Zinc 
Old tail- 
Ore ings 


— À —".- P | r | — A | ——— a | a | —— s 


Short tons| Short tons| Fine ounces| Fine ounces| Pounds | Pounds | Pounds 


Baker oia e 44, 487 2, 500 11,013 32, 417 507, 300 32, 000 |.......... 
Douglas...................- 95 J aste 72 jn AI ERRORES ERO NDS 
Grant- consid es isle 8,928 | cocida 1, 663 187071 Y AAA PARA MES 
Jackson- ------------------- 2087 PA BS | — [BICI o AS VE 
Josephine.................- 6, 082 3, 807 1, 590 558. [e cantu pe ose endo eeu S 
AI t 6,129 1.22... 2, 223 4, 534 26, 000 180, 600 48, 000 
Other counties (Curry, 
Linn, and Marion)....... y( (renee 23 AA AA PR 
68, 093 6, 307 17, 429 49, 272 | 533,300 212, 600 48, 000 
Total, 19386__________. 98, 149 37, 187 21, 201 75,090 | 450,000 158, 000 122, 000 


METALLURGIC INDUSTRY 


Of the 77,230 tons of ore (including 6,307 tons of old tailings) sold 
or treated in 1937 in Oregon, 47,409 tons were produced in Baker 
County; most of the remainder came from mines in Grant, Lane, and 
Josephine Counties. Over 55,000 tons were treated in concentrating 
mills, most of which used flotation; almost 19,000 tons were treated 
in gold and silver mills, some using amalgamation and others cyanida- 
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tion, both with and without concentration; and the remainder of the 
crude ore (nearly 3,500 tons) and the concentrates produced from ore 
and old tailings: were shipped to smelters outside the State as Oregon 
is without smelters. 


Mine production of metals in Oregon in 1987, by methods of recovery, in terms of 
recovered. metals 


Material Gold 


treated Silver Copper Lead Zinc 


Method of recovery 


Short tons | Fine ounces | Fine ounces | Pounds | Pounds | Pounds 


Ore and old tailings amalgamated... 11, 590 2, 231 735 AA A. acte 
Ore, concentrates, and old tailings 
EU eec 6, 988 761 244 E AAA VE, DEE 
Concentrates smelted: 
Flotation. ..-------------------- 5, 595 13, 268 45, 936 532, 300 211, 900 48, 000 
Orav by AA ee u Z ND 51 162 et AA AAA A 
Ore smelted......................... 3, 462 2, 021 8,367 | 287,700 6,100 |.......... 
Total, lode mines. ............|...........- 18, 443 55,540 | 820,000 | 218,000 48, 000 
Keng BT E, enu ser eiie 34, 219 5 024. u E ou Z 
"I M GE 52, 662 60,564 | 820,000 | 218,000 48, 000 
Total AAA cee ede ue 60, 753 85,061 | 574,000 | 158,000 122, 000 


Mine production of metals from gold and silver mills (with or without concentration 
equipment) in Oregon in 1987, by counties, in terms of recovered metals 


pies re das in Concentrates smelted and recovered meta] 
County Con- 
Ore |,Old | Gold | silver | trates | Gold | Silver | Copper| Lead | Zine 
tailings pro- ppe 
duced 


Short | Short Fine Fine Short Fine Fine 


tons tons ounces | ounces | tons ounces | ounces | Pounds| Pounds | Pounds 
Baker -- 2093 | 2. 222. 322 72 3 6 | AA eee E 
Douglas 05 [osa 64 12 2 8 i A ie Beets GEES 
rant....... nidos 1,408 |........ 334 83 1 1 A A AA AA 
Jackson... , 293 PAN 718 209 20 93 74,7 p A AA AAA 
Josephine. ........ 6,054 | 3,807 1, 226 449 39 148 JO: 122 15222 5222 AA 
Lane 4,053 |........ 305 122 307 811 3, 155 | 19,000 | 145,600 | 48,000 
Other counties 
(Curry, Linn, 
and Marion). ... T PA 23 12 A AA PR AA A dust 
14,770 | 3,807 | 2,992 959 462 | 1,067 | 3,449 | 19,000 | 145,600 | 48,000 
Total, 1936.._.._... 29, 701 1,900 | 5, 261 1, 569 567 1,338 | 3,268 | 29,038 | 110,797 | 122, 000 


Mine production of metals from concentrating mills in Oregon in 1937, by counties, 
in lerms of recovered metals 


Material treated Concentrates smelted and recovered metal 
County Concen- 
Ore Old tailings trates Gold Silver Copper Lead 
produced 
Short tons | Short tons | Short tons | Fine ounces| Fine ounces| Pounds | Pounds 
Baker 2-2-2- 43, 140 2, 500 4, 635 9, 990 30, 694 506, 300 31, 300 
Grant- 7, 500 |------------ 344 1, 294 10, 823 Jr onsec aee us 
Lane__ ld 25 2: 051 luso 205 1, 079 1, 248 7, 000 35, 000 


LER nang w 


52, 691 2, 500 5, 184 12, 363 42, 765 | 513,300 66, 300 
Total, 1936. .......... 67, 392 35, 287 5, 147 12, 978 68, 643 | 414, 242 29, 588 
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Gross metal content of concentrates produced from ores mined in Oregon in 1937, 
by classes of concentrates 


Gross metal content 


Class of concentrates Concen- 
trates 
Gold Silver Copper Lead Zinc 
Short tons | Fine ounces| Fine ounces| Pounds Pounds Pounds 

Dry and siliceous gold. ....... 2, 050 8,921 40, 630 40, 098 56, 409 5, 088 
A 3, 080 2, 730 1, 504 487, 400 426. osas dé 
NAAA AO 426 1, 665 3, 197 25, 550 145. 125 [222221 
Lead-copper.................- 39 87 789 6, 210 35, 250 9,374 
ING ri AO 51 27 94 1, 460 , 460 53, 511 
5, 646 13, 430 46, 214 560, 718 240, 670 67, 973 

Total, 1936......-..----------- 5, 714 14, 316 71,911 458, 899 156, 345 137, 035 


Mine production of metals from Oregon concentrates shipped to smelters in 1937, 
in, terms of recovered metals 


BY COUNTIES 


nm Gold Silver Copper Lead Zinc 
Short tons | Fine ounces| Fine ounces| Pounds Pounds Pounds 
TT MERO 4, 638 9, 995 30, 695 506, 300 31, 300 |...........- 
Douglas----------------------- 2 J AAA AAA OR E 
Grant AAA 345 1, 295 10,825 AA A uses ethics 
JACKSON srta ese paced 2: 20-L — (03°F © (254 AAA EE sie 
Josephine..................... 39 148 DOs A PES. PIPERIS 
A eet ates 602 1, 891 4, 403 26, 000 180, 600 48, 000 
5, 646 13, 430 46, 214 532, 300 211, 900 48, 000 
Total, 1996. 2d 5, 714 14, 316 71,911 443, 280 134, 385 122, 000 


Dry and siliceous gold. ....... 2, 050 8, 921 40, 630 37,900 34,500 |...........- 
CODDI SO SS Su bass ta su qu 3, 080 2, 730 1, 504 471, 300 APA AA 
E EEN 426 1, 665 3, 197 17, 400 141,300 |...........- 
Lead-copper.................- 39 87 789 4, 400 39,800 |-.---------- 
E a e UC CO ie 51 27 94 1, 300 2, 300 48, 000 

5, 646 13, 430 46, 214 532, 300 211, 900 48, 000 


Gross metal content of Oregon crude ore shipped to smelters in 1987, by classes of ore 


Gross metal content 


Class of ore Ore 
Gold Silver Copper Lead 
Shorttons |Fine ounces| Fine ounces| Pounds Pounds 
Dry and siliceous gold....................- 632 1, 007 2, 098 1, 641 1, 839 
Dry and siliceous silver.................... | VE 184 enn A 
COD DOF eurac olas 2, 796 929 5, 769 293, 221 512 
Lead AAA A A i ERE 3 16 46 AAA 2, 120 
Lead-eopper............................... 30 69 320 2, 730 3, 530 
3, 462 2, 021 8, 367 297, 592 8, 001 


o AAA ces coer laos oe 2, 058 1, 755 5, 931 142, 912 24, 694 
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Mine production of metals from Oregon crude ore shipped to smelters in 1937, im 
terms of recovered metals 


BY COUNTIES 


Ore Gold Silver Copper Lead 
Short tons | Fine ounces| Fine ounces| Pounds Pounds 

Pake u see cios 976 1, 482 1, 811 49, 700 700 
Douglas... D. A A EE 2, 324 141 5, 601 232, 000 |-.-.-------- 
o 1 II AS 21 34 ADT PA CON 
JACKSON US SQ pls iaa eau dc alada 8 50 stos 2, 000 
dt 78 217 80 4,000 |...........- 
E A A IA 55 97 328 2, 000 3, 400 
3, 462 2, 021 8, 367 287, 700 6, 100 

Total, 19386________._.... 2, 058 1, 755 5, 931 130, 720 23, 615 

BY CLASSES OF ORE 

Dry and siliceous gold..................... 632 1, 007 2, 098 1, 000 700 
Dry and siliceous silver.................... Liricas AA cavere 
CODpDDeP A ee A LL es 2, 796 929 5, 769 284, 700 |............ 
AAA HT 3 16 Ee een 2, 000 
Lead-copper............................... 30 69 320 2, 000 3, 400 
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BAKER COUNTY 


Bull Run district.—Production in the Bull Run district ceased in 
March 1937, when the Whited mine operated by the Record Gold 
Mining Co. closed. 

Cable Cove district.—The Oregon Chief mine shipped gold ore for 
smelting during the first 6 months of 1937, but operations were 
abandoned July 1 as unprofitable. 

Cornucopia district.—The Cornucopia mine, operated by Cornucopia 
Gold Mines, treated 20,252 tons of ore and 2,500 tons of old tailings 
by flotation during 1937 and continued its record of several years as 
the largest producing lode mine in Oregon. The gold concentrates 
were shipped for smelting. 

Cracker Creek district.—The Argonaut group, the Golconda mine, 
and the Ibex and Bull Mountain mine produced in the Cracker Creek 
district during 1937. All three properties shipped gold ore for smelt- 


ing. 

` Eagle Creek district—The Balm Creek Gold Mining Co., which 
operated the Balm Creek mine, was the leading property in the Eagle 
Creek district in 1937 and the largest producer of copper in the State. 
A total of 19,958 tons of dry and siliceous gold ore was milled to pro- 
duce 3,080 tons of copper-gold concentrates by flotation; in addition 
to these concentrates, 422 tons of copper ore were shipped for smelting. 
The property was closed December 20, 1937, because of high costs, 
faulted ore bodies, and the decline in the copper market. The mine 
is developed by two vertical shafts and over 45,000 feet of drifts, cross- 
cuts, and raises. 

Pine Creek districi.—Several placer operations were reported in the 
Pine Creek district during 1937; the largest was the Pine Creek or 
Yellow Nugget placer, where a dragline dredge was employed. 

Rock Creek district—The Highland Maxwell mine treated 2,896 
tons of dry and siliceous gold ore by flotation in 1937 and shipped 
2 tons of the same type of ore for direct smelting. The recovery of 
almost 2,000 ounces of gold, with small quantities of silver, lead, and 
A qualified this property as one of the 10 leading lode mines of 
the State. 

Sparta district.—The Macy mine, operated by Maiden Creek Gold 
Mines, was the largest producing property among several small ones 
in the Sparta district in 1937. 

Sumpter district—Sumpter Valley Placers, worked by the Sumpter 
Valley Dredging Co., was the largest gold producer in the State in 
1937. The company operated an electric dredge of the connected- 
bucket type, having seventeen 9-cubic foot buckets. Nearby, a dry- 
land dredge recovered a small quantity of gold from the Harris prop- 
erty. Several small placer operations also produced gold. 

Virtue district.—The Hidden Treasure and White Swan mines were 
the largest operations reported in the Virtue district during 1937; 
the former shipped 244 tons of gold ore for smelting, and the latter 
treated 70 tons by amalgamation. 

Weatherby district.—Several small operations on Chicken Creek and 
the nearby hills were reported at both lode and placer mines for 1937. 


COOS COUNTY 


Johnson Creek district—Several small-scale placer operations in 
1937 were reported along Johnson Creek. 
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CURRY COUNTY 


Sizes district.—The Cape Blanco placer, operated by Dorothy 
Faris and associates, was the principal producer in Curry County in 
1937. In addition to gold recovered from beach sand, considerable 
quantities of platinum were saved. 


DOUGLAS COUNTY 


Cow Creek district.—Several small placer operations were reported in 
the Cow Creek district for 1937, the largest of which was at the Victory 
mine; 60 ounces of gold were recovered by the hydraulic method. 

Green Mountain district.—A number of lode and placer mines were 
worked in the Green Mountain district during 1937. The Jantzer 
property yielded 52 ounces of gold by hydraulicking, and the Warner 
lode mine produced 34 ounces of gold by amalgamation of 24 tons of 
ore. 

Riddle district.—The Silver Peak mine, the second largest producer 
of copper in the State in 1937, shipped 2 324 tons of copper-silver-gold 
ore to a smelter. 

GRANT COUNTY 


Canyon district.—Ferris € Marchbank handled 1,482,090 cubic 
yards of gravel in 1937 by dragline dredging, from which 6, 416 ounces 
of gold were recovered. The excavator, a 5-W Monaghan Diesel 
electric dragline, was probably the largest used in connection with 
dragline dredging in the world. The Western Dredging Co. began 
dredging November 21, 1937, using a connected-bucket dredge with 
seventy-three 6-cubic foot buckets. A large number of small-scale 
placer miners operated in the Canyon district. The Pittsburgh 
Mining Co. operated the Miller Mountain mine and treated 750 tons 
of gold ore by amalgamation; it was the outstanding lode producer in 
the district. 

Granite district.—A dry-land dredge outfit at the Hope placer 
property on Bull Run Creek was the leading placer operation in the 
Granite district in 1937. The Bull Run placer mine was worked by the 
hydraulic method during the spring months. At the New York mine, 
360 tons of gold ore were cyanided. 

Greenhorn district.—The New York, Vincent Creek, and Vinegar 
Creek placer properties were the principal producers in the Greenhorn 
district in 1937. The outstanding operation, however, was at the 
Ben Harrison mine, where the Campbell Oregon Mining Co. mill 
produced flotation concentrates carrying 1,294 ounces of gold and 
10,823 ounces of silver; the concentrates were shipped to a smelter. 
Operations were suspended i in May, and the machinery was sold and 
partly hauled away before the end of the year. Small quantities of 
gold ore from the Lucky Strike and Red Bird mines were treated by 
amalgamation. 

Susanville district.—The principal operator in the Susanville district 
in 1937 was the Timms Gold Dredging Co., which handled a large 
quantity of gravel with a connected-bucket dredge. 
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JACKSON COUNTY 


Ashland district—The Ashland mine, operated throughout 1937, was 
the leading lode property in Jackson County both in tonnage of ore 
mined and in value of metal recovered. Much of the ore treated was 
the result of development work. 

Gold Hill district.—ln the Gold Hill district, there were several 
small placer operations in 1937, including hydraulic mining at Lance 
Brothers placer and dragline dredging during January and February 
on Pleasant Creek. Several lode mines were active; the largest was 
the Sylvanite, which yielded 45 ounces of gold by amalgamation of 
75 tons of ore. 

Jacksonville district.—Several small placers were operated in and near 
the town of Jacksonville during 1937. Among the lode-mine operations, 
the Opp property produced a small quantity of gold by amalgamation 
and by direct smelting of ore. Several other smaller hd mines were 
active. 

Upper Applegate district.—Grand Placers, Inc., worked its property 
in 1937 by the hydraulic method. The Forest Creek Mining Co. 
operated the Mountain Home property as a drift mine and recovered 
103 ounces of gold from 600 yards of gravel. The B-H Co. operated 
& dragline dredge on the old Sturgis holdings and recovered 2,280 fine 
ounces of gold. The operators estimated that 500,000 cubic yards of 
gravel were treated, three-fourths of which were old placer tailings. 
The Yarra Engineering Co. worked parts of the Sterling mine by 
hydraulicking and parts by delivering the gravel to & stationar 
washing plant by mechanical earth-moving methods. Several small 
lode mines reported production. 


JOSEPHINE COUNTY 


Galice district.—A large number of placer properties operated in 
the Galice district in 1937, but none produced over 100 ounces of 
gold. 'The Benton mine started production August 28 and treated 
lts gold ore in a 35-ton cyanide plant using counter current decanta- 
tion; despite the short run, the property was the leading lode mine 
in Josephine County and one of the larger lode producers of western 
Oregon. A total of 200 tons of old tailings was treated by cyanidation 
in a leaching plant at the Bunker Hill mine. The J. C. L. property 
was active from the first of the year until August 15.  Lessees treated 
600 tons of gold ore by amalgamation at the Oriole mine. 

Grants Pass district.—The C. D. Sexton, Forest Queen, and Jump- 
Off-Joe properties were the leading producing placer mines in the 
Grants Pass district in 1937; all used the hydraulic method. The 
Lambtongue mine treated 189 tons of ore and 7 tons of old tailings 
by amalgamation; operations started April 1 and continued to the end 
of the year. 

Greenback district—The Blue Channel, Columbia, Forsythe, 
Hole-In-Ground, and 3 L’s were the leading hydraulic mines in the 
Greenback district in 1937. The largest producer in the district, 
however, was the Rogue River Gold Co., which operated an electric 
connected-bucket dredge having sixty-five 7%-cubic foot buckets. 
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Carlson € Sandburg operated a drag line dredge on Coyote Creek 
but abandoned work early in the year. The Gold Note lode mine 
treated about 350 tons of gold ore by amalgamation. The Greenback 
property was the largest producing lode mine in the district. 

Illinois River district.— A number of small lode and placer operations 
during 1937 were reported in the Illinois River district. 

Lower Applegate district.—Bishop & Sturtevant operated a dry-land 
dredge on Oscar Creek in 1937 from January 15 until operations were 
suspended May 3; 17,500 cubic yards of gravel were handled and 572 
ounces of gold recovered. The Exchequer mine treated 130 tons of 
gold ore by amalgamation during a 2-month operating period in May 
and June. The Humdinger mine treated 140 tons of gold ore by 
amalgamation after starting operations June 15. A shipment of 27 
tons of gold ore for smelting was reported from the Oregon Bonanza 
mine. 

Waldo district.— The principal producer in the Waldo district in 
1937 was the Esterly mine, where 592 ounces of gold were recovered 
by hydraulicking 50,000 cubic yards of gravel. The Bailey property 
was worked by hydraulicking by the Waldo Placer Mining Co. 
Oregon Gold Mines, Inc., treated 619 tons of gold ore by amalgamation 
at the Rainbow mine; the operator of the property changed the name 
from Rainbow Lode Mines, Inc., to Oregon Gold Mines, Inc., August 14. 


LANE COUNTY 


Bohemia district. —Mahala Mines, Inc., treated 400 tons of dry and 
siliceous gold ore by amalgamation in 1937 and shipped 30 tons of 
lead-copper ore for smelting from the Champion mine. Lead con- 
centrates recovered from gold ore treated by flotation at the Helena 
mine were shipped for smelting. The Minerals Exploration Co. treated 
over 3,000 tons of gold ore from the Musick mine by almalgamation 
and selective flotation; four classes of concentrates were shipped for 
treatment elsewhere. The Noonday mine produced 380 tons of gold 
ore, all of which was amalgamated. The Bohemia district was very 
active during the summer months, but most of the operations had been 
discontinued by the end of the year; the economic value of the com- 
plex ores of the district depends partly on the smelter payments for 
copper, lead, and zinc, although the chief value is in gold. 


OTHER COUNTIES 


Small lode-mine production was made in 1937 in the Quartzville 
district, Linn County, and the Gold Butte district, Marion County. 
There was a small placer output from the Mormon Basin district in 
Malheur County, Desolation district in Umatilla County, Camp Car- 
son district in Union County, Snake River district in Wallowa County, 
and Spanish Gulch district in Wheeler County. 
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Mines in South Dakota produced 581,544 fine ounces of gold and 
139,638 fine ounces of silver in 1937 compared with 586,353.40 ounces 
of gold and 144,448 ounces of silver in 1936. No recoverable lead has 
been produced in the State since 1935 and no copper since 1918. 
The mines are in the three southwestern counties—Custer, Lawrence, 
and Pennington—in what is known as the Black Hills. In 1937, as 
in the past, the bulk of the output came from the Homestake mine at 
Lead, Lawrence County, the greatest producer of gold in the United 
States. The remainder came chiefly from the Portland-Two Johns- 
Ajax group, Maitland, and Gilt Edge mines in Lawrence County; the 
Golden Slipper mine in Pennington County; and placer mines on 
French Creek in Custer County. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1933-37 


Y ear Gold ! Silver 1 Copper ? Lead ? Zine 3 


Per fine ounce| Per fine ounce| Per pound Per pound Per pound 
$25. 56 $0. 350 $0. 064 $0. 037 $0. 042 


LK a a ia 3 0 

1084 los ue cc A c e. 34. 05 4. 6464- .0 03 3 
Eege 35. 00 . 71875 . 083 40 044 
UE S . 7745 . 092 046 050 
ydp 35. 00 7135 . 121 059 


11933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan 31, 1934, was $20.674 
($20.671835) per fine ounce. 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Yearly average weighted Treasury buying price for newly mined silver. 

: Meri SR weighted price of all grades of primary metal sold by producers. 

64646464. 


The effect on the mining industry in South Dakota of the increased 
value placed on gold by the United States Government beginning 


with 1933 is shown by a comparison of the quantity and value of the 
421 
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gold produced during the 5-year periods 1928-32 and 1933-37. The 
output for the earlier period, when gold was valued at $20.67+ per 
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FIGURE 1.—Total value of mine production of gold and silver in South Dakota, 1876-1937. 


fine ounce, was 1,953,850 ounces valued at $40,389,662; from 1933-37 
the output was 2,733,650 ounces valued at $90,816,364. 


Mine production of gold, silver, copper, and lead in South Dakota, 1933-37, and 
total, 1875-1937, in terms of recovered metals 1 


Mines produc- 


Gold (lode and placer Silver (lode and place 
ing Ore (short ( P ) EE 
Year ARA tons) 
Lode | Placer Fine ounces Value Fine ounces| Value 
WEE 4 215 1, 432, 555 512, 403. 77 | $13, 097, 040 125, 417 $43, 896 
lr D WEE 8 258 1, 520, 669 486, 118. 97 16, 989, 858 99, 741 64, 479 
11 A 15 199 1, 487, 235 567, 230. 20 19, 853, 057 151, 047 108, 565 
1936.-..---------- 12 130 1, 549, 146 586, 353. 40 20, 522, 369 144, 448 111,875 
1937____ aoonucnnaa 14 73 1, 597, 178 581, 544. 20, 354, 040 139, 638 108, 010 
1875-1937. ........|.....--- MN (3) 17, 637, 261.00 | 398,901, 344 | 8,670,112 | 6, 183, 709 
Copper Lead 
ARE PRSE = = Total 
Year value 
Pounds Value Pounds | Value 
son c A A A A A A $13, 140, 936 
1084 A A AN — —— — —— ASS — 17, 054, 337 
A A A SE A 7, 000 $280 19, 961, 902 
DUI MNT S a PEU TRUCO Incun Masa: SUE] tn , 634, 244 
A E, PA AA res 20, 462, 050 
1875#1939722 zz sc A shu a.s 195, 691 | $34,598 | 575,313 | 34,820 | 405, 154, 471 


1 For total production of gold and silver in South Dakota, by years, see Mineral Resources, 1913, pt. I, 
p: n Mineral Resources, 1922, pt. I, p. 194; and subsequent volumes of Mineral Resources and Minerals 

earbook. 

2 Figures not available. 


Gold and silver produced at placer mines in South Dakota, 1938-87, in terms of 
recovered metals 


Gold Silver 
Year Total 
value 
Fine ounces Value Fine ounces Value 
A A A 1, 269. 75 2, 455 97 $34 $32, 489 
¡e A IS 1, 080. 20 37,753 85 ' 
A A A A 936. 86 32, 790 103 74 32, 864 
0 A AAA 346. 80 12, 138 31 12, 162 
A A ate ce 1, 010. 60 35, 371 75 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold and silver in South Dakota in 1987, by counties, in terms 
of recovered metals 


UE 9 Gold (lode and placer) Silver (lode and placer) 
Total 
County value 
Lode | Placer | Fine ounces Value Fine ounces Value 

Custer............- 1 10 874.9 $30, 6 $30, 673 
Lawrence.......... 7 10 578, 636. 80 20, 252, 288 139, 263 107, 720 | 20,360,008 
Pennington........ 6 53 2, 032. 20 71, 1, 369 
14 73 581, 544. 00 20, 354, 040 139, 638 108,010 | 20, 462, 050 


Gold and silver produced at placer mines in South Dakota in 1937, by counties, in 
fine ounces, in terms of recovered metals 


Sluicing and hydraulic Dry-land dredges ! Total 
County A. 
Gold Silver Gold Silver Gold Silver 
Custer . nonini 12-23. |S cameo 860. 17 65 872. 40 65 
Lawrence....................- 18. 81 1 42. 99 4 61. 80 5 
Pennington................... 76340] - A E 76. 40 5 
107. 44 6 903. 16 69 1, 010. 60 75 
Total, 1936........-...-...-.-- 207. 06 20 139. 74 11 346. 80 31 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 


MINING AND METALLURGIC INDUSTRY 


All the ore mined in South Dakota in 1937 was dry and siliceous 
gold ore, comprising 1,394,773 tons treated by amalgamation followed 
by cyanidation of sands and slimes, 182,406 tons by cyanidation only 
or by roasting followed by cyanidation, 2,499 tons by amalgamation 
only, and 17,500 tons by amalgamation and flotation concentration 
(123 tons of concentrates containing 577.60 ounces of gold and 90 
ounces of silver were sold). Operating details at both lode and placer 
mines are given in the following review by counties. 


METALLURGIC RECOVERY 
Gold and silver bullion produced at mills in South Dakota by amalgamation, 1933-37 


Gold in Silver in Quicksilver 
Year Ore treated bullion bullion used 
Short tons Fine ounces | Fine ounces Pounds 
A Ee 1, 432, 555 328, 449. 02 š 29, 410 
EE 1, 441,052 310, 941. 73 58, 086 9, 663 
Ur EE 1, 382, 774 335, 553. 97 75, 858 15, 550 
A ey eee 1, 393, 450 339, 052. 08 66, 585 15, 093 
Eeer 1, 414, 772 329, 975. 10 66, 640 10, 178 


18560—38— —28 
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Gold and silver bullion produced at mills in South Dakota by cyanidation, 1933-87 
| 


Material treated 
MENGE UH IE Gold m Silver in Sodium 
Y ear bullion bullion eyanide 
Crude nre ird a Total product product used ! 


Short tons | Short tons | Short tons | Fineounces | Fineounces| Pounds 


1933 AAA Genes tease — 1, 430, 738 | 1, 430, 738 | 182, 685. 00 53, 335 447,172 
p cul uuu S 79,617 | 1,432,045 | 1,511,662 | 174, 097. 04 41.570 519, 724 
AA — 104, 431 | 1,380,128 | 1,484, 559 | 230, 653. 47 73, 558 686, 625 
A EN eR 155, 652 | 1,322,676 | 1,538,328 | 255, 849. 83 71. 811 749, 923 
1917 222 —Á— HUP 182,406 | 1,394,252 | 1,576,658 | 249,980. 70 72.833 2 786,072 


1 In terms of 98- to 98-percent strength. 

2 Actually 1.570,775 pounds of calcium cyanide (48- to 49-percent strenzth) and 684 pounds of sodium cyanide 
. (96- to 98-percent strength); calcium cyanide reduced to equivalent of 96- to 98-percent strength to conform 
with earlier use of figures for high-strength NaCN and KCN. 


REVIEW BY COUNTIES 
CUSTER COUNTY 


The Sterling Mining Co. worked placer ground on the Raver farm 
on French Creek west of Custer with & dragline and screening and 
sluicing plant from June 15 to November 1, 1937. Genie Boy Mines, 
Inc., working the Lynn-Tubbs property 1 mile west of Custer with 
2 draglines, & trommel screen, and sluicing plant from April 20 to 
November 20, recovered 225 crude ounces of placer gold 0.924 fine in 
gold and 0.069 fine in silver. Dr. C. Palmer operated similar equip- 
ment for 1 month on the Kidwell property one-half mile west of 
Custer. Only a few individuals were sluicing and panning on French 
Creek during the year. 

Ore from the Echo lode property was run through a small mill at 
the mine as a test and yielded a little gold. 


LAWRENCE COUNTY 


Homestake mine.—The annual report of the general manager of the 
Homestake Mining Co. for the year ended December 31, 1937, says— 


Operations in all departments during 1937 were normal. Ore production from 
the mine was a little higher than in the preceding year and the gross income for 
gold and silver produced approximately 1 percent less. 

The mine, treatment plants and other surface plants are in excellent condition. 
There was little major new construction during the year. The Ross compressor 
plant was completed early in the year, and in the last quarter preliminary work 
for reconstruction of Cyanide plant No. 1 was begun. Production for 1938 will 
probably approximate that of the past year. 

There are 252,934 tons of ore remaining in shrinkage stopes. 

The reserve of developed ore is 17,743,719 tons. The substantial increase in 
the reserve of developed ore results from the development of a ledge which had 
not previously yielded ore of minable grade in important quantity. This ore is 
materially lower in grade than that in the main ledges but it can be mined with 
some profit under current conditions. 

The Ross Shaft is nearly completed to the 4,100-foot level. Cages will be 
operated to that level early in 1938. 

Sinking of a winze for development below the 4,100-foot level was begun late 
in the year. 

Power output from the hydro-plants was practically the same as in 1936. 
Ample power was supplied from the Kirk power station. 

Filling of stopes with sand tailings was extended to pillar stopes with satis- 
factory results. 
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Ore milled, receipts, and dividends, Homestake mine, 1933-37 1 


Receipts for bullion product 


Ore milled | |. | | | | | | |. 
'Total Per ton 
A told a daLr dr LLL 1, 432, 195 | $12, 900, 316. 78 $9. 0074 $3, 767, 400 
TK EE EE E 1, 440, 692 16, 515, 684. 14 11. 4637 7, 534, 800 
lr EE a 1, 379, 163 19, 191, 013. 19 13. 9150 14, 064, 960 
1838 c-r A VESE EE 1, 383, 929 | 19, 506, 534. 78 14. 0950 9, 041, 760 
Eeer ee L 394, 773 | 19, 304, 076. 45 13. 8403 9, 041, 760 


1 From 1876 to 1937, inclusive, this mine yielded bullion and concentrates that brought a net return of 
$340,790,554 and paid $106,103,962 in dividends. 


Two shafts were used for hoisting ore from the Homestake mine 
in 1937. The deepest is the Ross, designed to open the mine ulti- 
mately to & depth of 5,000 feet, which had been sunk to 4,250 feet 
by the end of the year and was in service to a depth of 3,931 feet. 
The Ellison, the other shaft in service, has a maximum vertical depth 
of 3,300 feet. Primary crushing is done at the shafts. From the 
shafts the ore is moved by rail tramway to the South mill, which has 
a capacity of 3,900 tons per 24 hours. Here it is crushed further by 
stamps, ground, and treated by amalgamation (principally in Clark- 
Todd amalgamators) followed by separate cyanidation of sands and 
slimes in three other plants. 

Other mines.—The second largest producer of gold and silver in 
South Dakota in 1937 was the Bald Mountain Mining Co., which 
operated its group of mines and 325-ton all-sliming cyanide plant at 
Trojan at capacity throughout the year. The ore treated came from 
the Portland, Trojan, Foley, Dakota, and Ajax-Alaska claims and 
was brought to the mill by rail tramway and trucks. The company 
did 3,850 feet of development work in the mine during the year. 

The Canyon Corporation continued as an important producer of 
gold from the refractory sulphide ores of the Maitland mine 5% miles 
northwest of Deadwood. The ores are commonly known as blue 
ores—gold in a siliceous dolomite gangue with pyrite and some 
undetermined arsenic mineral; they are treated by the roast-cyanida- 
tion process in the company mill at the mine. The mill treated an 
average of 110 tons daily for 365 days in 1937 compared with 102 
tons in 1936. Some custom ore from the Belle Eldridge property 
was included in the mill feed in 1937. 

At the Gilt Edge mine, equipped with a new 100-ton cyanidation 
mill, production of ore was begun in May 1937 and was continued 
for most of the remainder of the year at the rate of approximately 
100 tons daily. The Anaconda Mining & Milling Co. recovered 
some gold by amalgamation at the Clover Leaf property at Roubaix 
in the first part of 1937 but suspended operations in May. Gold, 
Inc., operating the Minnesota mine for its first year, directed com- 
pany efforts mostly to cleaning, timbering, and equipping the mine 
and installing and testing machinery in the mill; the ore treated while 
testing the mill yielded some gold. 

On the Black Hills Tin Co. property near Tinton the Bear Creek 
Mining Co. recovered 43 fine ounces of gold from 12,000 cubic yards 
of gravel handled with a power shovel and dry-land dredge. Some 
gold was produced by individuals sluicing on Iron Creek near Tinton 
and on Two-Bit and Whitewood Creeks near Deadwood. 
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PENNINGTON COUNTY 


Most of the metal output of Pennington County in 1937 came from 
the Golden Slipper mine of the Empire Gold Mines, Inc., 5 miles 
east of Hill City; the company carried forward its program of mine 
development and produced a considerable tonnage of ore, which was 
treated by amalgamation and flotation in the company mill. The 
King of the West mine and 50-ton cyanidation mill at Rochford were 
operated until May, when they were shut down; they were not re- 
opened in 1937. Other lode mines and prospects in Pennington 
County that yielded some gold in 1937 were the James and Union 
Hill properties in the Hill City district and the Shellerud and Nancy 
Lee near Rochford. 

Placer miners working chiefly on Battle, Castle, Rapid, and Spring 
Creeks continued to recover small lots of gold dust, most of which 
was sold to dealers or traded for groceries at stores in the vicinity. 
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Mines in Texas produced, in terms of recovered metals, 562 fine 
ounces of gold, 1,325,660 fine ounces of silver, 320,000 pounds of 
copper, and 790,000 pounds of lead in 1937 compared with 613 ounces 
of gold, 1,361 459 ounces of silver, 53,000 pounds of copper, and 
935,000 pounds of lead in 1936. In 1937 the Presidio silver mine 
at Shafter, Presidio County, continued to produce the bulk of the 
State output of gold, silver, and lead. Most of the remainder of the 
silver and a little of the copper came from the Plata Verde mine in 
Hudspeth County. Copper ore from the Black Shaft mine, also in 
Hudspeth County, yielded the bulk of the copper. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1983—37 


Year Gold ! Silver 1 Copper š Lead ? Zinc 3 
Per fine Per fine 
ounce ounce Per pound Per pound Per pound 

Dno CD $25. 56 $0. 350 $0. 064 $0. 037 $0. 042 
A AN Leeds 34. 95 4. 6464- .0 à 
IUS mH olas 35. 00 . 71875 . 083 . 040 . 044 
AN oie oleo e 85. 00 . 7745 . 092 . 046 . 050 
Ee ee ce ee oe 35. 00 . 1735 . 121 . 059 . 065 


1 1933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.674- 
($20.671835) per fine ounce. 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Yearly average weighted Treasury buying price for newly mined silver. 

3 E GEES weighted price of all grades of primary metal sold by producers. 

4 $0.646 A 


MINE PRODUCTION 


The effect of metal prices on metal production in Texas is shown 
by comparing the yearly prices from 1933 to 1937, given in the pre- 
ceding table, with the production figures for the same years, par- 
ticularly 1933 and 1934, given in the following table. As virtually 


427 
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all the gold and lead and much of the copper produced were byproducts 
of silver mining, the comparison shows that a silver price high enough 
to keep the silver mines working is essential if the mining industry 
is to remain an important one. 


Mine production of gold, silver, copper, lead, and zinc in Texas, 1983-37, and total, 
1885—1 937, 1n terms of recovered metals 


Gold Silver 
Year Ore (short 
tons) 
Fine ounces Value Fine ounces Value 
T933 A eicere ie 2 ¡AN AA 160 $56 
e EEN 47, 680 358. 74 $12, 538 854, 442 552, 367 
EI EE EN 72, 222 518. 00 18, 130 1, 000, 960 719, 440 
10318. e A SIE 104, 990 613. 00 21, 455 1, 361, 459 1, 054, 450 
A AA A 120, 145 562. 00 19, 670 1, 325, 660 L 025, 398 


ees | |e | Les 
1]885=1937;;; 2 sector eee eels (1) 6, 660. 00 167, 045 27, 316, 626 19, 314, 571 


Copper Lead Zinc 
Y ear —— I T otal value 
Pounds Value Pounds Value Pounds Value 
rk EE 2, 000 $128 6,000 | $222 |..........|.-.---.-.- 406 
Er A u NCE ES 29, 000 2, 320 719, 000 20; O08 | oce senec 593, 828 
A A core A ; » 324 1, 043, 000 Mr. Lp eS RINT 781, 614 
AA see 53, 000 4,876 935, 000 43,010 A ss. eS 1, 123, 791 
A A AN 320, 000 38, 720 790, 000 46, IS mERET 1, 130, 398 
1885-1037_______.. .. 2 870 259, 749 2 3, 634 468, 739 2744 | $106, 491 20, 216, 595 
1 Figures not available. 2 Short tons. 


Mine production of gold, silver, copper, and lead in Texas in 1937, by counties, in 
terms of recovered metals 


Count Mines pro- | Ore (short | Gold (fine | Silver (fne| Copper Lead 
y ducing tons ounces) ounces) | (pounds) | (pounds) 

Culberson.................... 2 220 AA 2, 291 7, 000 11, 400 
Gillespie.....................- 1 12 400 luu WE Seas 
Hudspeth..................-. 2 9, 634 |.........-.-. 102, 340 313, 000 11, 600 
Presidio- -....---.--0--------- 2 110, 270 558.00 | 1,221,029 |............ 767, 000 

7 120, 145 562. 00 1, 325, 660 320, 000 790, 000 
Total, 1936.................... 5 104, 990 613.00 | 1,361,459 53, 000 935, 000 


SMELTING AND REFINING PLANTS IN TEXAS 


Although silver is the only one of the five metals reviewed in this 
chapter of which Texas is a large producer, the State derives much 
benefit through its smelting and refining industries from the out-of- 
State production of silver and other metals. Custom smelters of the 
American Smelting & Refining Co. in Texas furnished a market for 
ores and concentrates from nine Western States in 1937. The copper 
and lead plants at El Paso treated over 300,000 tons of gold, silver, 
copper, and lead ores and concentrates from Arizona, California, 
New Mexico, and Texas. The natural-gas-retort zinc-smelting plant 
at Amarillo treated approximately 50,000 tons of zinc concentrates 
from Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, 
and Utah. The Illinois Zinc Co. new horizontal-retort zinc smelter 
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5 miles northeast of Dumas was run on lead-free zinc concentrates 
from the Peru mill at Deming, N. Mex., operated by its subsidiary, 
the Peru Mining Co. 

The Nichols electrolytic copper refinery at El Paso continued in 
1937 to treat copper anodes produced at the Arizona smelters of the 
Phelps Dodge Corporation. 'The plant is operated by the Nichols 
Copper Co., which since 1934 has been a unit of the Phelps Dodge 
Corporation. About 8,000 tons of anodes pass through the refinery 
monthly. 

Natural gas is used for fuel by all the foregoing plants. 


MINES REVIEW BY COUNTIES 


Culberson County.—Gouging and clean-up operations early in 1937 
at the Hazel mine in the south end of the Sierra Diablo Range 16 miles 
northwest of Van Horn yielded a few cars of copper-silver ore. A 
mine in the Guadalupe Mountains about 4 miles south of El Paso Gap 
and approximately 1 mile from the New Mexico State line, from which 
some copper was produced in 1908 by the Calumet & Texas Mining 
Co., was worked 4 months in 1937 and produced 43 tons of lead-copper 
ore containing some silver; the ore was trucked by way of Carlsbad, 
N. Mex., to the El Paso smelter. 

Gillespie County.—A. H. Bartholmae, who worked intermittently in 
1937 sinking shafts and installing machinery on his property 24 miles 
from Fredericksburg, reported the recovery of several ounces of gold 
which brought $144.40 at the New Orleans Assay Office. 

Hudspeth County.—Shipments of siliceous silver ore containing a 
little copper were continued in 1937 from the Plata Verde mine, 14 
miles by road southwest of Van Horn. "The mine was operated by 
the owners from January 1 to May 1, when it was taken over by 
Corzelius Taggert & Barrett who operated It to January 15, 1938, and 
then returned it to the owners; the ore shipped in 1937 was mined 
chiefly from the 100-foot level, whereas that shipped in 1936 came 
from an open stope. The Black Shaft mine in the Allamoore district 
was reopened in May 1937 and was worked from that time through 
December 31, when it was closed; the operators shipped over 4,000 
tons of copper-silver ore to the El Paso smelter. 

Presidio County.— The Presidio mine of the American Metal Co. 
of Texas at Shafter continued in 1937 as one of the country's leading 
silver-producing mines. The ore is found as a replacement of lime- 
stone beds and is oxidized, the principal mineral being silver chloride 
associated with argentite, cerargyrite, galena, anglesite, and cerussite. 
The mine is opened by two vertical shafts, one 400 feet and one 700 
feet deep, and six levels and stopes aggregating about 50 miles of 
underground workings. Development work in 1937 totaled 7,583 
feet, of which 5,916 feet were prospecting, and diamond drilling 
totaled 25,304 feet. A rail tramway runs from the west shaft to the 
east shaft, which is connected by an aerial tramway with the mill at 
Shafter, 1 mile away. The ore is crushed to one-quarter inch and is 
ground in ball mills to 67 percent minus 200-mesh. The discharge 
from the ball mills and the undersize from the Hum-mer screen are 
tabled for recovery of lead, and the tailings from the tables are cya- 
nided for recovery of gold and silver. The lead concentrates, of which 
806 tons assaying 0.135 ounce of gold and 399 ounces of silver to the 
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ton and 48 percent lead were produced in 1937, and the silver precipi- 
tates are shipped to the Carteret (N. J.) smelter. Electric power for 
the mine and mill is obtained from a 1,200-horsepower Diesel plant. 


Production of silver from the Presidio mine,! 1885-1937 2 


Silver content of mill š 
Mill heads heads (ounces) Recovery of silver 
Period treated 
(short tons) 
Per ton Total Percent Ounces 
1885-1012... ¿Sulu A s MADE 450, 000 25. 84 11, 628, 000 81. 68 9, 497, 750 
1013206 ne oe ee sche 720, 000 12. 00 8, 640, 000 83. 66 7, 228, 224 
y AA EE 48, 190 22. 87 1, 102. 105 91. 41 1, 007, 434 
ti EE 57, 475 23. 17 1, 331, 696 91. 04 1, 212, 340 
1090. AA A 54, 644 19. 74 1, 078, 673 90. 30 974.049 
Total, 1885-1929. .............. 1, 330, 309 17. 88 23, 780, 474 83. 77 19, 919, 797 
EE ER ; 16.09 401, 926 356. 854 
1934... A su Z ue LIE 46, 653 19. 70 919.064 91.39 839, 936 
19352. z. A A 70, 166 15. 87 1, 113, 686 87. 84 978, 302 
IO O ocn rd 98, 499 14, 41 1, 419, 371 87. 48 1, 241, 60 
193712 A A eae ee 110, 220 12. 76 1, 406, 825 86. 79 1, 220, 921 
Total, 1885-1937. ..........-..- 1, 680, 832 17. 28 29, 041, 346 84. 56 24, 557, 416 


! Howbert, Van Dyne, and Gray, F. E., Milling Methods and Costs at Presidio Mine of the American 
Metal Co. of Texas: Am. Inst. Min. and Met. Eng. Tech. Pub. 368, 1930. 
Howbert, Van Dyne, and Bosustow, Robert, Mining Methods and Costs at Presidio Mine of the Amer- 
ican Metal Co. of Texas: Am. Inst. Min. and Met. Eng. Tech. Pub. 334, 1930. 
2 No production in 1931, 1932, and 1933. 


No activity was reported at other mines in Presidio County. The 
Shafter Mining Co. shipped a car of low-grade silver-lead ore in 1937, 
presumably taken out during development of its property in former 
years, from Presidio to the El Paso smelter. 
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The quantities of both gold and copper produced in Utah in 1937 
were the largest in the history of mining in the State, and the total 
value of the gold, silver, copper, lead, and zinc produced ($87,897,549 
in 1937 compared with $48, 836,356 in 1936) has been exceeded only in 
1917 ($99,328,155), 1929 ($95, 985 ,201), and 1916 ($89,268,684). 

All tonnage figures are short tons and “dry weight”; that i is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1933-37 


Y ear Gold ! Silver ? Copper ? Lead ? Zinc ? 
Per fine Per fine 
ounce ounce Per pound Per pound Per pound 
ji no MERE ee RO $25. 56 $0. 350 $0. 064 $0. 037 $0. 042 
1034. A 34. 95 4. 646 080 037 043 
1039.5. 22 2-222200 was Gu 222 35. 00 . 71875 040 044 
c T — —Ó 35. 00 7745 092 046 050 
Doy FTO PET PIS 35. 00 7735 121 059 065 


1 1933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.674 
($20.671835) per fine ounce. 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Yearly average weighted Treasury buying price for newly mined silver. 

: Mey arene weighted price of all grades of primary metal sold by producers. 
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Mine production of gold, silver, copper, lead, and zinc in Utah, 1933-37, and total, 
1864-1937, in terms of recovered metals 


Mines producing Gold (lode and placer) Silver (lode and placer) 
Ore (short | U U U ——— 
Year tons) 
Lode Placer Fine ounces Value Fine ounces Value 
19332... 121 21 | 4,116, 935 109, 129. 55 $2, 789, 351 5, 669, 197 | $1, 984, 219 
1934_........_.- 190 28 | 5,076, 735 136, 581. 52 4, 773, 524 7,111, 417 4, 597, 280 
19035... 203 31 | 7,771,596 184, 759. 80 6, 466, 593 9, 206, 329 6, 617, 049 
1036: euer 171 28 | 14, 997, 892 223, 444. 00 7, 820, E40 9, 997, 645 7, 743, 176 
1 LS y PRENNE NS 189 14 | 24, 578, 275 322, 759. 00 11, 296, 565 12, 869, 117 9, 954, 262 
1804-1037... ul ll. l: (1) 7, 867, 853.00 | 175, 599,895 | 637,290,978 | 466, 433, 565 
Copper Lead Zinc 
Year SS ee Y s Ocal value 
Pounds Value Pounds Value Pounds Value 
1933. susc 73, 583, 130 | $4, 709, 320 | 117,376, 556 | $4, 342, 933 | 59, 489, 193 | $2, 498, 546 $16, 324, 369 
1934. ........- 86,024, 925 | 6,881,994 | 116, 153,945 | 4,297,696 | 56,396, 279 | 2,425,040 22, 975, 534 
Kr a 129, 515, 217 | 10, 749, 763 | 127,019, 175 | 5,080, 767 | 62, 213,614 | 2,737, 399 31, 651, 571 
1936. ......... 252, 434,000 | 23, 223, 028 | 139, 772, 000 | 6,429,512 | 72, 384,000 | 3,619, 200 48, 836, 356 
1937.......... 411, 988, 000 | 49, 850, 548 | 178,916, 000 | 10, 556, 044 | 96, 002, 000 6, 240, 130 87, 897, 549 
— | I, [| j PP | (| nn 
1864-19J7__.__ 2 2,867, 808 |867, 168, 493 | 23,879, 220 |419, 810, 488 2 635, 635 | 77, 196, 117 | 2,006, 208, 558 
1 1864-1901: Figures not available; 1902-37: 327,131,063 tons produced. 
2 Short tons. 
100 


[LL EL LLL A] 
ptt ttt TT VC 
» MEN HIM 


Total value 


MILLIONS OF DOLLARS 


CALA SUN 
— 

CE EATER 

LLL L 


1870 1880 1890 | 1900 1910 1920 1930 1940 


FIGURE 1.— Value of mine production of gold, silver, copper, lead, and zinc and total value in Utah, 1870-1937. 
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Gold.—The output of gold in Utah in 1937 increased nearly 100,000 
ounces over that in 1936 and was by far the largest in the history of 
mining in the State, exceeding the previous high of 252,439 ounces 
produced in 1906. Most of the increase in gold came from copper 
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ore as a result of capacity operations at the Utah Copper mine at 
Bingham. Substantial increases in gold were also recorded from 
zinc-lead ore and lead ore, but gold from dry and siliceous ores de- 
creased slightly as the output of gold ore decreased from 350,484 to 
216,787 tons. Copper ore yielded 63 percent of the State total gold, 
gold ore 15 percent, and zinc-lead ore 10 percent. More than 74 
percent of the total gold came from the Bingham or West Mountain 
district in Salt Lake County. Gold from concentrates of all classes 
increased sharply, but gold from gold- and silver-mill bullion de- 
creased more than 6,300 ounces. 

Silver.—The output of silver in Utah in 1937 increased 2,871,472 
ounces over 1936, but the total was considerably less than the average 
annual output (17,295,115 ounces) for the decade 1921-30. About 
39 percent of the increase in silver in 1937 came from zinc-lead ore, 
the source of 45 percent of the total silver; substantial increases were 
also recorded from copper ore and lead ore. Silver from the Tintic 
district increased nearly 45 percent, from Bingham 30 percent, and 
from Park City nearly 16 percent; and these three districts yielded 
12,036,455 ounces. The United States € Lark property at Bingham 
was again the leading silver producer in Utah, followed by the Tintic 
Standard mine at Dividend, the Utah Copper mine at Bingham, and 
the Silver King mine at Park City. . 

Copper.—The output of recoverable copper in Utah was 411,988,000 
pounds valued at $49,850,548 in 1937 compared with 252,434,000 
pounds valued at $23,223,928 in 1936. The quantity in 1937 is by 
far the largest in the history of mining in the State, greatly exceeding 
the previous high of 318,282,523 pounds established in 1929, but the 
total value has been exceeded in 4 years—1916, 1917, 1918, and 1929— 
when the average sales price was much higher than in 1937. The 
increase in output in 1937 was due to capacity operation by the 
Utah Copper Co. of the large open-cut mine at Bingham and of the 
Magna and Arthur mills near Garfield; these mills treated more than 
23,000,000 tons of ore in 1937, by far the largest tonnage in their 
history, and there were corresponding increases in the output of 
copper, gold, and silver. 

ead.—The output of recoverable lead in Utah in 1937 increased 28 
percent over 1936, most of the gain coming from zinc-lead ore; how- 
ever, lead from lead ore was also greater, as the output of lead ore 
increased nearly 65,000 tons. There was a marked gain (more than 
25,000,000 pounds) in lead from the Bingham district, and gains 
were also reported at Park City and Tintic. Zinc-lead ore yielded 
72 percent of the State total lead, lead ore 24 percent, and silver ore 
most of the remainder. Concentrates of all classes yielded 73 percent 
of the total lead, and crude ore smelted yielded the rest. 

Zinc.—The output of recoverable zinc in Utah in 1937 was 33 per- 
cent higher than in 1936. Nearly half the increase was in the Park 
City region and was due to the marked gain in zinc-lead ore from 
the Park Utah Consolidated Mines Co. property; larger output of 
zinc was also reported in the Bingham and Tintic districts. Zinc ore 
and zinc-lead ore shipped to smelters yielded only 99,500 pounds of 
recoverable zinc, the remainder coming from zinc-lead ore treated at 
flotation plants. 


434 MINERALS YEARBOOK, 1938 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Utah in 1937, by counties, 
an terms of recovered metals 


Mines produc- | Ore ` (Odd (lode and placer)| Silver (lode and placer) 
County 
Fine Fine 
Lode | Placer | Short tons ounces Value ounces Value 
Beaver...............--.-.- IP [2:204 1, 906 95 $3, 325 11, 382 $8, 804 
Box Elder.................. B. nucis 1, 206 142 4, 970 42, 958 33, 228 
eN A A AE 21 100 PA A 
FANG A PA E AAA 20 AA A A 
Le BEE ¿El AP 3, 835 1, 267 44, 345 19, 086 14, 763 
(SES 28. ees 149, 676 22, 040 771,400 | 1,005, 713 777, 919 
Kane... ee E PPEP dd [uma s EE 
Milerd . -------- 5 2 239 56 1, 960 234 181 
Piute_.... ee 10 AA 23, 095 4,277 149, 695 31, 788 
Salt Lake. ................- A |......-- 23, 728, 283 | 240,510 | 8,417,850 | 5,005, 978 3, 872, 124 
San Juan..................- 4 2 10 512 396 
Summit...................- ais 144, 958 2, 875 100.625 | 1,872,499 1, 448, 378 
Tooele....................- 43 |... 214, 120 17, 260 604, 415 539, 894 417, 608 
Uintabh MMMM 2 15 3 1 31 
inh. AAN 25 AAN 168, 570 30,012 | 1,050,420 | 3,078, 234 2, 381, 014 
Wasatch. .................- LN d 141, 170 4, 158 145, 530 | 1,260, 053 974, 651 
Washington................ NES 2 140 618 8 
189 14 | 24,578, 275 | 1 322, 759 | 11,290, 565 | 12, R69. 117 9, 954, 262 
Total, 1930... -............- 171 28 | 14,997, 892 | 223, 444 | 7,820, 540 | 9,997, 645 7, 743, 176 
Copper Lead Zinc 
County —— —— Pr —  Óom— us z; ERR EK 
value 
Pounds Value Pounds Value Pounds Value 
Beaver............- 15, 967 $1, 932 260. 712 $15, 736 208, 400 $13, 546 $43. 343 
Box Elder.......... 0 6, 01 S00" E IA 38, 599 
(Ce TT WEE AAA A A A A AA 735 
E AA AAA A PA AAA A nad e dades 700 
IOn s SZ ex 5 6, 610 UN EE, EE 59, 570 
ENT 2222 1, 261, 777 152,675 | 4,794, 000 282, 840 821, 400 53,391 | 2,038, 
Kane............... AE ` 820: AAA cT core NONEM 6 
Millard............ 4, 810 582 9, 610 o AAA | RS AP SN 3, 290 
Elite, coda cua 10, 372 . 085 sl AAA AA 177,077 
gal Lake.......... 407, 091, 000 | 49, 258, 011 | 92, 641, 000 | 5,465,819 | 41, 254, 800 | 2,681, 562 | 69, 695, 366 
an Juan........... i (OO: A AAN ew ea AA 19, 
Summit............ 696, 000 84, 216 | 26, 296,000 | 1,551,464 | 18,670,000 | 1,213, 550 | 4, 308, 233 
'Tooele............. 1, 032, 504 124, 933 | 19, 980, 254 | 1,178,835 | 12, 969, 800 843, 037 | 3,168, 828 
Uintah............- 3, DOS RE AAA IIA dulces re 492 
Dtah: s c Mess 1, 501, 000 181, 621 | 16, 332, 000 963, 588 | 2,064, 400 134,186 | 4,710, 829 
Wasatch........... 149, 215 18,055 | 18, 537,712 | 1,093, 725 | 20,013, 200 | 1,300,858 | 3,532,819 
Washington........ 63, 909 7,733 20, 000 J. 100 A, A , 531 
411, 988, 000 | 49, 850, 518 1178, 916, 000 | 10, 556, 044 | 96,002,000 | 6, 240, 130 | 87,897, 549 
Total, 1936........- 252, 434, 000 | 23, 223, 928 |139, 772,000 | 6, 429, 512 | 72, 384, 000 | 3, 619, 200 | 48, 836, 356 


1 Includes 55 ounces of placer gold distributed as follows: Garfield County, 21 ounces; Grand County, 20 
ounces; Millard County, 7 ounces; San Juan County, 4 ounces; and Uintah County, 3 ounces. 


MINING INDUSTRY 


The mining industry in Utah in 1937 enjoyed more favorable 
operating conditions than in any year since 1929. The total value of 
the gold, silver, copper, lead, and zinc produced ($87,897,549) was 
only 8 percent less than in 1929 ($95,985,201), and new records were 
established in quantity of gold and copper and in tons of ore mined. 
The increase in output of copper ore is especially noteworthy, but 
important gains were also reported in output of zinc-lead ore and 
lead ore. Mining operations continued at a high rate during the first 
9 months of the year, but considerable curtailment was in effect at 
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base-metal mines by the end of the year. Base-metal prices declined 
rapidly during the fall and winter months and production decreased 
simultaneously. 

Mine development and plant improvements continued at an in- 
creased rate during the year, and several new operations of impor- 
tance were started. The National Tunnel & Mines Co. (subsidiary 
of the International Smelting € Refining Co.) was formed in 1937 
and acquired and consolidated the properties of the Utah-Delaware 
Mining Co. and Utah-Apex Mining Co. at Bingham. In June the 
new company started driving the Elton tunnel from a site near the 
smelter on the Tooele side of the Oquirrh Mountains, and several 
thousand feet of the bore had been finished by the end of the year; 
when completed the tunnel will open parts of the Bingham district 
at great depth. 

ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore sold or treated in Utah in 1937, with content in terms of recovered metals 


Mines 
Source e Ore Gold Silver Copper Lead Zinc 
ing 
Fine Fine 
Short tons | ounces ounces Pounds Pounds Pounds 
Dry and siliceous gold ore.. 42 216, 787 | 47,603 548, 501 1, 190, 872 657,081 |..........- 
Dry and siliceous gold- 

silver ore 24 168,769 | 20,115 990, 730 | 2,610,382 | 1,816,515 |___._...... 
Dry and siliceous silver ore. 32 99, 596 4, 912 | 1, 963, 887 782,873 | 3,136,608 |........... 
(1) 485, 152 | 73,630 | 3,503, 118 | 4,584,127 | 5,610,204 |____..._.--.. 
Copper ore. ................ 23 | 23,197,017 | 202, 427 | 1, 918, 080 |401, 830, 019 98: EET 
Lead ore..................- 88 152, 691 10, 540 | 1, 632, 958 1, 453, 819 | 43,746, 171 |........... 
AAA ee eoe 1 | v5 AA POR A , 500 84, 000 
Zinc-lead oe 32 743,242 | 31,107 | 5,814,961 | 4,120,035 |129, 549, 727 | 95, 918, 000 
Total, lode mines....| 1189 | 24, 578, 275 | 322, 704 |12, 869, 117 |411, 988, 000 |178, 916, 000 | 96, 002, 000 
Total, placers.............. E A SIE AA AAA AAA oT 
203 | 24, 578, 275 | 322, 759 |12,869, 117 |411, 988, 000 |178, 916, 000 | 96, 002, 000 


Total, 1936. ...............- 199 | 14, 997, 892 | 223, 444 | 9, 997, 645 |252, 434, 000 |139, 772, 000 | 72, 384, 000 
1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 


Zinc products (as marketed from Utah mines and mills) sold to smelters and elec- 
trolytic plants in 1937 


Average 


assay of 
Classification County KA Gross zinc | ore and Ee 

concen- 

trates 
Short 
tons Pounds Percent Pounds 
Zinc O60 fee T00 AAA A 173 92, 934 26. 86 84, 000 
Zinc-lead ore ....... Salt H EE 39 17, 348 22, 24 15, 500 
Zinc concentrates...| Beaver, Juab, Salt Lake, Summit, | 97,359 | 106, 558, 912 54. 72 | 95, 902, 500 
Tooele, Utah, and Wasatch. 

97,571 | 106, 669, 194 54.66 | 96, 002, 000 
Total 103655532520) AA AA 73, 458 80, 426, 142 54. 74 | 72, 384, 000 
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METALLURGIC INDUSTRY 


The 24,578,275 tons of ore produced in Utah in 1937 comprised 
127,288 tons treated at gold and silver mills, 23,941,803 tons treated 
at concentration plants, and 509,184 tons shipped crude for smelting. 
The marked increase of 9,605 321 tons in ore handled at concentration 
plants was due chiefly to the record output of copper ore from 
Bingham. 

Seven gold and silver mills were active in Utah in 1937—two small 
plants using straight amalgamation, three using straight cyanidation, 
one using amalgamation and concentration, and one using cyanidation 
and concentration. 

Nine concentration plants were in operation in Utah in 1937— 
seven were straight flotation mills (three treating copper ore and four 
treating zinc-lead ore), and two were combined gravity and flotation 
plants treating lead ore. 

The following tables give details of the treatment of all the ore 
produced in Utah in 1937. 


Mine production of metals in Utah in 1937, by methods of recovery, in terms of 
recovered metals 


Method of recovery DAR ERN Gold Silver Copper Lead Zinc 
Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds 
Ore amalgamated.............- 20, 538 2, 186 2 CAG AAA PO uu rss zo 
Ore cyanided. ................. 106, 750 9, 319 RE al AAA A PA 
Concentrates smelted t.._...... 910,572 | 235,271 | 7,737,160 | 400,802,359 | 129, 744, 655 | 95, 902, 500 
Ore smelted.................... 509, 184 75,928 | 5,127,834 6, 346, 553 49, 171, 345 99, 500 
Mine-water precipitates 
smeltod AR A ls us 22 laa 4, 839, 088 [osccuaiciósass irradian 
SE A a A Bo A AA A AN 
AAA. 322, 759 | 12, 869, 117 411, 988, 000 178, 916,000 | 96, 002, 000 
A A VE 223, 444 9, 997, 645 252, 434, 000 139, 772,000 | 72, 384, 000 


1 Includes zinc concentrates treated at electrolytic plants. 
2 AN from Salt Lake County. 


Mine production of metals from gold and silver mills (with or without concentration 
equipment) in Utah in 1937, by counties, in terms of recovered metals 


Recovered in bullion Concentrates smelted and recovered 


metal 
Ore 
County treated e 
Gold Silver trates Gold Silver 
produced 


Lc ccc (| — n | e odi —— ws w 


Short tons | Fine ounces | Fineounces| Short tons | Fine ounces | Fine ounces 
275 76 126 


LR dee EEN a 5q- ORO ee MARA EE 
Pinto 232.122.225: 20926 20, 518 2, 182 2, 644 47 641 5, 509 
Toole avus rias oce 106, 475 9, 243 1, 351 524 1, 136 130 
Washington. ................- 20 4 Micra c EV A ipe iE 


PETES | d n À ai 


127, 288 11, 505 4, 123 571 1,777 5, 729 
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Mine production of metals from concentrating mills in Utah in 1987, by counties, 
an terms of recovered metals 


Concentrates (to smelters and COITU plants) and recovered 
me 


Pounds 


25, 366, 280 
12, 218, 897 

2, 507, 233 
18, 530, 712 


129, 744, 655 
105, 226, 647 


Pounds 
208, 400 
821, 400 

41, 239, 300 
18, 670, 000 
12, 885, 800 

2, 064, 400 


20, 013, 200 


95, 902, 500 
72, 384, 000 


Ore 
County milled 
Concen- 
trates Gold Silver Copper 
produced 
Fine Fine 
Short tons ¡Short tone | ounces ounces Pounds 
5 -.------------ 1, 022 538 52 6, 548 3, 486 
JUBD A 6, 003 1, 705 112 37, 581 12, 900 
Salt Lake. --..--....... 23, 572, 933 | 777,212 | 223,871 | 4,270,000 | 399, 174, 574 
Summit..............- 140, 330 37, 151 2,647 | 1,757, 138 ; 
'T'ooele...............- 66, 937 34, 204 ], 444 333, 766 775, 891 
Utah... i. routes 17, 473 6, 547 1, 319 155, 384 43, 447 
Wasatch.............. 137, 105 52, 644 4, 049 | 1,171,014 148, 615 
23, 941,803 | 910,001 | 233, 494 | 7, 731, 431 | 400, 802, 359 
Total, 1936............- 14, 336, 482 637, 225 | 137,058 | 5,747,353 | 239, 335, 360 


Gross metal content of Utah concentrates produced in 1937, by classes of concentrates 


Concen- 
trates 
produced 


Class of concentrates 


Gold 


Gross metal content 


Silver 


Copper 


—& Ñn | — xV | ED | ————————————— | —— G — Y 


Short P. Fine ounces | Fine ounces 


zm = — gp am ep o c um = e = a | - e a am c om e gp em o ep en m | en ep e en en om op ep op ep em d 


408, 949, 753 
3, 837, 675 
952, 547 
606, 486 


6, 679, 488 
4, 699, 636 


106, 558 


125, 863, 676 


14, 383, 733 
, 912 
7, 150, 788 


—— r | — p. —— RA m 


Dry gold... I... 1, 777 : 
A A cun oec rie 592, 018 202,386 | 1,912, 576 
nd e d e loi ee 119, 162 16,833 | 4,965, 874 
AMC ls 97, 359 4, 576 537, 421 
Iron (from zinc-lead ore)....| 101, 462 9, 699 315, 560 
910, 572 235, 271 7,737, 160 
Total, 1936.................- 637, 340 137, 479 5, 749, 046 


414, 346, 461 
247, 679, 767 


137, 242, 800 
111, 372, 586 


128, 093, 433 


97, 527, 470 


Mine production of metals from Utah concentrates in 1937, in terms of recovered metals 
BY COUNTIES 


— | rr Í —rr e | one ene femme wp 


129, 744, 655 
105, 226, 647 


Concen- 

trates 

Short 

tons 

BDO VO 22.2222 oe ai tes 538 
J 165: E ER 1, 705 
PIULO: 2:12. 2202222 47 
Salt Lake _.. lucens 777, 212 
Bummit-...------------------ 37, 151 
Tooele-----.------------------ 34, 728 
LBE a P A li 6, 547 
W asatch-.-------------------- 52, 644 
910, 572 
Total; 1936... 222 222252 cuz 637, 340 


Fine 
ounces 
52 


112 


235, 271 
137, 479 


Fine ounces 


155, 384 
1,171, 014 


7, 737, 160 
5, 749, 046 


Pounds 
208, 400 
821, 400 


399, 174, 574 
643, 440 
715, 891 

43, 447 
148, 615 


400, 802, 359 
239, 335, 360 


BY CLASSES OF CONCENTRATES 


Dry gold__. d deo eux 571 
Coppet- ---------------------- 592, 018 
WCAG EE 119, 162 
DADO a ts 97,359 
Iron (from zinc-lead ore)...... 101, 462 


70, 450, 539 
25, 366, 280 
12, 218, 897 


2, 507, 233 
18, 530, 712 


> , 


6, 345, 437 
2, 845, 115 


120, 554, 103 


WEE E eee 


910, 572 


7, 737, 160 


400, 802, 359 


129, 744, 655 


95, 902, 500 
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Gross metal content of Utah crude ore shipped to smelters in 1937, by classes of ore 


Gross metal content 


Class of ore Ore 
Gold Silver Copper Lead Zinc 
Short Fine 
tons ounces |Fine ounces Pounds Pounds Pounds 

Dry and siliceous gold ........ 89, 499 34, 321 8, 649 1, 227, 364 1, 044, 348 |... 
Dry and siliceous gold-silver..| 168, 769 26, 115 990, 730 2, 691, 020 3, 203,379 |... 
Dry and siliceous silver.._.._..| 99, 596 4,912 | 1,963, 887 807, 017 5, 565, 776 ooi eco 
e -. .. encre 2, 217 41 5, 319, 328 13,461 |... ue 
Lead A et esee eee 148, 891 10,539 | 1,629, 064 1, 818, 608 45, 435, 660 |...........- 
VA VIL ERREUR IR I3 PA AA IA 2, 728 92, 934 
Zinc-lead. .................... BO AAA AO A A 16, 645 17, 348 

509, 184 75,928 | 5,127,834 6, 863, 337 55, 231, 997 110, 282 
Total, 1936... 22029 da 487, 042 67,950 | 4, 243, 192 7, 442, 849 40, 488, 483 |... 


Mine production of metals from Utah crude ore shipped to smelters in 1937, in 
terms of recovered metals 


BY COUNTIES 


Ore Gold Silver Copper Lead Zinc 
Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds 

BO VO dee 884 43 4, 834 12, 481 95,718 |... sus 
Box Eldor- uu uu uu suia 1, 206 142 42, 958 380 ME 2 L 2: 
¿A c2 gera LZ 3, 560 1, 191 18, 960 595 6, 610 |.......... 
Juüuab- A EE 143, 673 21, 928 968, 132 1, 248, 877 4, 294, 000 |.......... 
¿AA A pe eeu EE 137 3,4 9,610 AA 
KIT, e EE 239 49 234 A meis 
¡A maa 255 2, 577 1,454 , 545 10, 372 26, 085 |.........- 
Salt Lake 155, 300 16, 639 735,978 | 3,077,338 | 22, 190, 461 15, 500 
San Juan. MM E) 952 6 512 154,000 |------------ļ|---------- 
Summit: A nsona Ossa 4, 628 228 115, 361 52, 554 929,720 |.........- 
dl MA ooo cece 40, 708 5, 446 204, 647 256, 613 7, 761, 357 84, 000 
Uintah cac eee aces ¡AAA 31 3 000 EE, EEN 
Utah A epee een ee Rc ese 151, 097 28,693 | 2,922,850 | 1,457,553 | 13,824, 707 |.........- 
ET ss orice oe sek 4, 065 1 89, 039 7, 000 WE 
Washington........................| 2958 |.........- 616 63, 909 20, 000 |.........- 

509, 184 75,928 | 5,127,834 | 6,346,553 | 49, 171, 345 99, 500 
Total 1036... c ce iecur 487, 042 67,950 | 4,243,192 | 7,057,045 | 34, 545, 353 |.......... 

BY CLASSES OF ORE 

Dry and siliceous gold... ............ 89, 499 34, 321 538, 649 | 1,190, 872 657, 081 |.........- 
Dry and siliceous gold-silver. . ...... 168, 769 26, 115 990, 730 | 2,610,382 | 1,816,515 |.......... 
Dry and siliceous silver............. 99, 596 4,912 | 1,903,887 782,873 | 3,136,608 |.......... 
COD DOR Z up ecce ri 2, 217 41 5, 504 309,700 | 7,398 |.......... 
¡PA A A 148, 891 10,539 | 1,629,064 | 1,452, 726 | 43, 536, 581 |.......... 
A A A Lid AA AAA IA 500 84, 000 
A AA AAA A WEE 14, 662 15, 500 

509, 184 75,928 | 5,127,834 | 6,346, 553 | 49, 171, 345 99, 500 
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BEAVER COUNTY 


Most of the output from Beaver County in 1937 was zinc-lead ore 
shipped to custom mills at Bauer and Midvale from the Lincoln silver 
mine in the Lincoln district, the Quad Metals mine in the San Fran- 
cisco district, and the Moscow Silver mine in the Star district. The 
remainder of the county output was ore of smelting grade from the 
Beaver Lake, Frisco Silver-Lead, Horn Silver, Cactus, Good Luck, 
Gold Bar, and Moscow Silver mines. 


BOX ELDER COUNTY 


The Vipont mine in the Ashbrook district was operated by lessees 
and more than 1,000 tons of silver ore were shipped in 1937 for smelt- 
ing. Gold ore of smelting grade was shipped from the Skoro mine by 
the Plata Mining Co. and from the Raft River property by the Little 
May Mining Co. 

IRON COUNTY 


The Gold Dome Mining Corporation operated the cyanidation mill 
at the Gold Coin mine for a short time in 1937 and also shipped a car 
of gold ore for smelting. The remainder of the Iron County output 
was siliceous ore of smelting grade, comprising gold ore from the 
Creole & Surprise, Gold Hill, Jennie, Wonder, Exchange Sulphate, 
Independence & Genter, Winner, and Al Smith properties and silver 
ore from the Ophir, Burro, and Steele properties. 


JUAB COUNTY 


Detroit district. —Lessees continued shipments of gold ore containing 
some copper and silver from the Ibex mine in the Detroit Mountains 
northwest of Delta. The property extends over the line into Millard 
County, and production was reported from both counties in 1937. 

Fish Springs district. —The entire output of the Fish Springs dis- 
trict in 1937 was rich silver-lead ore of smelting grade, chiefly from 
the Utah and Galena mines. 

Tintic district.—The Tintic district lies in both Juab and Utah 
Counties, and the mines in both sections are reviewed here. The 
table that follows gives the production in each section in 1937 and a 
comparison of the total with that for 1936, and indicates a substantial 
increase in the output of each of the five metals. The table gives also 
the district output from 1869 to 1937. 


Mine production of gold, silver, copper, lead, and zinc in Tintic district, Juab and 
Utah Counties, Utah, 1986-37, and total, 1869-1937, in terms of recovered metals 


Mines 
pro- Ore Gold Silver Copper Lead Zinc e 
ducing 
1937 Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds 

Juab County....... 18| 147,255| 21, 696 991, 051| 1, 224, 000 4, 646, 000| 821, 400} $2, 001, 547 
Utah County....... 16| 163, 327| 29,373] 3,039,373} 1, 438, 000 15, 750, 000} 1, 696, 200] 4, 592, 511 
34| 310,582] 51,069] 4,030, 424] 2,662,000} 20,390, 000| 2, 517,600) 6, 594, 058 
Total, 1936........- 27| 219,998]  40,891| 2,787,321| 1,712, 641 14, 125, 304 353, 100| 4, 414, 947 


Total, 1869-1937- .--|-------- (1) 2, 358, 379/241, 022, 632/227, 068, 044|1. 729, 645, 502135, 156, 6621358, 397, 006 


—— 


1 Figures not available. 
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Producing mines in the Juab County section of the Tintic district 
in 1937 included the Centennial-Beck, Chief Consolidated, Dragon, 
Eagle & Blue Bell, Empire Star, Godiva, Grand Central, Mammoth, 
Plutus, Showers, Gunderson, Victoria, Yankee Girl, Sunbeam, and 
Black Jack properties. Various lessees continued operations at the 
properties of the United States Smelting, Refining & Mining Co., 
including the Centennial-Beck, Eagle € Blue Bell, and Victoria 
groups; the entire output was shipped for smelting and comprised 
about 44,000 tons of gold-silver ore and about 7,000 tons of lead ore, 
the total indicating a substantial increase over 1936. The Chief 
Consolidated Mining Co. continued operations in 1937 at the Chief 
No. 1, Plutus, Eureka Hill, and Gemini mines in Juab County and 
the Apex Standard mine in Utah County. According to the company 
printed annual report, the output from Juab County comprised 3,415 
tons of silver ore and 34 tons of lead ore from the Plutus mine; 5,647 
tons of silver ore from the Eureka Hill mine; 2,625 tons of silver ore and 
977 tons of lead ore from the Gemini mine; and 9,180 tons of silver 
ore, 1,565 tons of lead ore, and 6,003 tons of zinc-lead ore from the 
Chief No. 1 mine. Nearly 3,000 feet of development were reported 
by the company in the Chief No. 1 and Plutus mines. The Mammoth 
Mining Co. continued operations at the Mammoth mine during 1937; 
nearly 49,000 tons of ore (chiefly gold-silver) were shipped for smelting, 
a marked increase over the 28,000 tons shipped in 1936.  Lessees 
operated the Dragon and Empire-Star groups (controlled by the Inter- 
national Smelting € Refining Co.) and shipped nearly 4,700 tons of 
siliceous ore for smelting. The American Smelting & Refining Co. 
reopened the Grand Central mine near Mammoth; mining operations 
were not begun, but lessees shipped nearly 1,400 tons of gold-silver 
ore from the dump to Garfield for smelting. Lessees at the Godiva 
mine shipped nearly 4,000 tons of gold ore and lead ore for smelting. 
The remainder of the output from the Juab County section included 
silver ore from the Showers, Sunbeam, and Black Jack mines. 

In the eastern section of the Tintic district (Utah County) the 
Apex Standard, Baltimore, Colorado Consolidated, Eureka Lilly, 
Eureka Standard, Iron Blossom, May Day, North Lily, Provo, 
Sioux, Tintic Bullion, Tintic Standard, Utah, Yankee, and Zuma 
mines were productive in 1937. According to the printed annual 
report of the Tintic Standard Mining Co., there were substantial in- 
creases in metal output of the mines owned or controlled by the com- 
pany. The class and tonnage of ore from each property, as given in 
the report, are as follows: Tintic Standard mines (including Iron 
Blossom), 53,692 tons of siliceous ore and 25,593 tons of lead ore; 
Eureka Standard, 35,686 tons of siliceous ore and 160 tons of lead ore; 
Eureka Lilly, 15,086 tons of siliceous ore; Colorado Consolidated, 159 
tons of siliceous ore; Provo, 182 tons; and Sioux, 21 tons. A 
total of 11,871 feet of drifting, 1,430 feet of raising, and 46 feet of 
sinking was reported at the properties in 1937. The Chief Consoli- 
dated Mining Co. continued development at the Apex Standard mine 
during 1937 and shipped 4,403 tons of siliceous ore for smelting. 
The North Lily Mining Co. continued operations at the Baltimore, 
North Lily, and Tintic Bullion mines during 1937; most of the produc- 
tion was zinc-lead ore from the North Lily and Tintic Bullion mines, 
but several thousand tons of siliceous ore and lead ore were shipped 
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for smelting. The remainder of the output from the Utah County 
section comprised siliceous ore and lead ore shipped from the May 
Day, Utah, Yankee, and Zuma mines for smelting. 


MILLARD COUNTY 


The entire output from lode mines in Millard County in 1937 was 
crude ore shipped for smelting, chiefly from the Charm, E. P. 
and Marette mines in the Detroit district and the East Antelope 
mine in the Antelope district. A little placer gold was recovered in 
the Sawtooth Mountains district. 


PIUTE COUNTY 


The Allied Annie Laurie Gold Mines, Inc., suspended operations 
at the Annie Laurie mine in the Gold Mountain district in September 
1937 after milling about 20,000 tons of gold ore; the output of gold 
was considerably less than in 1936. Lessees continued to operate 
the Deer Trail mine in the Mount Baldy district and shipped 2,140 
tons of gold ore for smelting. The remainder of the output from 
Piute County was ore shipped for smelting from mines in the Ohio 
district, including the Bully Boy, B. W. & H., Copper Belt, Gold 
Strike, Tris, Piute Chief, and Wedge properties. 


SALT LAKE COUNTY 


Big and Little Cottonwood districts.—The following table gives the 
combined output of mines in the Big and Little Cottonwood districts 
in 1936 and 1937 and the total from 1867 to 1937. 


Mine production of gold, silver, copper, lead, and zinc in Big Cottonwood and Little 
ER districts, Utah, 1986-37, and total, 1867-1937, in terms of recovered 
metats 


Mines Total 
Year pro- Ore Gold Silver Copper Lead Zinc value 
ducing 


Short Fine Fine 
tons | ounces ounces Pounds Pounds Pounds 


1936....--.------------ 12 | 2,890 | -287 | 50,532 | 45,598 | 713,848 | 29,480 | $87,681 
IO eege 9| 7,858 | 363 | 132,499 | 249,000 | 2,175,000 | 115,600 | 281,161 

A A SAA IA | |ijj—— === AAA 
Total, 1867-1937______. |.......- 623, 556 | 28, 764 |16, 735, 740 |16, 224, 634 |236, 628, 048 |1, 569, 204 133, 887, 711 


Lessees continued operations at the property of the Cardiff Mining 
& Milling Co. in Big Cottonwood Canyon and shipped nearly 5,000 
tons of ore in 1937; most of the material was lead ore shipped for 
smelting, but 3 cars of zinc-lead ore were shipped to & custom flotation 
mill and 1 car of zinc-lead ore was shipped east to a retort plant. The 
remaining output from Big Cottonwood comprised gold-silver ore 
from the Lake Blanche mine (Wasatch Gold Mines, Inc.) and lead ore 
from the Prince of Wales, 'Tar Baby, and Howell mines. 

The Alta United, Columbus (Wasatch Mines Co.), Columbus 
Rexall, and. Dipper mines in the Little Cottonwood district were 
productive in 1937; most of the output was lead ore shipped for 
smelting, but some zinc-lead ore and siliceous ore were also produced. 
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Bingham or West Mountain district.—The following table gives the 
production from mines at Bingham in 1936 and 1937 and the total 
from 1865 to 1937. 


Mine production of gold, silver, copper, lead, and zinc in Bingham or West Moun- 
tain district, Salt Lake County, Utah, 1936-37, and total, 1865-1937, in terms of 
recovered metals 


Mines Gade Silver 
Year pro- Ore and (lode and Copper Lead Zinc Total value 
ducing placer) placer) 
Fine Fin 
Short tons| ounces ounces Pounds Pounds | Pounds 
19906... 2 SL LO uz 16114, 258, 656| 149, 449| 3, 753, 539/248, 905, 761|64, 902, 783/34, 843, 380| $35, 764, 865 
1087. Lc us 2222 Z S 15123, 720, 375| 240, 147] 4,873, 479|406, 842, 000/90, 466, 000141, 139, 200| 69, 414, 205 


Total, 1865-1937. ...|........ (1) 3, 619, 3091104, 586, 311| ? 2, 658, 803/21, 269, 817| 2 305, 980/1,130,916,030 


1 Figures not available. 
2 Short tons. 


The Utah Copper Co. (Utah Mines Division, Kennecott Copper 
Corporation) operated the open-cut mine at Bingham and the Magna 
and Arthur mills at a record rate in 1937 and was by far the most 
important producer in the State; 23,119,800 tons of ore were mined 
and milled in 1937 compared with 13,773,900 tons in 1936, and the 
output of copper, gold, and silver was the largest in the history of the 
company. Equipment for the recovery of molybdenum was installed 
in both the Arthur and Magna mills, and in 1937 the copper concen- 
trates (containing molybdenite) were re-treated to recover molybde- 
num. In addition to milling operations the company also recovered 
considerable copper in precipitates at the mine-water precipitation 
plant at Copperton. New shovels and locomotives were added to the 
equipment at the mine, and a contract was let to drive a vehicular 
tunnel around the pit connecting Bingham and Copperfield. The 
American Smelting & Refining Co. continued leasing operations at the 
Boston Consolidated property of the Utah Copper Co. and in 1937 
produced nearly 41,000 tons of lead ore and more than 14,000 tons of 
gold-silver ore shipped for smelting and nearly 3,000 tons of zinc-lead 
ore shipped to Midvale for milling. 

The United States Smelting, Refining & Mining Co. operated 
throughout 1937 at the United States & Lark, Niagara, Bingham 
Metals, and Montana Bingham groups (all at Bingham). The metal 
output from the group was considerably larger than in 1936, when 
the mines were closed for more than 2 months by a metal-mine strike. 
Most of the ore produced was zinc-lead treated in the enlarged flota- 
tion unit at Midvale, but considerable siliceous ore and lead ore 
were shipped for smelting. 

The National Tunnel & Mines Co., controlled by the International 
Smelting & Refining Co., was formed March 15, 1937, and acquired 
the Utah-Apex and Utah-Delaware properties at Bingham; company 
and lessee operations produced more than 63,000 tons of ore, com- 
prising zinc-lead ore milled and gold ore and lead ore smelted at 
Tooele. On June 15, 1937, the new company started driving the 
Elton tunnel from a site near the smelter at Tooele; when completed 
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to its projected length of 23,000 feet, the new tunnel will open the 
Apex-Delaware ground at great depth. 

The Ohio Copper Co. completed in September 1937 the construction 
of a 1,000-ton flotation plant designed to re-treat about 5,000,000 tons 
of old tailings from earlier milling operations; about 75,000 tons of 
old tailings were treated before the end of the year, and in addition 
to the concentrates produced the company recovered considerable 
copper from underground leaching operations. During the year the 
company sold to the Kennecott Copper Corporation all the patented 
mineral ground above the Mascot tunnel level. 

- The Combined Metals Reduction Co. continued regular operations 
at the Bingham group and shipped in 1937 nearly 17,000 tons of ore, 
comprising zinc-lead ore milled at Bauer and gold-silver ore and lead 
ore shipped to smelters. 

SAN JUAN COUNTY 


Copper ore was shipped in 1937 for smelting from the Big Indian, 
Lisbon Copper, Columbia, and Grace & Virginia properties in the 
La Sal district. 

SUMMIT AND WASATCH COUNTIES 


PARK CITY REGION 


Mine production of gold, silver, copper, lead, and zinc in Park City region, Summit 
and T ORA Counties, Utah, 1986-37, and total, 1870-1937, in terms of recovered 
mela 


Mines ; Total 
Year pro- Ore Gold Silver Copper Lead Zinc value 
ducing 


a Lini | eer fr V | eee | Eee 


Short Fine Fine 


tons | ounces ounces Pounds Pounds Pounds 
1080 492525 ostia cid 12| 238,313] 5,973] 2,708,949) 558, 543| 34, 842, 457| 27, 157, 160| $5, 319, 133 
AAA 11| 286,128] 7,033| 3,132,552| 845,215) 44,833,712] 38, 683, 200| 7, 931, 052 
Total, 1870-1937 . .....|.......- (1) 424, 112/215, 871, 592/59, 169, 79912, 172, 483, 655/488, 040, 190/315, 171, 307 


1 Figures not available. 


According to the printed annual report of the Silver King Coalition 
Mines Co., 140,276 tons of zinc-lead-silver ore were mined and milled 
in 1937 compared with 101,860 tons in 1936. In 1937 the milling ore 
yielded 20,420 tons of lead concentrates and 16,720 tons of zinc con- 
centrates; in addition, the company shipped for smelting 1,004 tons 
of crude lead-silver ore. Development during 1937 totaled 25,697 feet, 
including 472 feet of sinking at the new Theynes shaft which was 
equipped with a steel head frame and new surface plant during the 
summer. (Installation of the new Nordberg electric hoist at the main 
Silver King shaft was completed in February 1937. "The decline in 
metal prices during the fall resulted in marked curtailment of produc- 
tion, and at the end of the year the plant was operating at about half 
capacity. 'The Park Utah Consolidated Mines Co. shipped 93,014 
tons of ore in 1937, a marked increase over 1936. Most of the 1937 
output was zinc-lead-silver ore from the Judge or City Unit shipped 
to Tooele for milling, but production was also reported from the 
Utah Unit in Wasatch County and the Daly and Ontario mines in 
Summit County. Due to declining metal prices the rate of production 
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was reduced one-half in January 1938 when the mine was placed on 
a one-shift basis. The Park City Consolidated Mines Co. operated 
the Roosevelt group and shipped 38,464 tons of zinc-lead-silver ore 
to Midvale for milling; the output of ore was considerably less than 
in 1936, when nearly 55,000 tons were produced, but the output of 
silver was only slightly less. The New Park Mining Co. operated the 
full year at the Park Galena mine and shipped 10,761 tons of zinc-lead- 
silver ore to the custom flotation mill at Midvale. The remainder of 
the output from Wasatch County in 1937 was zinc-lead ore and lead 
ore from the New Quincy mine shipped to Tooele. 


TOOELE COUNTY 


Camp Floyd (Mercur) district.—The output of gold from the Mercur 
district decreased about 1,000 ounces in 1937 due to interruption in 
milling at the Manning cyanide plant. After completing re-treatment 
of the old tailings dump at Manning, the Snyder Mines, Inc., dis- 
mantled and moved the mill to a new site at Mercur, and milling 
operations on Con Mercur ore were resumed September 27; in addition 
to ore cyanided, the company shipped nearly 7,600 tons of gold ore 
for smelting. The Geyser Marion Gold Mining Co. continued opera- 
tions on a 300-ton basis during 1937, and in addition to treating 
nearly 57,000 tons of ore from the Geyser Marion mine the cyanide 
mill also handled nearly 9,300 tons of custom ore from the Herschel, 
Sacramento, and Rover properties. The remainder of the district 
output was gold ore shipped for smelting, chiefly from the Herschel 
and Boston Sunshine mines, and gold precipitates from the cyanidation 
operation in 1936 at the West Dip mill—an operation that proved 
unsuccessful. 

Clifton (Gold Hill) district —Crude ore of smelting grade was shipped 
in 1937 from several mines near Gold Hill, including the Bonnemort, 
Cane Springs, Garrison, Monarch, Monocco, Spotted Fawn, Success, 
and Silver Hill. 

Ophir and Rush Valley districts.—The Hidden Treasure Mining & 
Development Co. shipped 27,702 tons of zinc-lead ore to Midvale in 
1937 for milling, an increase of nearly 6,000 tons over 1936. "The out- 
put from the Ophir Hill Consolidated property was 3,300 tons, or 
slightly less than in 1936; it comprised lead ore and silver ore shipped 
for smelting and zinc-lead ore milled at Tooele. The remainder 
of the output from the Ophir district was ore of smelting grade, 
chiefly from the Tintic Ophir, Ophir, Queen of the Hills, and Wandering 
Jew mines. 

The Cyclone & Tip Top mine was operated by the Bluestone Lime 
& Quartzite Mining Co. and the Combined Metals Lease in 1937; 
the output of lead ore was only 15,000 tons, a marked decrease from 
the 28,000 tons produced in 1936. The Combined Metals Reduction 
Co. shipped more than 42,000 tons of ore from the Honerine and 
West Calumet mines in 1937 compared with about 32,000 tons in 1936; 
zinc-lead ore from both mines was treated in the Bauer mill, and lead 
ore was shipped to Tooele for smelting. Other producing mines in 
the Rush Valley district in 1937 included the Commodore, Sharp, 
Salvation-Hercules, Silver Eagle, Ora, Jenny, and Moylen. 

Other producing mines in Tooele County in 1937 included the Four 
Metals mine at Dugway (zinr-lead ore shipped to Tooele for milling), 
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the O. K. Silver mine in the Erickson district (crude silver ore), the 
Monarch, Georgia Lyn, and Lead Prince mines in the Lakeside dis- 
trict (lead ore), the Scranton mine in the North Tintic district (lead 
ore and zinc ore), the Silver Island mine in the Silver Islet district 
(lead ore), and the Oro Del Rey mine in the Willow Springs district 


(lead ore). 
UTAH COUNTY 


American Fork district.—The Yankee mine owned by the American 
Smelting € Refining Co. was operated by a lessee, and about 4,300 
tons of ore were shipped in 1937; most of the material was zinc-lead 
ore sent to Midvale, but considerable gold ore and lead ore were 
shipped for smelting. Other producers in the American Fork district 
included the Blue Rock, Dutchman, Miller, and Bog Iron mines. 

Tintic district.—The mines in the Utah County section of the 
Tintic district are reviewed under Juab County. 


WASHINGTON COUNTY 


Producing mines in Washington County in 1937 included the Ham- 
burg, Progressive, Paymaster, Dixie, and Henrich properties. 
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(MINE REPORT) 
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The output of gold, silver, copper, lead, and zinc from Washington 
ores and gravels in 1937, in terms of recovered metals, was 36,310 
fine ounces of gold, 126 204 fine ounces of silver, 128,000 pounds of 
copper, 5,660,000 pounds of lead, and 8,232,000 pounds of zinc. This 
output compares with a production in 1936 of 12 ,217 ounces of 
gold, 66,900 ounces of silver, 204,000 pounds of copper, 1,680,000 
pounds of lead, and 8,806,000 pounds of zinc. The total value of the 
1937 output was $2, 253, 054, or more than double the $1,015,771 in 
1936. There were 65 lode mines and 90 placers operating in 1937 
compared with 44 lode mines and 106 placers in 1936. Increased 
activity at lode mines resulted in a marked increase in output of gold, 
chiefly from new cyanidation mills. The output of gold from placer 
mines continued to decrease. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1983-37 


Year Gold ! Silver ? Copper 3 Lead ? Zinc? 


Per fine ounce | Per fine ounce| Per pound Per pound Per pound 
$25. 56 . 350 $0. 064 $0. 037 $0. 042 


1039 MM EU : 

1034.5: eset R m mus oe 4, 646-+ . 080 . 037 . 043 
AA tee saus s . 71875 . 083 . 040 . 044 
Eent . 1745 . 092 . 046 . 050 
soy "——— ook . 7735 . 121 . 059 . 065 


11933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67 + 
($20.671835) per fine ounce. 

2 1933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Yearly average weighted Treasury buying price for newly mined silver. 

3 We v weighted price of all grades of primary metal sold by producers. 
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Mine production of gold, silver, copper, lead, and zinc in Washington, 1933-37, and 
total, 1860-1937, in terms of recovered metals 


Mines : 
; Gold (lode and placer Silver (lode and placer 
Year producing pe (short d p ) ( p ) 
JRS N ons ——— A == =: 
Lode | Placer Fine ounces Value Fine ounces Value 
1039 AAA 37 70 53, 984 4, 562. 68 $116, 622 18, 520 $6, 482 
19094. 62 210 47, 902 8, 301. 83 290, 149 44, 120 28, 522 
¡0 A 63 172 32, 187 9, 739. 60 340, 886 52, 338 37, 618 
1936 ooo... 44 106 133, 435 12, 217. 40 427, 609 66, 900 51, 814 
1037 een 65 90 294, 826 36, 310. 00 1, 270, 850 126, 304 97, 696 
1860-1937... d.....-.. (1) 1, 550, 818. 00 33, 033, 953 9, 632, 684 6, 849, 249 
Copper Lead Zinc 
Year — s E OLA valle 
Pounds Value Pounds Value Pounds Value 

o DEE 5, 781 $370 | 1,680, 430 $62, 176 | 6,738, 169 $283, 003 $468, 653 
1094. 13, 900 1, 112 581, 298 21,508 | 3,852, 419 165, 654 506, 945 
AAA 86, 699 7, 196 206, 150 8, A6 2, 159 95 394, 041 
1098 204, 000 18,768 | 1,680, 000 74,280 | 8,806, 000 440, 300 1,015, 771 
y Len y AECA 128, 000 15, 488 | 5, 660, 000 333, 940 | 8, 232, 000 535, 080 2, 253, 054 
— I enge d besen SE A A o PP o a 

1860-1937 ........... 213,751 | 4,878, 177 238,816 | 5,062, 518 228,875 | 3,144,218 | 52, 968, 115 

1 1860-1903: Figures not available; 1904-37: 2,732,713 tons produced. 2 Short tons. 


Gold and silver produced at placer mines in Washington, 1933-37, in fine ounces, 
an terms of recovered metals 


Gold Silver 
Year A AAMMMMMMMMMMX([»=—=————————| Total value 
Fine ounces Value Fine ounces Value 
A p D uno; iss 990. 96 $25, 329 166 $58 $25, 387 
1934- hei J: S: sS. uQ uae 1, 773. 45 61, 982 317 20 62, 187 
sl: O ANNE 1, 547. 60 54, 166 263 189 54, 355 
¡A A 657. 20 23, 002 133 103 23, 105 


Dos T ———ÀÀ—P 371. 00 12, 985 48 37 13, 022 


Gold.—The output of gold in Washington in 1937, in terms of re- 
covered metal, was nearly three times that in 1936, owing almost 
entirely to the marked increase in gold ore treated at cyanidation 
plants. Gold output from Whatcom County increased 12,311 ounces 
in 1937 due to continuous operations at the 100-ton cyanidation and 
blanket-concentration plant placed in operation at the Azurite mine in 
November 1936; more than 27,000 tons of gold ore were treated at the 
mill in 1937, and the Azurite mine became the largest gold producer in 
the State. Gold production in Ferry County increased 11,358 ounces 
in 1937; most of the gain came from the new 400-ton cyanidation 
plant at the Knob Hill mine at Republic, which was placed in operation 
in May, but a substantial increase also was reported at the 80-ton 
cyanidation mill treating ore from the Quilp mine at Republic. Gold 
production in Okanogan County decreased 1,122 ounces as the output 
from the Bodie (Northern Gold Corporation) mill declined. Gold out- 
put from Stevens County increased 595 ounces owing to the comple- 
tion in June of a 50-ton cyanidation mill at the First Thought mine 
near Orient. Gold ore (142,790 tons) treated at gold and silver mills 
yielded 73 percent of the total gold, and gold ore shipped to smelters 
yielded 26 percent. Nearly all the gold ore shipped to smelters came 
from the Republic district, Ferry County, chiefly from the Mountain 
Lion, Aurum, and Republic properties. No floating dredges or large 
dragline washing plants were in operation in Washington in 1937, and 
all the placer gold produced came from small-scale operations; the 
output decreased to 371 ounces. 
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Silver.—The output of recoverable silver in Washington in 1937 
was nearly double that in 1936; most of the increase came from gold 
ore, chiefly from the Republic district. More than 69 percent of the 
total silver came from siliceous gold ore; the Mountain Lion, Aurum, 
Knob Hill, and Quilp mines, all at Republic, were the largest pro- 
ducers. Mines in Ferry County produced 65 percent of the total 
silver. Crude ore of smelting grade yielded 47 percent of the total 
silver, bullion from gold and silver mills 27 percent, and concentrates 
of all classes nearly 26 percent. 

Copper.—The output of recoverable copper in Washington decreased 
from 204,000 pounds in 1936 to 128,000 pounds in 1937, as decreases 
were reported at both the Royal property in Chelan County and the 
Index mine in Snohomish County, the two largest copper producers 
in the State. About 78 percent of the total copper produced came 
from copper concentrates, and most of the remainder from copper ore 
shipped crude to smelters. 

Lead and zinc.—The output of recoverable lead in Washington in 
1937 was more than three times that in 1936, but the output of recov- 
erable zinc decreased nearly 7 percent; all the zinc and 93 percent of 
the lead came from zinc-lead ore, the output of which increased from 
76,169 to 106,146 tons. The sharp increase in output of lead was 
due to a higher average lead content in the zinc-lead ore from the 
Josephine mine; during the summer the Pend Oreille Mines & Metals 
Co. enlarged the flotation mill at Metaline Falls to 600 tons daily 
capacity and was, as usual, the chief producer of zinc and lead in the 
State. Most of the remaining zinc and lead produced came from 
zinc-lead ore from the Metaline Mining & Leasing Co. property near 
Metaline Falls; the ore was treated in the reconditioned Grandview 
mill. ¡Small lots of zinc-lead ore and lead ore were shipped from other 
mines in Pend Oreille County and from several properties in Stevens 
and Okanogan Counties. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1987, 
by counties, in terms of recovered metals 


Mines pro- Silver (lode and 
ducing Gold placer) 
—— RR Ore P ee r s 
County (short Lode | Placer Total 
Lode | PI a Fine | val 
ode acer Fine | Fine | Fine Value ounces aruo 
ounces | ounces | ounces 

Asotin..............|..-....- A lu. Su 22 26 26 $910 4 $3 
Benton.............|....-..- A HORIS 20 700 4 
Chelan.............- 2 12 6, 818 1, 163 16 1, 179 41, 265 5, 161 3, 092 
or AMARA PA L lll... AE 1 OO A PA 
DÉEN ee sock 8 11 125, 599 | 18, 276 88 | 18, 364 642, 740 82, 238 63, 611 
Orent aaan g E TOS 13 13 455 A IA 
Ee PAA eas 54 dA I EE 34 1, 190 106 82 
Kittitas. ..........- 4 8 124 47 |. 52 99 3, 465 283 219 
Okanogan.......... 19 11 21,063 | 2, 443 34 | 2,477 86, 695 9, 607 7, 431 
Pend Oreille........ 5 4 | 106,038 |........ 10 10 350 | 12,587 | 9,736 
amania..........- pO MAS 10 5 A 5 i iri. AA l. l ss 

Snohomish......... 3 11 785 16 23 805 918 
tbvens ...........- 16 13 5,810 7 0 57 14, 234 | 11,010 

Whatcom..........- D AAA 28, 525 | 13, 197 |.......- 13, 197 461, 895 1, 161 
Whitman...........|.......- O22 PR ^ ^ 204)  bo UA eet VEER 


0 35,939 | 371 | 36,310 | 1,270,850 | 126,304 | 97,696 
1l 560 427. 


90 | 294,826 
Total, 1936.........- 44 106 | 133, 435 657 | 12, 217 609 66,900 | 51,814 


452 MINERALS YEARBOOK, 1938 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1937, 
by counties, in lerms of recovered metals— Continued 


Copper Lead Zinc 
County A = uyu, A e x Oti 
value 
Pounds Value Pounds Value Pounds Value 
AS0[1 WEE EE AAA ASA RARA AS EPA bere $913 
Se EE IA PA AA AAA PAMPA E 
Chelan... e 57,942 $7,011 322 $19 Wiebe PNE 52, 287 
AMA AA E MA A AA A 
BEEM 8, 537 J 035. AAA A EA A 707, 384 
OIBlUi. AAA A PRA AAA A AE RRA 
¿A 58 7 424 DON AAA PAS 1, 304 
Slap AAA AAA AAA 203 | 1 AA MR 3, 696 
Okanogan...............- 2, 587 313 6, 763 GU (DEE A 94, 838 
Pend Oreille. ............ 58 7 | 5,292,339 | 312,248 | 8,190,600 | $532, 389 854, 730 
Skamania AAA A A RAS AVR AAN u aso 175 
Snohomish............... 55, 190 EE OI A c 8, 193 
Stevens.................- 3, 628 439 359, 949 21, 237 41, 400 2, 691 65, 372 
erh 601 MAA, AAA AA AA A AN eec RS 462, 793 
A A PA AAA AA A AA A 
128, 000 15,488 | 5,660,000 | 333,940 | 8,232,000 | 535,080 2, 253, 054 


Total, 1936. .............- 204,000 | 18,768 | 1,680,000 | 77,280 | 8,806,000 | 440,300 | 1,015, 771 


MINING INDUSTRY 


The value of the gold produced in Washington in 1937 was the 
largest in the history of mining in.the State, and the increase in gold 
accounted for 68 percent of the total increase in value of the five 
metals. The substantial increase in gold was the result of large 
expenditures of capital during 1936 and 1937 for the construction of 
milling plants at several gold mines in the State, including the Azurite 
mine in Whatcom County, the Knob Hill mine in Ferry County, and 
the First Thought mine in Stevens County. The completion of the 
new hydroelectric power plant by the Pend Oreille Mines & Metals 
Co. provided enough power for mining and milling on an increased 
scale, and on September 15 the enlarged mill began treating zinc-lead 
ore at an average rate of 600 tons a day, or double the former rate. 

The Chelan Division of the Howe Sound Co. continued construction 
work at the Holden mine, at an increased rate during 1937. No 
production was reported from the property for 1937, but at the end of 
the year the 1,000-ton milling plant and the supplementary projects, 
including the power line, roads, barges, docks, camp buildings, etc., 
were nearing completion. 


ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 
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Ore sold or treated in Washington in 1987, with content in terms of recovered metals 


| Mines 
Source pro- Ore Gold Silver Copper Lead Zinc 
ducing 
Short Fine Fine 
tons ounces ounces | Pounds Pounds Pounds 

Dry and siliceous gold ore. ` ` 35 | 179,850 35, 914 87, 459 9, 264 SE ré D A 
Dry and siliceous silver ore... 10 1, 754 11 17, 866 3, 523 6,569 |.........- 
45 | 181,604 35,925 | 105,325 12, 787 10, 140 |.........- 
Copper ore. .................. 5 6, 631 14 6 257 MESE Aro; NE RERO NETS 
Lead ore..................... 11 445 |... 1,414 482 374,042 |22- 
Zinc-lead ore. ...............- 5 | 100,146 |.......... 14, 260 |.......... 5, 275, 318 | 8, 232, 000 
Total, lode mines....... 165 | 294,826 35,939 | 126,256 | 128,000 | 5,660,000 | 8, 232, 000 
Total, placers. ............... GO |.........- 371 48 A A TOXIN 


————— | —— j — F |—————————— | —— M | ———ÓÓMnáÓÀ— | ÓMá € ——Sg 


155 | 294,826 36,310 | 126,304 | 128,000 | 5,660,000 | 8, 232, 000 
Total, 19096. 150 | 133, 435 12, 217 66,900 | 204,000 | 1,680,000 | 8, 806, 000 


1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 


Ore sold or treated in Washington in 1937, by classes and counties, in terms of 
recovered metals 


DRY AND SILICEOUS GOLD ORE 


County Ore Gold Silver Copper Lead Zinc 
Short tons | Fine ounces | Fineounces| Pounds Pounds Pounds 

Chela uta uut 993 1,156 879 140 222] AA 
EN A ee lus 125, 599 18, 276 82, 225 SN AAA AARÓN 
NAS A A tee 54 34 106 58 424 |... EEN 
KIUIlnS zo uos e sp uuu 124 47 dot DM EG d e A eee Osos 
Okanoean. 19, 857 2, 432 2, 324 529 2:629 Vee castas 
Skamania....................- 10 M A A mcd e 
Stevens. o cola canem ewes 4, 688 767 rM UE A A SAA 
Whatcom.................-..- 28, 525 13, 197 LAO E A EA EEN 
179, 850 35, 914 87, 459 9, 264 3,041. DEEN 

Total, 1930.................... 44, 786 11, 525 39, 561 12, 038 2,024 |. ocolos 

DRY AND SILICEOUS SILVER ORE 

Okanogan. .----------------- 1, 189 11 6, 691 1, 672 1,404 EE 
Pend Oreille.................. LE DEENEN 2-090). EE TSO) ocio cocasas 
Htevensg -aMMa BOS EE 8, 795 1,851 4-095 |... . u. 
1, 754 11 17, 806 3, 523 6,569 |..........-- 

Total, 1936..............-.--.- 381 10 8, 503 603 2,586 |. ul zS SS 


Cela. rosada 1 5, 825 7 4, 282 57; 802 ARAN AR 

Snohomish..................-. 785 7 913 55, 190 A VE 

StevenS.-..------------------ 7A Eeer 57 1:229. APA UE ER 

~ 6,031 14 5, 257 iE C Sar AAA VELE S 

Total, 1936... ------------- 11, 993 25 8, 940 185,048 EE AS 

LEAD ORE 

Okanogan.................-..- ji OPEN 588 386 2,0874 WEE 

Pend Oreille.................. Ku chen ote 126 58 37,801 |... 

Hieveng ----------- BOL E z e 7 38 334,054 |... . 

445 Eemere 1,414 482 374, 542 |...........- 

Total, 1936...................- 1060 |... e 690 |............ 121,230 |............ 
ZINC-LEAD ORE 

Pend Oreille.................. 105, 999 |...........- 10, 081 |............ 5, 254, 358 8, 190, 600 

eil cronica ies . E wäit L cez 2 2: 4,179 | Lari 20, 960 41, 400 

106, 146 |............ 14,200 |............ 5, 275, 318 8, 232, 000 

Total, 1936-...---..----------- 76, 169 |__ acc 9, 073 6, 011 1, 553, 260 8, 806, 000 


1 So low-grade in both silver and copper that it constitutes an exception to classification of both silver 
and copper ore. 
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METALLURGIC INDUSTRY 


The total output of ore in Washington in 1937 was 294,826 tons and 
comprised 142,790 tons treated at gold and silver mills, 114,566 tons 
treated atconcentration plants, and 37,470 tonsshipped crude to smelters. 

The ore (142,790 tons) treated at gold and silver mills comprised 
1,385 tons treated at eight small straight amalgamation plants, 18,990 
tons treated at two combined amalgamation and concentration plants, 
94,885 tons treated at four straight cyanidation plants, and 27,530 
tons treated at one combined cyanidation and corduroy-table-con- 
centration plant. 

The 114,566 tons treated at concentration plants comprised 105,999 
tons of zinc-lead ore treated at two flotation plants, 147 tons of zinc- 
lead ore shipped to two custom mills in Shoshone County, Idaho, 
6,555 tons of copper ore treated at two flotation plants, and 1,865 
tons of siliceous ore treated at seven small concentration plants. 

Details of treatment of all ore produced in Washington in 1937 are 
given in the following tables. 


Mine production of metals in Washington in 1937, by methods of recovery, in terms 
of recovered metals 


Method of recovery poslea Gold Silver Copper Lead Zinc 
Short tons | Fineounces | Finevunces| Pounds Pounds Pounds 
Ore amalgamated............. , (lS. AM A E cases 
Ore cyanided !.................. 122, 415 20, 170 PROS AAA AA DD IS 
Concentrates smelted......... 11, 536 3, 933 32, 313 103, 420 | 5,282, 495 8, 232, 000 
Ore smelted................... 37, 470 9, 387 59, 332 24, 580 377, 505 |... . . cic 
Plator cossus EE 371 AN A IA e dra ite cs 


1 Sodium cyanide (90-91 percent grade) consumption, 236,413 pounds; zinc dust, 24,287 pounds; lime, 
809,964 pounds. 


Mine production of metals from gold and silver mills (with or without concentration 
equipment) in Washington in 1937, by counties, in terms of recovered metals 


Recovered in bullion Concentrates smelted and recovered 


metal 
County Ore treated Concen- 
Gold Silver trates Gold Silver 

produced 
Short tons |Fine ounces|Fine ounces| Short tons |Fine ounces| Fine ounces 
AA 90, 162 10, 22 008 AA EE EE 
Kittlita8...- c cruces err ec 20 11 4 A PARRA suyus bus 
Okanogan...................-. 19, 390 1, 090 1, 231 137 148 448 
Skamania........-............ 10 A loo O oe eee seh bo 
Bteveng -2-2 4, 683 764 480 A AAA AAA 
Whatcom....................- 28, 525 9, 402 852 44 3, 705 309 


EIT TS | || ATA || AP ms | NA NR rr 


142, 790 22, 619 34, 611 181 3,853 157 
Total, 1936...................- 25, 607 4, 521 4, 572 173 308 320 


Gross metal content of Washington concentrates produced in 1937, by classes of 


concentrates 
Concen- Gross metal content 
Class of concentrates trates- JY ar T 
produced Gold Silver Copper Lead Zinc 

Short tons | Fine ounces | Fine ounces | Pounds Pounds Pounds 
Dry and siliceous............. 284 3, 921 13, 056 4, 211 9, 5IT |. asso 
A EECH 235 12 4, 997 102,466 A EEN 
geleed 3,970. E 13, 425 |............ 5, 381, 187 111, 349 
A) EEN 401 1... us 835 |... . . . . . .. 171, 276 9, 146, 161 
11, 536 8, 933 32, 313 106, 677 5, 561, 980 9, 257, 510 


Total, 1096... 2 ccce 9, 892 797 19, 424 177,562 | 1, 624, 146 9, 841, 419 
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Mine production of metals from Washington ones in 1937, in terms of recovered 
metats 


BY COUNTIES 


SE Gold Silver Copper Lead Zinc 
Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 
Chelan__.. EE 113 7 4, 282 542,802. EA eene eR 
Okanogan..............-....- 218 216 4, 849 1, 676 3, 246 |...........- 
Pend Oreille.................. 10, 953 |............ 10,081 ocicicin cs 5, 254, 358 8, 190, 600 
Snohomish................... 122 5 715 42.091 [c EE 2 uu 
Stevens...................-..- 80 d A 12, 077 1, 851 24, 891 41, 400 
Whatcom.............-......- 44 2705-4. «GOR AAN AAA A 
11, 536 3, 933 32, 313 108, 420 | 5, 282, 495 8, 232, 000 
Total, 1936..............--...- 9, 892 797 19, 424 169, 154 | 1,554, 489 8, 806, 000 


BY CLASSES OF CONCENTRATES 


Dry and siliceous. ............ 284 3, 921 13, 056 3, 527 UE AAA 
os MAA 235 12 4, 997 09,803. A A 
A 3, 010. | hinein 13,425 LS: 5, 112, 289 |...........- 
AO o ads 12:048]. PA 835 teg 163, 029 8, 232, 000 
11, 536 3, 933 32, 313 103,420 | 5, 282, 495 8, 232, 000 


Gross metal content of Washington crude ore shipped to smelters in 1987, by classes 


of ore 
Š Gross metal content 
re 
Class of ore smelted 
Gold Silver Copper Lead 
Short tons | Fineounces | Fineounces| Pounds Pounds 
Dry and siliceous.......................... 36, 949 9, 385 57, 658 9, 549 3, 954 
ODDO EE 76 2 260 15,331 |...........- 
BG EE dae 445 1... cose ated 1, 414 9 390, 113 
37, 470 9, 387 59, 332 25, 529 394, 067 
TOAL I9 u uuu eee amas 18, 664 6, 242 42,771 36, 706 131, 772 


Mine production of metals from Washington crude ore shipped to smelters in 1937, 
in terms of recovered metals 


BY COUNTIES 


Ore Gold Silver Copper Lead 
Short tons | Fine ounces | Fine ounces| Pounds Pounds 

Chela. QS yz uy osc ees ; 
POI oo 122i bee cused alee eee ME 35, 437 7, 919 50, 187 8.530 AMA 
D énp AM E KEPT 54 34 106 58 424 
A A 104 36 270 An 203 
Ikon cocotero decus 323 237 3, 523 911 3, 517 
Pend Oreille............................... 39: A 2, 506 58 37, 981 
Snohomish................................ 55 2 203 13,099 |...........- 
BLOVOS o cora le osa eiut 465 3 1, 658 1, 777 335, 058 
37,470 9, 387 59, 332 24, 580 377, 505 
Total, 1038... cascos een er IR EE RREISZE 18, 664 6, 242 42, 771 34, 846 125, 511 

BY CLASSES OF ORE 

Dry and siliceous.......................... 36, 949 9, 385 57, 658 9, 2, 963 
ODDOR. eer Ehe 76 14,838 |...........- 
o A A DOE Cie 445 EEN 1, 414 82 374, 542 


— Ç | — r Ñ tw || ome Jm || — UE QR 


37, 470 9, 387 59, 332 24, 580 377, 505 


18560—38——30 
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ASOTIN COUNTY 


The entire output of gold and silver from Asotin County in 1937 
came from small-scale placer operations on bars along the Snake River 
near Clarkston and Asotin; the output was considerably less than in 


1936. 
BENTON COUNTY 


Placer operations along the Columbia River in Benton County were 
continued in 1937. A dry-land washing plant and elevator were 
erected at the Gone Busted placer during the summer. 


CHELAN COUNTY 


The Royal Development Co. treated 5,825 tons of low-grade copper- 
silver ore in its 350-ton flotation plant during January and February 
1937, but the closing of the mine and mill March 1 resulted in a 
decrease in copper output from Chelan County. Considerable gold 
ore from the Gold Bond mine near Old Blewett (Peshastin Creek) 
was shipped to Tacoma for smelting. The remainder of the output 
from Chelan County comprised small lots of placer gold from Peshastin 
Creek and Wenatchee River. 

The Chelan Division of the Howe Sound Co. continued development 
and construction work at the Holden property during 1937. This is 
the most important metal-mine development project in progress in 
Washington and when completed will provide a mining and milling 
plant of 1,000 tons daily capacity. Much of the work in 1937 was 
done under contract, and the project, which includes the 1,000-ton 
mill, a 50-mile electric-power transmission line, barges, tugs, docks, 
roads, etc., was nearing completion at the close of 1937. No produc- 
tion was reported at the property for 1937. 


FERRY COUNTY 


Republic district.—Mines in the Republic district produced gold and 
silver valued at $698,693 in 1937, a marked increase over $264,313 in 
1936. Most of the gain was the result of placing the new mill at the 
Knob Hill mine in operation May 10, 1937. The modern all-slime 
cyanidation plant was erected under contract and has a capacity of 
400 tons of ore a day. The ore treated at the mill. comes from the 
Mud Flat claim, part of the Knob Hill group, and is mined by open- 
cut methods using gasoline-driven shovels and trucks. The Eureka 
Mining & Milling Co. operated the Quilp mine the entire year and 
treated 22,402 tons of ore in its 80-ton cyanidation mill; the company 
also shipped 2,757 tons of gold ore from the Republic group for 
smelting. The remainder of the district output was gold ore shipped 
for smelting from the Aurum, Mountain Lion, Morning Glory, and El 
Caliph mines. The remainder of the output from Ferry County con- 
sisted of gold ore shipped from the Morning Star mine at Danville 
for smelting, and placer dust and retorts from several small operations 
along the Columbia River. 


KING COUNTY 


Gold ore from the Coney Basin and Apex mines in the Miller River 
district was shipped in 1937 to Tacoma for smelting. 
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KITTITAS COUNTY 


Gold ore from the Silver Creek mine in the Fish Lake district was 
shipped to Tacoma in 1937 for smelting. The remainder of the output 
from Kittitas County came from mines in the Swauk district and com- 
prised gold ore amalgamated at the Mountain Daisy and Morris mines, 
a small lot of gold ore shipped from the Golden Eagle mine for smelt- 
ing, and placer dust and retorts from several properties on Swauk 
Creek and its tributaries. 


OKANOGAN COUNTY 


The Bodie mine, operated by the Northern Gold Corporation, was 
the most important producer in Okanogan County in 1937, as usual; 
the company milled 18,840 tons of gold ore in the 70-ton amalgama- 
tion and table-concentration mill, but the output of gold was con- 
siderably less than in 1936. Other producing lode mines in Okanogan 
County included the Ruby Mountain, Copper Zone, and Sunshine 
Chief mines in the Conconully district; the Red Shirt and Indiana 
mines in the Methow (Twisp) district; the Mother Lode, Poland 
China, Gray Eagle, and Peterson mines in the Myers Creek and 
Mary Ann Creek district; the Apache and Grand Coulee properties 
near Nespelem; and the Judy, Chloride Queen, American Rand, 
Grand Summit, and Arlington mines in the Palmer Mountain district. 
Placer dust was recovered from operations in the Columbia and 
Similkameen Rivers. 

PEND OREILLE COUNTY 


Metaline district.—The Pend Oreille Mines & Metals Co. was the 
most important mining operation in Washington in 1937, as usual. 
Mining and milling were continuous, and the company completed the 
construction of a 5,000-horsepower hydroelectric plant on the river 
below Metaline Falls and during the summer enlarged the flotation 
mill to 600 tons daily capacity. The enlarged mill was placed in 
operation September 15, and the company treated 98,500 tons of 
zinc-lead ore during 1937 compared with 76,060 tons in 1936; zinc 
concentrates and lead concentrates were shipped to eastern reduction 
plants. The Metaline Mining & Leasing Co., controlled by the 
American Zinc, Lead & Smelting Co., reconditioned the 300-ton 
Grandview flotation mill and started operations October 22, 1937; 
about 7,500 tons of zinc-lead ore were milled by the end of the year, 
and more than 3,200 feet of development was reported at the mine. 
The remainder of the lode output from Pend Oreille County comprised 
small lots of lead ore from the Leadhill mine and silver ore from the 
Poorman mine, both near Metaline Falls, and lead ore from the 
Comstock mine near Newport. A little placer gold was recovered 
from operations along the river near Metaline Falls; the Z Canyon 
Consolidated Mines Co. was reported to be constructing a dredging 
plant during 1937. 

SNOHOMISH COUNTY 


Copper ore from the Sunset mine near Index was treated by flota- 
tion-concentration, and copper ore of smelting grade was shipped from 
the lowa and Florence Rae mines in the Sultan district. A little 
placer gold was marketed from small-scale operations along the 
Sultan River, 
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STEVENS COUNTY 


A new 50-ton cyanidation mill was completed by the First Thought 
Mine Corporation and placed in operation June 22, 1937; by the 
end of the year the plant had treated 4,683 tons of ore, “and the 
cyanide bullion yielded 764 fine ounces of gold and 486 fine ounces 
of silver. Most of the remainder of the output from Stevens County 
was lead ore shipped for smelting from the Electric Point and Glad- 
stone Mountain mines at Northport. Other producing lode mines in 
Stevens County included the Old Dominion and Middleport mines 
near Colville (both producing zinc-lead ore shipped to custom mills 
at Kellogg and Wallace, Idaho); the Ark mine at Kettle Falls; the 
Bryan, Melrose, Van Stone, Roosevelt, and Farmer mines near 
Northport; and the Silver Queen and Cleveland mines in the Spring- 
dale district. Placer production was reported from several properties 
on the Columbia River. 


WHATCOM COUNTY 


The Azurite property in the Slate Creek district, operated by the 
American Smelting & Refining Co., produced continuously during 
1937, and the new 100-ton mill (placed in operation in November 
1936) treated 27,530 tons of gold ore by corduroy-table concentration 
and cyanidation. The mine became the largest producer of gold in 
Washington in 1937. "The remainder of the output from Whatcom 
County was gold ore from the Boundary Red Mountain and Whistler 
mines in the Mount Baker district and the New Light and Square 
Shooter mines in the Slate Creek district. 


GOLD, SILVER, COPPER, AND LEAD IN WYOMING 


(MINE REPORT) 


By Cuas. W. HENDERSON and A. J. MARTIN 


SUMMARY OUTLINE 
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Lode and placer mines in Wyoming produced, in terms of recovered 
metals, 1,776.00 fine ounces of gold and 203 fine ounces of silver in 
1937 compared with 1,964.40 ounces of gold and 1,113 ounces of silver 
in 1936; the State produced no recoverable copper or lead in either 
year. In 1937, as in each year since 1933, placer operations in the 
Atlantic City district, Fremont County, yielded the bulk of the total 
gold; scattered placer operations in Albany, Carbon, Sheridan, and 
Teton Counties recovered an aggregate of 24.17 ounces of gold and 1 
ounce of silver. There were d three lode mines producing in the 
State in 1937—two in the Atlantic City district, Fremont County, 
and one in the Douglas Creek district, Albany County—and all were 
operated on a small scale. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1933-37 


Year Gold 1 Silver ? Copper ? Lead 3 Zinc 3 


Per fine Per fine 


ounce ounce Per pound | Per pound | Per pound 
ET Les iue icd icu tercer Diosa dE $25. 56 $0. 350 $0. 064 $0. 037 $0. 042 
jns NODE A HS 34. 95 4.6464- . 080 . 037 . 043 
lr A ere ORO CODE: 35. 00 . 71875 . 083 . 040 . 044 
AA SR NINE 35. 00 . 7745 . 092 . 046 . 050 
rr lla Zulu A A. 35. 00 . 7735 . 121 . 059 . 065 


1 1933-34: Yearly average weighted Government price; 1935-37: Price under authority of Gold Reserve 
Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ 
($20.671835) per fine ounce. 

11933: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-37: 
Yearly average weighted Treasury buying price for newly mined silver. 

Pieri) Área: weighted price of all grades of primary metal sold by producers. 


The total value of the gold, silver, copper, and lead produced in 
W yoming from 1933 to 1937, inclusive, was $490,458 compared with 
only $21,230 in the 5 years ended with 1932. From 1867 to 1937 the 
total recorded value of copper, which came chiefly from the Encamp- 
ment district in Carbon County and the Hartville district in Laramie 
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County, ranked first and that of gold, produced chiefly in the Atlantic 
City district in Fremont County, ranked second. 


Mine production of gold, silver, copper, and lead in Wyoming, 1933-37, and total, 
867—1987, in terms of recovered metals 


Gold (lode and | Silver (lode and 


placer) placer) Copper Lead 
Ore | — — em Total 
Year (short 1 
ions) | value 
Fine Value | Fine | value | Pounds| Value |Pounds| Value 
ounces ounces 
T933 222224 1, 071 | 2, 199. 05 | $56, 231 200 SO daas phap Iter iare taste $56, 
1934... 5s 8, 178 | 4,871.36 | 170,254 710 459 3, 500 $280 2, 000 $74 171, 067 
1935 IA 4,190 | 3, 715. 00 | 130, 025 1, 152 828 1, 000 83 5, 000 200 131, 136 
1936. .........- 344 | 1, 964. 40 , 154 1, 113 B62 E A E: AM 69, 616 
1937_____.______ 17 | 1,776. 00 62, 160 203 1577 MA, S: 222: AAA PA 62, 317 
1867-1937______ (1) 75, 292. 00 [1,743,548 | 73, 969 | 51,304 [216, 319 [5,682,652 28 568 |7, 478, 072 


1 Figures not available. 


2 Short tons. 
MINE PRODUCTION BY COUNTIES 


Mine production of gold and silver in Wyoming in 1937, by counties, in terms of 
recovered metals 


Mines pro- ] 
ducing Wes Gold Silver or 
County AP AAA AA, e 
treated 
Lode | Placer Lode Placer Total Lode | Placer | Total 
Short Fine Fine Fine Fine Fine Fine 
tons | ounces | ounces ounces | oumces | ounces | ounces 
Albany........- 1 7 8 4. 14 7. 08 I O GEES 1 1 $392 
Carbon.........|.......- DU EE DE 8.801... 8: 86") AAA AAA A 310 
Fremont....... 2 12 9 | 160. 46 | 1,587.23 | 1,747. 69 13 189 202 | 61,325 
Sheridan.......|........|] 412]|........|.-.----- LIE, 139144]: o AA A 
Set, cts casal L pP AAA 1. 54 1-54 Wisk cee A IA 54 
3 27 17 | 164.60 | 1,611. 40 | 1,776. 00 13 190 203 | 62,317 
Total, 1936. .... 6 25 344 | 314.60 | 1,649.80 | 1, 964. 40 887 226 | 1,113 | 69,616 


REVIEW BY COUNTIES AND DISTRICTS 
ALBANY COUNTY 


At the Gold Crater claim in the Douglas Creek district the Rare 
Metals Corporation drove 50 feet of tunnel during January, February, 
and March 1937 and shipped 7% tons of ore, containing 4.61 ounces of 
gold, to the Golden Cycle mill at Colorado Springs, Colo. Placer 
miners working in the same district recovered small lots of gold dust 
by sluicing, principally on Douglas Creek, 


CARBON COUNTY 


Owners of placer ground and prospectors sluicing along North 
Spring and Savery Creeks south of Saratoga and on Cherokee Creek 
6 miles southeast of Encampment recovered some gold in 1937. No 
ore was shipped from lode mines in Carbon County in 1937. Prop- 
erties at which development work was reported were the Hub group 
about 30 miles southwest of Saratoga and the Mohawk group in the 
Gold Hill district. 
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FREMONT COUNTY 


Atlantic City district.—The E. T. Fisher Co., operating its dragline 
excavators and portable screening and sluicing equipment on Rock 
Creek for 1ts fifth season, worked 209 days and produced 87 percent 
of the State output of gold and 92 percent of the silver in 1937. The 
next largest producer from placers in the Atlantic City district was 
Peter Carter, who recovered 18 ounces of gold from his placer 8 miles 
southeast of Atlantic City with stationary trommel screen and con- 
centration tables to which the gravel was hauled by trucks. Placers 
from which small quantities of gold were recovered included the May 
Day-Megget, Mel, Rose, Section 16 (State land), and others worked 
by sluicing and the Gold Meadow worked by hydraulicking. Four 
lessees operated the Iron Duke-Hidden Hand lode mine 195 days in 
1937 and extracted from the 50-foot level 5 tons of ore that yielded 
160 ounces of gold; waste removed in mining the ore totaled 2,000 
tons. A 4-ton lot of low-grade gold ore was shipped from another 


property in the district. 
SHERIDAN COUNTY 


Placer operations on the Little Big Horn River in the northwestern 
part of Sheridan County yielded a little gold in 1937. 


TETON COUNTY 


One of the owners of the Pilgrim Creek placers near Moran shipped 
a small lot of placer gold to the Denver Mint in 1937. 


Digitized by Google 


SECONDARY METALS 


By J. P. DUNLOP ! 


SUMMARY OUTLINE 


Page Page 

General eummarg .-------------------------- 465 | Secondary zinc. .............................. 472 
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a A RE 465 | Secondary aluminum......................... 475 
Scope of report.__---.-.---.------------------ 465 | Secondary antimony......................... 476 
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Secondary lead _-----------------2------------ 471 | Classification of old metals.................... 478 


The total value of certain nonferrous metals, for which the quan- 
tity recovered from secondary sources is reported to the Bureau of 
Mines, was $241,379,800 in 1937, $67,196,500 more than in 1936; the 
total quantity increased 100,205 short tons. "The increase in total 
value was due partly to higher average prices for copper, zinc, anti- 
mony, and lead, but the recovery of secondary copper, zinc, tin, alu- 
minum, antimony, lead, and nickel also increased. 


Secondary metals of certain classes recovered in the United States, 1986-37 


1936 1937 
Short tons Value Short tons Value 
Copper, including that in alloys other than brass. 365, 300 | $€7, 215, 200 387, 600 $93, 799, 200 
Ducum ccr al Ms 
ART 1 0 er E Sich — | 120, soo | e 
Aimo in alloys aiar han Bias | Aë o] St meer 
ee oon pone | oe 000 | pA 
Aluminum in alloys.....................--------- 30, 600 \ 19, 055, 000 33,200 |] 29 773,000 
Nisin ee Dee Se eh S 
Nickel in nonferrous alloys and salts... ----------- 1, 110 \ 1, 375, 500 { 1, 483 \ 1, 680, 000 


969,485 | 174, 183, 300 1, 069, 690 241, 379, 800 


Scope of report.—‘‘Secondary metals" are those recovered from scrap 
metal, sweepings, skimmings, and drosses and are so called to dis- 
tinguish them from metals derived directly from ores, which are 
termed “primary metals". The distinction does not imply that 
secondary metals are of inferior quality, for metals derived either 
from ore or from waste material vary in purity, and in adaptability to 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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use in making certain products. The figures furnished by producers 
cover seven metals—secondary copper, lead, zinc, tin, aluminum, 
antimony, and nickel—and supplement those on the primary metals. 
They are given to enable producers and consumers to form a more 
comprehensive idea of the quantities of metal available for con- 
sumption; in fact, they constitute an essential complement to the 
figures in the general reports on the primary metals and will become 
more valuable in the future. 

The variety of waste material (especially metallic wastes), its 
utilization, and much information on its collection and disposal appear 
in reports of this series for preceding years. "These reports name the 
various trade papers that cover the subject of secondary metals and 
refer to many articles relating to secondary metals recovered. 

Several papers ? presented at the 1938 annual meeting, the twenty- 
fifth anniversary of the National Association of Waste Material 
Dealers, Inc., dealt with the problems and needs of metal dealers and 
brokers in the scrap-metal industry. 

Many papers were presented at this twenty-fifth anniversary meet- 
ing, but the one man who probably first recognized the absolute 
necessity of having approximate figures of the recovery of secondary 
metals and who undoubtedly prepared the way for the association, was 
not mentioned. In 1905 C. E. Siebenthal of the Mineral Resources 
Division of the Geological Survey, who prepared the yearly smelter 
reports of copper, lead, &nd zinc, noted the increasing use of scrap 
metals. He knew that scrap had & bearing on stocks available for 
consumption, though at that period wr metal had little effect on 
primary metal prices. He foresaw that the ever-increasing quantity 
of — marketed must be considered in the reports of many primary 
metals. 

In 1906 and 1907 an inquiry was made regarding the quantity of 
secondary copper, lead, and zinc, and the data were incorporated in the 
M primary smelter reports. Until 1913 these data were not pub- 
lished separately in Mineral Resources because it was thought that 
their collection and publication were not within the scope of the 
organic act creating the Geological Survey. 

In 1913 the report on Secondary Metals was first published as a 
separate chapter and it has since been a part of Mineral Resources of 
the United States and Minerals Yearbook. The report was expanded 
in 1913 to include aluminum, tin, and antimony, but nickel was not 
added until 1916. 

Siebenthal always stressed the necessity of the scrap-metal industry 
pon. pipi lts ethics and its collection, sorting, and smelting methods 
and was convinced that proper segregation of material and adequate 
technical and analytical control must yield products equal to those 
derived from ore. This opinion has proved correct for almost 
every use of metals, and nearly all large secondary metal smelters 
and refiners now employ technical staffs as adequate as those of 
primary refiners and their ingot metal and alloys are kept rigidly to 
specifications. 


2 Wilson, Lester T., Scrap Metal Trade Has Advanced: Waste Trade Jour., Mar. 26, 1938, pp. 55, 57, 59. 
Pehrson, E. W., Conservation Aspects of Secondary Metals: Waste Trade Jour., Mar. 26, 1938, pp. 61, 


193, 197. 
oe Walter, Functions and Problems of Custom Smelters: Waste Trade Jour., Mar. 26, 1938, 


P achinami, S. E., The Trend in the Waste Material Industry: Waste Trade Jour., Mar. 26, 1938, p. 123. 
Lindenberger, H. L., Functions of Metal Dealer and Refiner: Waste Trade Jour., Mar. 20, 1938, p. 137. 
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SECONDARY METALS RECOVERED 


The quantity of metals contained in numerous alloys made partly 
or wholly from secondary material cannot be ascertained definitely. 
The figures in the following tables and text, which are based upon 
results of the annual canvass, are approximate but constitute the only 
available data on an industry of growing importance. 

Mints and refineries reported the recovery of 1,040,227 fine ounces 
of gold and 23,564,986 fine ounces of silver from waste or discarded 
material in 1937, compared with 1,025,022 ounces of gold and 16,703,353 
ounces of silver in 1936. Jewelry and dental waste furnish the largest 
quantity of secondary gold,? and silverware and photographic waste 
the largest quantity of secondary silver. 

No data are collected by the Bureau of Mines that show the quan- 
tity and value of old rails, pipe, machinery, and other equipment 
renovated for original use. Data issued by newspapers and trade 
publieations indicate that an enormous quantity of such ferrous 
material is salvaged and reused. 

In 1937 the price of heavy copper scrap ranged from 6 to 13.875 
cents à pound, No. 1 composition scrap from 5.25 to 12.625 cents & 
pound, old zinc scrap from 2.5 to 4.75 cents a pound, cast-aluminum 
scrap from 13 to 15 cents a pound with the lowest quotation in Decem- 
ber, and heavy lead scrap from 3.75 to 6.5 cents a pound. The average 
daily and weekly quotations for many scrap metals and alloys can be 
found in the Waste Trade Journal, Waste Trade Review, Metal 
Industry, and American Metal Market. The price of old tin pipe 
ranged from 34 to 56 cents a pound and averaged 46.51 cents, but the 
quantity of tin pipe marketed is quite small. 

The favorable feature of the spread in secondary-metal prices in 
1937 was the fact that prices advanced rapidly early in the year. 
Collections and sales were good until late in the year, with the peak in 
August and September. Scrap-metal dealers and smelters sensed the 
overstocking by consumers and the rapid fall in prices starting in 
September so that purchases of scrap were small unless the buyer had 
prompt sales in sight. During November and December few brokers 
or collectors of scrap had any large stocks, and any metal purchased at 
low prices was being held for improved consumption and better prices. 
On the whole, 1937 was a good year for the scrap-metal dealers and 
refiners; fair stocks of metals increased in value before sale, and the 
decline in consumption and prices during the last part of 1937 left 
dealers and smelters with reduced but still fair profits. 

Scrap-metal dealers are in & good position to judge industrial con- 
ditions and current needs of consumers. "They knew earlier than the 
manufacturers or the general public that metal prices had advanced 
too high and too fast, and that there was an overexpansion of produc- 
tion and much speculative buying by consumers. In consequence, as 
early as August 1937, they began to curtail purchases so that few of 
them were badly hurt in Der e and December when their oper- 
ations were limited to moderate buying at low prices that would 
warrant metals being held and not forced on a declining market. 


3 Hoke, C. M., The Recovery of Silver, Gold, and Mercury from Precious Metal Amalgams: Met. Ind., 
New York, January 1938, pp. 22, 23. 
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The demand from foundries both for good scrap and for ingots made 
from secondary metals continued active during most of 1937. Few new 
foundries were started and the number of small smelters decreased. 
The secondary metal business becomes more and more an appendage 
of the regular primary smelter, though there still is a large number of 
secondary smelters that handle vast quantities of scrap and drosses 
and sell metals and alloys of guaranteed quality. 

The regular primary smelters treated 4,570 tons less lead scrap in 
1937 than in 1936, but secondary-copper recoveries at primary smelters 
increased 23,691 tons. The increase in the price of copper permitted 
shipment of much low-grade foundry ashes which it had been impos- 
sible to market profitably for several years. 

À number of medium-size secondary smelters did not sell to ultimate 
consumers in 1936 and 1937 but shipped their output to secondary- 
metal interests having steady large outlets for materials. On the 
whole, 1937 was a moderately successful year for most dealers and 
smelters of secondary metals, and prospects are that 1938 will be one 
of much lessened purchases and sales, with profits that depend largely 
on higher metal prices during the last 6 months. 

There were few important failures in the trade and few new small 
enterprises. The general tendency is still toward greater concentra- 
tion of the secondary-metal business in the hands of the large operators 
and interests that deal largely 1n primary metals. 

During the past 3 years the Bureau of Mines has made surveys of 
consumption of scrap iron and scrap steel Consumption of home 
scrap in 1937 is estimated to have been 21,927,000 gross tons compared 
with 18,901,389 tons in 1936 and that of purchased scrap is estimated 
at 18,7 92, 000 tons in 1937 compared with 17,456,744 tons in 1936. 

Members of the waste-trade industry generally are strongly opposed 
to possible export restrictions on scrap metals or drosses, and they 
point out that high prices for ferrous scrap actually result in making 
huge supplies of this material available for use that otherwise would 
rust away because it could not stand freight charges to consumption or 
export centers. They also ask why scrap iron and steel should be 
singled out for export embargoing, when other basic raw materials 
important in rearmament uses are allowed unrestricted flow. 

The opinions of the dealers and exporters of scrap iron and steel 
were stated at a hearing before a subcommittee of the Senate Military 
Affairs Committee in Washington on April 8, 1938, by Benjamin 
Schwartz for the Institute of Scrap Iron and Steel and by Charles M. 
Haskins, Secretary of the National Association of Waste Material 
Dealers. Up to May 1938 no embargo or restrictions have been 
imposed on exports. 

A paper by E. W. Pehrson, of the Bureau of Mines, entitled “Con- 
servation Aspects of Secondary Metals," was read at the twenty-fifth 
anniversary meeting of the National Association of Waste Material 
Dealers. It is impossible, for lack of space, to reproduce all of this 
article, but the following excerpt sets forth some pertinent facts. 

4 Lund, R. J., and Davis, H. W., onum on of Ferrous Scrap and Pig Iron in the United States in 
nas : Rept. of Investigations 3329, Bureau of nos SC à 14 


pp. 
gway, avis, H. W., and Trought, Consumption of Ferrous Scrap and Pig Iron in the 
United States in 1936: Rept. of Investigations T Dunn of Mines, 1937, 21 pp. 
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SCRAP IRON EXPORTS RELATIVELY UNIMPORTANT FROM VIEWPOINT 
OF CONSERVATION 


Foreign shipments of iron and steel scrap have increased from 228,000 long 
tons in 1932 to over 4,000,000 tons in 1937. Obviously, prolonged exports of this 
magnitude would deplete the reservoir of scrap available in this country and would 
hasten the exhaustion of our deposits of iron ore. It appears, however, that the 
present exaggerated demand for steel in foreign countries is temporary and will 
hardly endure for more than a few years. As a matter of fact, some of the 
principal foreign consumers of scrap already have taken steps to make themselves 
less dependent on distant supplies of iron. 

The reservoir of iron in use in this country, from which our annual scrap supply 
is withdrawn, is enormous. Estimates have placed the amount at 750,000,000 
to 1,000,000,000 long tons. We have no data on the rate at which this metal 
becomes available as serap, but it is significant to note that the peak exports of 
1937 amounted to only one half of 1 percent of the total reserves of potential 
scrap. Moreover, the amount of metal added to the reservoir in that year was 
considerably more than that withdrawn. It may be conservatively estimated 
that in 1937, 35,000,000 tons of iron and steel products were added to the store 
of metal in use, whereas the total scrap withdrawn for domestic consumption and 
for export probably did not exceed 25,000,000 tons. Thus, in the year of unprece- 
dented scrap exports our reservoir of potential scrap was actually increased by 
10,000,000 tons. It may be concluded, therefore, that to date the quantity of 
metal shipped abroad has not caused a serious drain on our total serap supply. 

In comparison with our reserves of iron ore, scrap exports likewise do not appear 
to present a problem of great import. It has been estimated that our total 
reserves of ore amount to 4,400,000,000 tons, seemingly ample for expected needs 
for generations. The scrap exported in 1937 was equivalent to approximately 
8,000,000 tons of iron ore, an insignificant part of our total reserve. It amounted 
to less than 2 months' ore supply at the average rate of production in 1937. 

Higher prices, resulting in part from the export trade, have made possible the 
reclamation of large tonnages of material that under ordinary circumstances would 
have been dissipated as rust. A substantial part of the material exported has been 
of inferior grade, unsuited to the needs of domestie consumers, and probably 
never would have been reclaimed for domestic use at any price. To these ends, 
at least, exports actually have served the interests of conservation. 

Careful consideration of all factors leads to the conclusion that the conservation 
that would be achieved by the imposition of an embargo at this time is too small 
to justify such action. It should be remembered also that the anticonservational 
aspects of the export trade in iron and steel scrap apply equally well to the export 
trade in pig iron and iron and steel products. If embargoes are to be placed upon 
exports of serap they should also be placed against exports of other steel products 
as well as exports of all mineral commodities of domestic origin, if a consistent 
policy of conservation is to be pursued. 


NATIONAL DEFENSE ASPECTS OF SCRAP EXPORTS 


Since steel is the backbone of modern warfare and since scrap is an essential 
raw material in its manufacture the effect of scrap exports on national defense 
should be considered carefully. The problem assumes two aspects: 

x . To what extent have these shipments weakened our own military strength, 
an 

2. To what extent have they strengthened a possible adversary? 

It has been shown that the annual exports to date have reduced our total 
reserves of iron ore and scrap only by a trivial amount. It can be assumed, 
therefore, that our supply of raw material for steel manufacture has not been 
impaired seriously. It may be argued, however, that our supply of readily 
available scrap has been depleted in recent years to such an extent that in a sudden 
emergency, when large tonnages would be required to meet a rapid increase in 
demand for steel, the necessary supply would not be fortheoming. Unfortunately 
there are no specific data on this point, but it is believed that reserves available 
at prices prevailing a few months ago were far from exhausted and that a moder- 
ately higher price would bring additional enormous tonnages of metal onto the 
market. "The fact that the domestie steel industry operated at 90 percent of 
capacity during part of 1937, when exports were at record levels, seems to indicate 
that the industry was still able to meet sharp advances in demand. 

One beneficial result of the recent export trade from the viewpoint of national 
defense is the increased efficiency of our mechanism for collecting and sorting 
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scrap. Thus if an emergency should develop in the near future the prompt 
collection of large tonnages could proceed without delay. 


Secondary copper and brass.—The — produced in 1937 by 
smelters of secondary material only includes 128,994 tons of pig 
copper (part of which was electrolytically refined), 144,500 tons of 
copper in remelted brass, and 102,000 tons of copper in alloys other 
than brass. These figures indicate increases of 1,909 tons in pig cop- 
per and 25,200 tons in copper in brass and a decrease of 3,300 tons in 
copper alloys other than brass. Regular copper smelters produced 
23,691 tons more secondary copper in 1937 than in 1936. 

The total value of secondary copper as metal and in brass and other 
alloys, computed at 12.1 cents a pound (the average price in 1937 of all 
merchantable grades of new metal), was $128,768,200, about $39,- 
601,800 more than in 1936. 

No brass scrap was imported in 1936 and only 611 pounds in 1937. 
Imports of copper scrap decreased from 754 short tons in 1936 to 41 
tons in 1937. Brass scrap and copper scrap exports increased 6,211 
and 7,690 short tons, respectively, in 1937. 


Secondary copper recovered in the United States, 1936-37, and imports and exports of 
brass and copper scrap, zn short tons 


1936 1937 1036 1037 
Copper as metal................. 1260, 000 |1285, 600 Total secondary copper (includ- 
Copper in alloys other than ing copper content of brass | 
¡AA nen eme 105, 300 | 102, 000 Scrap): 
From new scrap............ 101, 900 | 123, 200 
365, 300 | 387, 600 From old scrap............- 382, 700 | 408, 900 
Ge Viet? from new scrap (not in- 484,600 | 532, 100 
cluding brass) ................. 40, 000 | 61,600 
Copper from old scrap (not in- AS metal_.___._...... 260, 000 | 285, 600 
cluding brass)................. 325, 300 | 326, 000 In brass and other alloys...| 224, 600 | 246, 500 
365, 300 | 387, 600 484, 600 | 532, 100 
Brass scrap remelted: Brass scrap imported...........|........- EO 
New clean scrap............- 88,400 | 88,000 Scrap copper imported......... 754 41 
Old scerap............-....... 82, 000 | 118, 400 Brass scrap exported...........- 12,340 | 18,551 ` 
Scrap copper exported. ......... 13,224 | 20,914 . 


170, 400 | 206, 400 


Copper content of brass scrap 


(averaging 70 percent copper): 
New scrap..................- 61, 900 | 61,600 
Old scrap.................... 57,400 | 82,900 


119, 300 | 144, 500 


1 Of these totals secondary copper reported by smelters and refiners that treat mainly primary metal 
comprised 132,915 tons in 1936, and 156,606 tons in 1937. 
2 611 pounds, gross weight. 


The terms “new brass scrap" and “new copper scrap," as applied 
in the preceding table, refer to the scrap that 1s accumulated in fabri- 
cating products; “old scrap" is the metal that was made into products 
and after service has been discarded and returned to be remelted or 
refined for further use. Few junkmen, dealers, or smelters keep any 
statistics of “old scrap" and “new scrap." Most of the new scrap 
is clippings, grindings, and defective articles made in the ordinary 
operations in fabricating goods, some of which is reused at the plant 
and the remainder sold. All foundries and rolling mills (many of 
which purchase scrap metals) are advised in the Bureau of Mines 
questionnaire to exclude all scrap made and used in their own plants 
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and to give data solely on purchased scrap. Those that purchase 
only “new scrap" of certain grades and assay can give correct data; 
the others usually can make no distinction between “new” and “old” 
scrap. Secondary smelters usually cannot give exact figures but 
occasionally can estimate the proportion of new" scrap metal treated. 
The figures in the preceding table are the best obtainable. 

Reports for 1937 show that railroads reused at their shops and 
foundries the following quantities of scrap metals: 8,210 tons of 
brass; 1,990 tons of copper; 8,400 tons of copper in alloys other than 
brass; 1,650 tons of tin in babbitt, solder, and bronze; and 4,800 tons 
of lead in various alloys. 

Secondary lead.—The output of secondary lead in 1937 equaled 59 
percent of the total production of refined primary lead from domestic 
and foreign sources in the United States, compared with 66 percent in 
1936. uch recovered lead is derived from discarded batteries, pipe, 
DN and lead-covered cable; other sources are solder, babbitt, and 
shot. 

Secondary lead recovered by smelters whose product is mainly 
primary metal decreased 4,570 tons in 1937. The output of pig 
lead by secondary smelters increased about 21,570 tons, and that of 
lead in scrap alloys decreased 4,800 tons. 

Old batteries were collected in 1937 at a rate equal to that in 1936. 
Collections were good in urban but only fair in rural areas. In the 
closely populated areas apparently dealers did not accumulate battery 
plates or old batteries but unloaded them as fast as purchased, so that 
scrap batteries available were those actually taken in current trade. 
Recovery of battery plates may decrease in 1938 owing to the lessened 
scrapping of old cars. 


Secondary lead recovered in the United States, 1936-37, in short tons 


1936 1937 
Secondary lead recovered by smelters that treat mainly ore...................... 34, 556 29, 986 
Secondary lead recovered by smelters that treat only scrap and drosses...-.-.... 102, 944 124, 514 
137, 500 154, 500 
Secondary lead recovered in remelted alloys: 
Estimated secondary lead content of antimonial lead produced at regular 
lead smelters locas adas 12, 930 15, 391 
Lead content of drosses and scrap alloys treated at secondary smelters. ...... 112, 470 105, 209 
125, 400 120, 600 
Total secondary lead recovered. .............. 2. 2222 LL LLL Lll lll Lll. 262, 900 215, 100 


1 Antimonial lead produced at primary smelters totaled 23,230 tons containing approximately 7,442 tons 
of primary domestic lead, 696 tons of primary foreign lead, 1,434 tons of primary domestic antimony, 37 tons 
of primary foreign antimony, 12,930 tons of secondary lead, and 691 tons of secondary antimony in 1936 
compared with 27,524 tons containing approximately 7,833 tons of primary domestic lead, 1,721 tons of pri- 
mary foreign lead, 1,636 tons of primary domestic antimony, 90 tons of primary foreign antimony, 15,391 
tons of secondary lead, and 853 tons of secondary antimony in 1937. 


Refined primary lead produced in the United States, 1986-37, in short tons 


1936 1937 
From domestic EE 387, 608 443, 142 
From foreign ore and base bullion................................ lll Lll ll ll... 11, 458 24, 175 


18560—38———31 
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A number of secondary smelters treating old batteries and other 
lead alloys now recover much of the lead as good-grade pig lead. 
The residues and drosses containing antimony are then used in making 
hard lead containing various percentages of antimony. 

Some of the problems in handling old batteries are stated in an 
article by Neuman.? 

The American Bureau of Metal Statistics estimates that the 
16,000,000 automobile batteries made in 1937 contained an average of 
21.6 pounds of lead and antimony. The average in each battery in 
1936 was 23.7 pounds and in 1933, 25.1 pounds. 

The sampling of battery plates is much more difficult than the 
assaying, due to the moisture in the rubber and separators. 

A large number of the old batteries are smelted on toll by custom 
smelters. The smelters also purchase batteries at a price based on 
that of pig lead at St. Louis, the antimony content being paid for at 
the price of lead, although the price of antimony in 1937 was more 
than twice that of lead. 

Secondary zinc.—Secondary zinc recovered as pig metal and in 
alloys (including brass) increased 22,490 short tons. The zinc content 
of brass remelted was 9,000 tons more in 1937 than in 1936. The 
total recovery of secondary zinc (including that in brass) equaled 26 
percent of the total output of primary slab zinc in the United States 
(556,904 tons) in 1937. In addition, large quantities of the zinc dust, 
zine chloride, and other compounds were made from zinc drosses and 
residues. 


Secondary zinc! recovered in the United States, 1936-37, and products made from 
zinc dross, skimmings, and ashes, in short tons 


1936 1937 

Secondary zinc recovered by redistillation-.-------------------------------------- 42, 209 51, 554 
Secondary zinc recovered by sweating, remelting, etc...........................- 25, 791 30, 286 

Total zinc recovered onalloved. +22 lll Lll... 68, 000 81, 840 
Zinc recovered in alloys other than brassg 22-2 ee 11, 500 11, 150 
Zinc recovered in brass (estimated)-... 2.22. LL ll Lll LL ll Lll. ll. 42, 600 51, 600 
Zinc dust made from zinc dross............---------------------------- .--------- 14, 425 15, 242 
Zinc concentrates and ore exported... 2 2 ccc cL LLL LLL Lll lll lll eee \ 245 314 
Zinc dross OX DOPE EE 
Lithopone made from zinc skimmings and asbes 67, 361 66, 064 
Secondary zinc content of lithopone._---.-.-..---.--.--------------------------- 13, 450 13, 040 
Zinc chloride made from zinc skimmings, ashes, etoe (2) (3) 
Zinc content of zinc chloride made from zinc skimmings, ete..................... (2) (2) 
Zinc content of zinc sulphate made from zinc skimmings, ashes, ete 1, 224 1,735 
Zinc oxide produced from zinc scrap and drosses................................- 11, 600 10, 349 


ech Figures e not include scrap and dross used for lithopone or chloride. The use for zinc chloride, espe- 
cially, is 
3 ees Sei available. 


Zinc recovered by redistillation increased from 42,209 tons in 1936 
to 51,554 in 1937. Of the 1937 total, 24,131 tons (an increase of 
1,989 tons) were recovered at primary smelters from zine drosses and 
27, 423 (an increase of 7,356 tons) at five secondary plants using 
large graphite retorts and two plants using clay retorts, which treated 
only drosses and residues in 1937. The five active smelters using 
large graphite retorts in 1937 were: 


5 errado E. A., Journey of Battery Plates from Dealer to Consumer: Waste Trade Jour., Mar. 27, 1937, 
Pp. 89, 94, 
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Federated Metals Corporation, Trenton, N. J. 

General Smelting Co., Philadelphia, Pa. 

Nassau Smelting & Refining Co., Tottenville, N. Y. 

Superior Zine Corporation, Bristol, Pa. 

Wheeling Steel Corporation, Wheeling, W. Va. 

Of the total output of 163,410 tons of lithopone in 1937, 66,064 
a 13,040 tons of zinc were made from zinc skimmings and 
ashes. 

The American Bureau of Metal Statistics estimates that 252,000 
tons of zinc (10,000 more than in 1936) were used in 1937 in zincking 
(galvanizing) sheets, forms, tubes, wire, and other materials. 

Seeondary tin.—Secondary tin recovered amounted to 30,300 tons 
valued at $32,124,100 in 1937 compared with 28,020 tons valued at 
$25,621,500 in 1936. The total value assigned is based on the yearly 
average price (53.01 cents in 1937 and 45.72 cents in 1936) given by 
the American Metal Market for 99-percent metal, prompt delivery at 
New York. 

The 1935 figures for recovery of pig tin are not comparable with 1936 
and 1937, as in 1936 it was decided to eliminate from secondary-tin 
figures all tin recovered at tin-plate plants by operators by treating 
tin scruff. This tin is recovered in the ordinary course of operations 
at nearly all plants, and its elimination decreased 1936 and 1937 totals 
about 2,000 tons. The tin recovered in 1937 in alloys and chemical 
compounds increased 1,260 tons. Secondary tin recovered in 1937 
was equivalent to about 31 percent of the tin imported into the United 
States as pig metal in 1937. 

According to the American Iron and Steel Institute 2,687,128 long 
tons of tin plate and terneplate were made in 1937. It is estimated 
that about 39,000 long tons of tin were used in these products and that 
4,607 short (4,113 long) tons of tin were recovered from tin-plate 
clippings and old coated containers. 

Owing to the relatively high value of tin, it is important that the 
degree of accuracy be high in obtaining representative samples of 
shipments of tin dross and in analyzing them later.? 

Many earlier chapters of this series contain data on plants and 
processes followed, and a complete history of the different methods of 
detinning has been published by Mantell.’ 

Rules of procedure governing issuance of licenses for exportation of 
tin-plate scrap during 1938 were issued by the State Department. 
The principal change concerns the exportable production, whereby 
the 1938 export quotas will be based on 25 percent of the production 
for 1937. Under the regulations applicable for 1937 the quotas of 
exportable scrap were based on 100 percent of the production in 1936. 

The State Department reported requests for allotments of 24,449 
long tons for the calendar year 1938, in accordance with the foregoing 
rules. Some of these applications were reduced to comply with re- 
quirements set forth in the rules of procedure. Allotments totaling 
23,847 long tons of tin-plate scrap were assigned for export, subject to 
license, during the calendar year 1937. In all, 108 licenses were 
issued in 1937 authorizing the exportation of 16,608 long tons of tin- 

6 Kasey, J. B., A Suggested Method for Preparing Deliquescent Tin Dross Samples: Met. Ind., New 
York, September 1936, p. 338 


eo Mantell, C. L., Scrap Detinning Affords Big Outlet for Chlorine: Chem. and Met. Eng., 1926, pp. 
479. 
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plate scrap valued at $333,187.50. All licenses issued during 1937 
named Japan as the country of destination. 

Although the average yearly price of tin increased, it remained 
close to 53 cents a pound in 1937 and resulted in the detinning of old 
tin-coated containers (about 4,789 tons) or about 1,500 long tons more 
than in 1936, a very small increase considering the price of tin in 1937. 
The old cans yield much less tin than clean tin-plate clippings. Many 
more old cans could be treated at the plants now equipped to handle 
them, but the high cost of collecting and shipping them militates 
against their use. "There are also the additional costs of cleaning and 
handling bulky material. Thus the use of old tin-coated containers 
probably will be confined to areas adjacent to the detinning plants. 


Secondary tin recovered in the United States, 1936-87 


1936 1937 
Tin recovered as pig On. 2.2.2 2-2 Lll cll LL Lll LLL LL LL. nooo short tons. . 7, 250 8, 270 
Tin recovered in alloys and chemical compounds.........................- do.... 20, 770 22, 030 
28, 020 30, 300 
Clean tin-plate scrap treated at detinning plants.....................- long tons... 228, 200 247, 723 
o o | gege 
Metallic tin recovered at detinning plants.............................. pounds..| 5,128,424 5, 700, 942 
Tin content of tin tetrachloride, tin bichloride, tin crystals, and tin oxide made 
at detinning plants: EE pounds..| 3,401, 477 3, 378, 760 
Total tin recovered at detinning plants.............................. do....| 8,529,901 9, 079, 702 
Tin tetrachloride, tin bichloride, tin crystals, and tin oxide made at detinning 
ln SE pounds..| 6,887, 121 6, 956, 685 
Average quantity of tin recovered per long ton of clean tin-plate scrap..... do.... 37.4 36. 7 


Tin (metal) and tin concentrates (tin content) imported into the United States, 
1936-37, in short tons 


1936 1937 


Tin imported as Mmotal.. ustosconicninscincsa ..... l... crac 85, 152 98, 689 
Tin concentrates (tin content) imported----------------------------------------- 200 169 


The quantity of tin-plate clippings treated at detinning plants 
increased about 19,500 long tons 1n 1937, and the average cost of such 
clippings delivered at plants increased from $14.80 a long ton in 1936 
to $19.38 in 1937. These clippings were treated at plants of the 
Vulcan Detinning Co. at Sewaren, N. J., Neville Island, Pa., and 
Streator, Ill.; of the Johnston € Jennings Co. at Cleveland, Ohio; and 
of the Metal € Thermit Co., at South San Francisco, Calif., East 
Chicago, Ind., and Chrome, N. J. 

Imports of tin-plate scrap in 1937 totaled 12,916 long tons valued at 
$179,459 compared with 9,873 tons valued at $94,049 in 1936. Of 
these amounts, Canada supplied 11,881 tons valued at $170,925 in 1937 
and 9,275 tons valued at $89,247 in 1936. 

Exports of tin-plate scrap decreased from 14,375 long tons valued 
at $282,214 in 1936 to 14,126 valued at $246,770 in 1937. Japan took 
about 95 percent of the total in 1936 and the entire quantity in 1937. 
This material would yield Japanese detinners about 35 pounds of tin 
per long ton. 

Exports of waste tin plate decreased from 44,621 long tons valued 
at $2,635,662 in 1936 to 26,259 tons valued at $2,022,955 in 1937, of 
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which Japan took about 77 percent in 1936 and about 71 percent in 
1937. 

The tin reported recovered in alloys and compounds in 1937 included 
the tin content of products made from clean tin-plate scrap. Most of 
the tin recovered at the plants listed was in tin bichloride, tin crystals, 
tin tetrachloride, and tin oxide. 

The total recoverv of tin as metal or in compounds from clean 
tin-plate scrap in 1937 was 4,540 short tons, whereas it is estimated 
that makers of tinplate and terneplate consumed nearly 43,700 short 
tons of tin. Some old tin-coated containers treated at Sewaren, N. J., 
yielded 28.2 pounds of tin per long ton. 

Secondary aluminum.—The recovery of secondary aluminum, in- 
cluding that in alloys, totaled 62,560 short tons valued at $23,773,000 
compared with 51,500 tons valued at $19,055,000 in 1936. The value 
in - was computed at 18.5 cents a pound and in 1937 at 19 cents a 
pound. 

The value of primary aluminum produced in the United States in- 
creased from $41,612,000 in 1936 to $55,609,000 in 1937 owing largely 
to an increase of about 30 percent in output. 


Secondary aluminum recovered in the United States, 1986-87, in short tons 


1936 1937 
Secondary aluminum recovered unalloyed ....-......-...------------------------ 20, 900 29, 360 
Aluminum recovered in alloys (mainly No. 12)__-..-..-------------------.------ 30, 600 33, 200 
51, 500 62, 560 


Primary aluminum produced in the United States and imported and exported, 
1936-87, in pounds 


1936 1937 
Primary aluminum produced in the United States 224, 929, 000 292, 681, 000 
Aluminum (crude and EE imported for consumption. ............... 25, 562, 571 45, 178, 069 
Aluminum (crude and semicrude) exported....-.---------------------------- 1, 605, 753 5, 383, 516 


Specialized alloys containing aluminum are greatly changing the 
composition of material returned to smelters,’ and trained skill is 
required in sorting and handling much of the aluminum scrap? A 
mixture of about 92 percent aluminum and 8 percent copper (No. 12) 
probably still constitutes the largest supply of material for remelting 
and refining, but other alloys are steadily increasing in quantity. 
Many automobile crankcases and much heavy —— scrap 
are sold directly to foundries and do not reach secondary smelters. 

Approved standard methods of sampling and analyzing aluminum 
and its alloys are described in a pamphlet published by the Aluminum 
Research Institute in July 1932, and a book by Anderson !° is useful 
and interesting to smelters and users of secondary aluminum. 

8 Lindenberger, H. L., Progress in the Secondary Aluminum Industry: Nat. Waste Rev., February 
1938, pp. 16-17. 


? Hollowell, R. D. T., The Grading and Packing of Scrap Aluminum: Nat. Waste Rev., April 1938, p. 11. 
10 Anderson, R. J., Secondary Aluminum: Sherwood Press, Inc., Cleveland, Ohio, 1931, 563 pp. 
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Prices for scrap cast aluminum ranged from 8.5 cents a pound in 
December 1937 to as high as 13 cents in April. New aluminum clip- 
pings ranged from a low of 13 cents in December to a high of 14.75 
cents in April and May. 

The spread in scrap-aluminum castings was 4.5 cents a pound in 
1937; the demand was good until September and supplies were cleaned 
up, but the demand and the prices sagged in November and December 
until sales were very small. 

Aluminum cylinder heads and aluminum-alloy pistons are used 
more extensively in motorcars than formerly, so that larger quantities 
of scrap aluminum are used in automobile parts and for die castings. 

Scrap-aluminum clippings remelted in the ordinary course of shop 
practice were excluded from 1937 recoveries wherever possible. About 
500 tons of aluminum clippings were purchased by makers of metallic 
powders in 1937. 

Secondary antimony.—The principal materials refined or remelted 
that contained antimony as an alloy were hard-lead drosses, babbitt, 
bearing metal, battery plates, pewter, and type metal. The antimony 
used in the pigment, paint, and ceramic industries is so dissipated 
that no secondary recoveries can be made, but a large proportion of 
the production of metal containing antimony returns in a few months 
or a few years for refining and reuse. Antimony in type metal and 
in bearings returns very rapidly for refining. This large return of 
scrap in type and bearing metals normally goes to the makers of type 
and bearing alloys, which restricts the market for antimonial lead. 
It may take several years for antimony in battery plates to return as 
scrap, but probably 85 percent is certain to come back for reuse. 

The production of secondary antimony in the United States, most ` 
of which was recovered in alloys, increased in 1937. The average 
price for ordinary brands (Chinese grade) of antimony, as stated by 
the American Metal Market, was 15.3 cents a pound in 1937 compared 
with 12.97 cents in 1936. Smelters that ordinarily use primary ores, 
concentrates, or metal reported 1,636 tons of primary antimony and 
853 tons of secondary antimony as contained in 27,524 tons of anti- 
monial lead. The recovery of secondary antimony by secondary 
smelters increased 2,278 tons. 

Imports of antimony in ore, as metal, or in oxide were 2,649 tons 
more than in 1936. 


Secondary antimony recovered in and antimony imported into and exported from the 
United States, 1986-37, in short tons 


1936 1937 
Secondary antimony in antimonial lead scrap smelted at regular smelters........ 691 853 
Secondary antimony recovered at secondary smelters---------------------------- 9, 200 11, 487 
9, 900 12, 340 
Antimony imported in cre, as metal, or as oxide or sales .---------------------- — 14,120 16, 769 
Foreign antimony ovported eee eee ee ee 392 437 


Secondary nickel.—The nickel reported as recovered from secondary 
sources includes nickel in Monel metal (the natural alloy) but not 
that in ferrous alloys. The practice of using small quantities of nickel 
in iron and steel as well as in brasses and bronzes expanded greatly 1 in 
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both 1936 and 1937. Activity was much greater at foundries in 1937. 
A large part of their products contained some nickel.!! 

Nickel was often substituted for tin to lower costs in certain alloys 
requiring tensile strength and ductility. 

Most of the secondary nickel recovered in 1937 came from scrap- 
nickel anodes, nickel-silver, copper-nickel alloys, and Monel metal. 
Exports of nickel scrap and scrap alloys containing nickel increased. 
It 1s impossible to give the nickel content of all the exports of such 
nickel-bearing scrap, but the total nickel content reported by exporters 
who submitted data to the Bureau of Mines was 1,262 tons in 1936 
and 991 in 1937. 

The secondary nickel recovered in ferrous alloys was undoubtedly 
much larger in 1937 than in 1936. It is estimated by Robert C. Stan- 
ley, president of the International Nickel Co., Ltd., that about 42 
percent of all nickel consumed in the United States is used in nickel 
iron and steel, mainly in motor cars, railway equipment, heat-resistant 
alloys, and machinery. All these industries expanded greatly in 1937. 

Probably more secondary nickel is recovered from ferrous than from 
nonferrous alloys, but no figures are available. Certain alloys give 
uninformed dealers trouble.” 

Scrap iron and steel dealers are frequently careless in handling alloy 
ferrous scrap, and certain discarded equipment and automobile scrap 
that contain nickel are thrown in with the regular steel scrap instead 
of being kept separate and advantage taken of their greater value.” 


Secondary nickel recovered in the United States, 1986-87, in short tons 


1936 1937 
Nickel recovered as metal... l... luu l. conoceis n dass 855 917 
Nickel recovered in nonferrcus allcys and salts. -~ -------------------------------- ], 110 1, 483 
1, 965 2, 100 


Primary nickel produced in the United States and imported and exported, 1936-37, 
an short tons 


1936 1937 
Nickel produced as a byproduct from the electrolytic refining of copper at domes- 
tic TON A EE hewn A ewe CLE 107 219 
Nickel imported for consumption in the United States as nickel or in nickel ores 
and matte, oxide, and alloyS--------------------------------------------------- 53, 136 51, 435 
Nickel, Monel metal, and other allcys oxvportod. 2L. l.l. ..- 3, 438 3, 817 


Considerable information as to the composition and uses of nickel 
Monel metal, and other nickel alloys is given in Inco and in special 
pamphlets on nickel and its various alloys, publications of the Inter- 


Pi OF ok ee Nickel Co.), Nickel in Brass-Foundry Practice: Met. Ind., New York, 
» PP. an : 

12 Edelstein, Joel, Nickel Alloys in Scrap Metals: Waste Trade Jour., Mar. 28, 1936, pp. 83and 87. Trials 
of a Nickel Specialist: Waste Trade Jour., Mar. 26, 1938, p. 139. 

13 Wilenchik, I. W., Profits in Nickel Alloys: Waste Trade Jour., Mar. 27, 1937, p. 147. 
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national Nickel Co.^ This company purchases nickel scrap and Monel 
scrap. 


CLASSIFICATION OF OLD METALS 


The classification of old metals drawn up by the Metals Division of 
the National Association of Waste Material Dealers, Inc., Times 
Building, New York, N. Y., and changed from time to time as desir- 
able, is the standard of both dealers and manufacturers in the United 
States. The latest classification (Circ. M), effective March 16, 1932, 
was given in the Secondary Metals chapter, Minerals Yearbook, 1936. 
No immediate changes are contemplated in this classification. 

There is a growing demand for scrap-metal specialties (not specifi- 
cally covered by the classification), such as nickel alloys, German 
silver, Monel metal, cadmium, and molybdenum. Difficulties have 
arisen in making shipments to buyers’ specifications, and with the 
object of eliminating some of the trouble the Waste Trade Journal 
published classifications used by one of its advertisers. A list of these 
was given on pages 338 and 339 of the Secondary Metals chapter in 
Mineral Resources of the United States, 1930, part I. 


4 Pilling, N. P., and Kihlgren, T. E., Some Effects of Nickel on Bronze Foundry Mixtures: Sec. 1, 
Bull. 302, April 1938. 
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World production of iron and steel established new high records in 
1937. Improved industrial activity, augmented by war conditions 
and continued armament activities, caused heavy demands during 
the year. The resulting large outputs, which taxed heavily the 
production facilities of the larger producing countries and caused 
record figures to be established, prompted the planning and installa- 
tion of new smelting and finishing equipment. Added impetus was 
furnished by various nationalistic attempts at self-sufficiency. Ex- 
pansion programs are well under way in several countries, notably 
Germany, Japan, U. S. S. R., and United Kingdom. Control of : 
supplies of essential raw materials continued to attract attention, 
and installation of equipment to use materials at hand, research on 
the use of low-grade local ores, and legislation affecting international 
movement of scrap testify to the importance of this trend. Of the 
total world output of pig iron and steel in 1937, the United States 
furnished about 37 and 39 percent, respectively. 

The domestic iron and steel industry in 1937 increased its annual 
output for the fifth successive year, but in contrast to world figures 
established no new records. Pig-iron output, however, increased 
19 percent and steel output 6 percent over 1936. Entering the year 
with expanding activities, steel production rose during the first quar- 
ter and in April reached 90 percent of capacity despite floods that 
closed plants in some important districts. In March, April, and May 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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steel output exceeded 5,000,000 tons per month. The threat of labor 
trouble was undoubtedly a factor in the high operating rates during 
the first 5 months. Strikes called at several plants late in May cut 
operations to 74 percent of capacity in June. Shortly after July 1, 
with the adjustment of labor difliculües, operating rates again in- 
creased, reaching 84 percent in August. "Then followed the unprece- 
dented fourth-quarter recession in the steel industry, which pulled 
operations down to 25 percent of capacity in December. The high 
rate of operation during most of the year benefited producers of such 
mineral products as iron ore, manganiferous iron ore, fluorspar, flux- 
ing stone, and coke which depend on the iron and steel furnaces for 
their chief market. Domestic production of iron ore, the principal 
. raw material, increased 48 percent over 1936 and was only 4 percent 
less than the record established in 1917. Figure 1 shows the trends 


ICT 
AO AE 


80 


O 
» 1 | ñ t| 
G N 
[b 40 [ 4 
2 A ON 
eo y 5 
el NY ` EVE 
= I 
20 / y \ 
y i 
— 
E= E 
18 


1880 1900 1920 1930 1940 
FIGURE 1.— Trends in production of iron ore, pig iron, and steel in the United States, 1880-1937. 


in domestic production of iron ore, pig iron, and steel for more than 
half a century. 

The automotive industry with an output of 4,809,565 units in 1937, 
the largest since 1929, remained the chief consuming outlet for steel, 
taking about one-fifth of the total output, as in 1936. Better farm 
income in 1937 due to increased production of crops at satisfactory 
prices helped agriculture to maintain its position as a steel consumer, 
although steel moving directly into this outlet was only about half 
that exported. Shipments of steel to foreign countries were high in 
1937. Relative and actual quantities of steel consumed for containers 
increased in 1937 over 1936. 

The capital-goods industries continued to revive through the first 
three quarters of 1937 but slumped badly in the last quarter, resulting 
in fluctuating demand for steel by these industries. Buying by rail- 
roads was strong early in the year but tapered off as the year passed 
into the last half. New light-weight rolling equipment designed for 
higher speeds has featured the railroad demand in recent years. While 
this trend is more evident in the passenger branch, where high-speed 
streamlined trains are being featured, 1t also applies to freight-moving 
equipment. 
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Salient statistics of tron ore, pig iron, ferro-alloys, and steel in the United States, 


1936-387 
1936 1937 
Gross tons Value Gross tons Value 
Iron ore: 
Production by— 
Districts: 
Lake Superior 1... ooo 41, 781, 215 61, 657, 635 
Southeastern. ............. cl cc LLL. 4, 214, 587 (1) 6, 351, 053 (2) 
Nortbeastern 2, 069, 764 3, 145, 177 
NC WEE 723, 179 939, 683 
48, 788, 745 (2) 72, 093, 548 (2) 
Mining methods: 
Open oi cC 3 30, 803, 244 ) (2) { 4 48, 632, 193 ! (2) 
Underground ------------------------- 3 17, 985, 501 4 23, 461, 355 
48, 788, 745 (2) 72, 093, 548 (2) 
Varieties: ` Wé 
THemaliló- eege 5646, 107, 680 5 68, 072, 781 
Brown 070.00 uum ua sss o ras 6 474, 889 (2) 1 666, 374 (2) 
Era AAA eee oa 5 2, 205, 643 5 73, 353, 861 
(Carbonate. ooa Secre ore se 533 532 
48, 788, 745 (2) 72, 093, 548 (2) 
Shipments (exclusive of ore for paint)---------- 51,465,648 |$131,740,504 | 72,347,785 |$207, 828, 213 
Average value per ton at mine... .......... |]... 22.2... .- 2-00 A A 2. 87 
Stocks at mines Dec. Ai ----------------------- 5, 441, 608 (2) 5, 526, 564 (2) 
A deen eg 2, 232, 229 | 5,280, 197 2, 442, 069 5, 841, 637 
¡E A O 645, 284 | 1,962, 527 1, 264,102 | 4,039, 248 
Pig iron: 
Producto cnica ss 30, 254, 022 (2) 36, 145, 095 (2) 
SJ AAA 30, 798, 958 |541, 693, 504 35, 224,347 | 731, 139, 435 
Average value per ton at furnaces. ---------l]-------------- 17200): [es coca 20. 76 
Imports- 2.2229) kane eee eco cs 165, 808 | 2, 336, 236 111, 697 1, 701, 304 
TUX DOEUS soo A es 5, 316 119, 362 782, 436 | 19, 403, 285 
Ferro-alloys: 
EECHER a ce 818, 488 (2) 1, 008, 170 (2) 
Shipments: B 
Ferromanganese..........--.--------------- 322, 353 | 24, 088, 298 359, 812 | 30, 696, 748 
Spiegeleisen______________ 92,336 | 2,249, 217 134, 983 3, 969, 822 
FerFOSICON- 2222. cats cts em 325, 210 | 15, 176, 800 362, 313 17, 683, 900 
Other varieties______ teria aa 113, 632 | 27, 620, 759 113,513 | 33,790, 022 
853,531 | 69, 135, 074 970, 651 86, 140, 492 
Imports: 
Ferromanganese 37,953 | 2,251, 951 29, 559 2, 163, 616 
Spiegeleisen.............. c Lc cc oo 52,011 | 1,404, 983 16, 841 589, 766 
KE Te EE 3, 840 78. 566 12, 930 349, 207 
Steel production: 
Open hearth: 
Basic 52662523 bo ae it cA A Lr 43, 114, 826 45, 772, 510 
AA e e e Lt Ete 421, 302 499, 793 
ANS AA esca 3, 458, 457 (2) 3, 449, 927 (2) 
e Ch EEN 816 934 
ElectfiC 20.2 si. c od n es als ao 772, 455 845, 537 
47, 767, 856 (2) 50, 568, 701 (2) 


1 Includes a small quantity of ore produced in southern Wisconsin. 
? Figures not available. 

3 Small quantity of open pit included with underground. 

4 Some underground included with open pit. 

5 Small quantity of hematite included with magnetite. 

* Small quantity of brown ore included with hematite. 

? Small quantity of brown ore included with magnetite. 


The construction industry followed in general the market pattern 
established by a number of other steel-consuming outlets—activity in 
the first half of the year, followed by drastic declines in the latter half. 
More was done in industrial, commercial, and residential construction 
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in 1937 than in 1936 despite the year-end decline, but the industry 
was far below predepression levels. _ f 

Continuing the trend of the preceding year, the price of steel rose 
during the early months of 1937. Price advances were announced in 
March on nearly all steel products, and the composite price of finished 
steel, as compiled by Iron Age, was 2.605 cents per pound for the last 
9 months of the year. The yearly average, the highest since 1924, 
was 2.555 cents compared with 2.148 cents in 1936 and 2.297 cents in 
1929. The threat of strikes and the higher costs of raw material and 
labor were not without their effect on prices. Pig-iron prices likewise 
advanced during the first quarter and held their gains for the balance 
of the year. Two increases brought the Iron Age composite pig-iron 
price to $23.25 a ton in April. Spiegeleisen and ferromanganese prices 
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FIGURE 2.—Trends in prices of iron ore, pig iron, finished steel, and steel scrap, 1890-1937. The prices of 
iron ore and pig iron are the averages f. o. b. mines and furnaces, respectively, as reported to the Bureau of 
Mines; the price of finished steel is an average composite computed by American Metal Market; that of 
steel scrap is an average at Pittsburgh of No. 1 Heavy Melting, computed by Iron Age. 


also advanced sharply during the first quarter, quotations reaching 
$33.00 and $102.50 per gross ton respectively in June. Prices of scrap 
fluctuated widely, establishing high levels at midyear but dropping 
sharply at the end of the year. The quotation on Lake ores for the 
1937 season advanced 45 cents a long ton, the first increase since 1929. 

Employee relationships, which have been receiving increased atten- 
tion in recent years, played a major role in the industry in 1937. Pay 
rolls were reported to have attained a new record in 1937, and wages 
were increased significantly in March. Efforts to organize the em- 
ployees of the iron and steel industry in 1937 by the Steel Workers 
Organizing Committee, one of the affiliates of the Committee for 
Industrial Organization, were partly successful, and a number of com- 
panies signed agreements. Outstanding were the contracts entered 
into in March 1937 between the steel-manufacturing subsidiaries of 
the United States Steel Corporation and representatives of the S. W. 
O. C. as the collective bargaining agency for employees who were 
members of the Amalgamated Association of Iron, Steel, and Tin 
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Workers of North America. The contracts were to run until February 
1938. The steel producers, however, were divided on the form col- 
lective bargaining should take, and several large producers did not 
come to an agreement with the S. W. O. C. As a result, strikes were 
called late in May, principally at plants in Chicago, Youngstown, 
and Cleveland. Reduced operating rates resulted from the strikes, 
but as the strikes were not successful the plants were operating on a 
normal basis after a short period of curtailment. Efforts were made 
to organize the miners in the Lake Superior region, and several pro- 
ducing companies signed contracts with the C. I. 

Considerable new capacity was added to producing panisi in 1937. 
The high operating rates during the early months of the year caused 
some concern as to pig iron and steel melting capacities; accordingly, 
additions were made to blast-furnace, open-hearth, and bessemer 
installations. Further additions are under way or planned for 1938. 
Two replacement blast furnaces were completed during the year, and 
several furnaces were remodeled; these will probably increase total 
capacity despite dismantling and scrapping of obsolete stacks. Do- 
mestic pig-iron capacity has been declining in recent years. Capacity 
added to the finishing end of the steel processes included, notably, 
continuous sheet mills. Likewise, several new Lake ore carriers were 
launched during the year. 

Imports of iron ore into the United States increased slightly in 
1937 over 1936 but comprised only 3 percent of the domestic produc- 
tion, while imports of pig iron fell 33 percent and were only 0.3 percent 
of the domestic output. Imports of ferro-alloys also declined sub- 
stantially owing to smaller receipts of spiegeleisen and ferromanganese. 
Imports of iron and steel manufactures and semimanufactures, 
although relatively small, were slightly higher in 1937 than in 1936. 
Exports of iron and steel products were higher in 1937; those of iron 
ore increased 96 percent over 1936, while those of pig iron rose 

phenomenally. Ferro-alloy exports increased moderately, but the 
mm shipments of steel abroad were a feature of the market in 1937. 
Exports of scrap, which attracted considerable attention, established 
an all-time record in 1937. Import duties on iron and steel products 
remained unchanged in 1937 under the Trade Agreements Act of 
June 12, 1934. 


CONSUMPTION OF FERROUS SCRAP AND PIG IRON 


Ferrous scrap is an important raw material in the domestic iron and 
steel industries. It is used in all types of melting operations and 
some scrap is rerolled or otherwise processed without remelting, but 
the quantity so consumed is relatively very small. A large part of 
the scrap is used in the steel industry, being melted in the open- 
hearth furnace, but for technical or economie reasons large quantities 
of scrap are charged to other types of equipment. The importance 
of scrap in the various iron and steel operations is shown in the 
following table, which gives the pereentage composition of charges 
to the various types of furnaces in 1935 and 1936, in terms of scrap 
and pig iron. 
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Proportion of purchased and home scrap and pig iron used in furnace charges, 1935-86, 


an percent 
1935 1936 
S 
Type of furnace Scrap sap 
Pig iron Pig iron 
PI Home Total iE a | Home 'l'otal 

Open-hearth......... 1 28.3 1 28.4 1 56. 7 143.3 26.0 28.5 54.5 45.5 
Bessemer...........- 1,2 16.8 17.0 193.0 .9 5.9 6.2 93. 8 
Electric... .......... 47.5 49. 0 96. 5 3.5 47.7 50. 5 98. 2 1.8 
upola-------------- 32.8 28.1 60. 9 39.1 33.4 28.1 61. 5 38. 5 
j| MON ERROR 22.7 37.5 60. 2 39.8 20.8 41.2 62.0 38. 0 
Crucible............. 42.9 17.2 60.1 39. 9 48. 0 47.6 95. 6 4.4 
Puddling............ 21.3 7.8 28.6 71.4 17.2 6.9 24. 1 75.9 
Goes Lee oes 43.0 57.0 100.0 1:12 43.3 56. 7 100. 0 |.......... 


1 Revised figures. 


The total consumption of ferrous scrap and pig iron in 1936 in- 
creased 41 percent over 1935. Preliminary figures on consumption in 
1936 and final data for 1935 were presented in Minerals Yearbook, 
1937. Final figures for 1936 are given in this chapter; data for 1937 
are not yet available. Of the 1936 total (66,456,767 tons of scrap and 
pig iron), home scrap comprised 28.4 percent, purchased scrap 26.3 
percent, and pig iron 45.3 percent. As employed in this report, the 
term “home” or “plant” scrap refers to scrap produced at the plant 
of the establishment reporting and includes (1) new scrap such as 
spills, risers, skulls, croppings, mill scale, cinder, etc., and (2) old scrap 
(any items of equipment discarded after actual use). The term “pur- 
chased scrap” includes both purchased scrap and scrap transferred 
from other plants under the same control, as well as scrap received 
under exchange contracts or conversion agreements. The ratio of 
total scrap consumption to total pig-iron consumption in 1936 was 
1:0.83 compared with 1:0.78 in 1935, while the ratio of purchased- 
scrap to pig-iron consumption was 1:1.72 compared with 1:1.58 in 
1935, and the ratio of home-scrap to pig-iron consumption was 1:1.59 
compared with 1:1.54 in 1935. Thus in 1936 relatively more pig iron 
and less purchased scrap were used than in 1935, the total quantity of 
pig iron consumed having increased 46 percent and that of purchased 
scrap only 34 percent. This trend undoubtedly reflected the higher 
prices for scrap in 1936, but the record does not indicate that this fact 
necessitated major adjustments in furnace operations in any section 
of the country. 
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Salient statistics on the consumption of ferrous scrap and pig tron in the United States, 


1935-36 
Percent of 
1935 1936 change in 
1936 
Total ferrous scrap consumed..................... gross tons..| 20,415,330 36, 358, 133 +38 
Hone SAD AE do.... 13, 340, 752 18, 901, 389 +42 
Purchased scran ll ll..l... do.... 13, 068, 578 17, 456, 744 4-34 
In iron furnaces !___......-...-----.-.-.---.--..---- do.... 6, 160, 830 8, 575, 657 +39 
In steel furnaces ?__.........-.--..---..--------- eee do....| 20,254, 500 27, 782, 476 +37 
Pig iron consumed in steel furnaces..................... do....| 17,520,144 25, 619, 270 +46 
Total ferrous materials charged to steel furnaces........ do....| 37,774,644 53, 401, 746 +41 
sal AAA saereca L. n percent of total.. 27.2 2444 AA 
Purchased scran MMMM do.... 20.4 24.0 Eh serez 
SH AA oL cud cou ee E do.... 46.4 48. 0 ec EN 
Ferrous scrap exported__..-......--------.---.---- gross tons. - 2, 103, 959 1, 936, 132 —8 
Price per gross ton: 

SOID Eeer ed $12. 73 $15. 84 -]-24 
lg eios A n $18. 17 $19. 10 +5 


1 Includes blast, cupola, air, puddling, and crucible furnaces. 
2 Includes open-hearth, bessemer, and electric furnaces. 

3 No. 1 Heavy Melting at Pittsburgh. 

4 Basic pig iron f. o. b. Valley furnaces. 


The use of scrap as a raw material in the manufacture of steel 
increased 37 percent in 1936 over 1935, and the quantity of pig iron 
charged directly to steel furnaces increased 46 percent. Likewise, the 
use of home scrap increased more than that of purchased scrap. The 
net effect of the relatively greater use of pig iron and home scrap in 
1936 was to reduce slightly the proportion of purchased scrap in 
ferrous materials charged to steel furnaces from 26.4 percent of the 
total in 1935 to 24.6 percent in 1936. In open-hearth furnaces, 
which use nearly three-fourths of the total consumption of ferrous 
scrap and pig iron, the ratio of purchased scrap to total charge declined 
from 28.3 percent in 1935 to 26 percent in 1936. A contributing factor 
to this decline was the increased output of duplex steel. The increase, 
however, was not so pronounced in 1936 as in previous years of com- 
parable scrap prices. In cupola furnaces, which include a large 
number of relatively small operators, the use of purchased scrap 
increased more than that of pig iron. 
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Consumption of ferrous scrap and pig tron in the United States, 1985-36, by type of 


furnace 
Mao Serap 
umber NA 
Type of furnace or equipment of active Pigiron SS 
plants Home (gross | Purchased | Total (gross 
reporting tons (gross tons) tons 
1935 
Open-bearibh 127 9, 589, 017 9, 530, 610 19, 119, 627 1 14, 575, 239 
Besseiner.........................- 30 212, 862 6, 452 219, 314 1 2, 911, 719 
Eleotrie_____ e: uon 217 404, 783 450, 776 915, 559 , 186 
CODOJA en sat ae 2, 287 1, 916, 835 2, 241, 788 4, 158, 623 2 2, 675, 827 
A UN AE KR It 115 278, 140 168, 103 446, 243 295, 008 
Crucible_-------------------------- 10 244 609 853 566 
PuddlIBg.....- 2i costosos 5 1,371 4, 020 5, 391 13, 492 
A CER 67 883, 500 666, 220 1, 549, 720 |-...---------- 
Direct castings___. (NAAA E ES AAA 2 115, 426 
3 2, 865 13, 346, 752 13, 068, 578 26, 415, 330 20, 620, 463 
1936 

Open-hearth.......................- 136 18, 748, 882 12, 546, 809 26, 295, 691 21, 960, 842 
Bessemer.........................- 29 226, 724 12, 632 239, 356 3, 635, 562 

y O A 240 641, 451 605, 978 1, 247, 429 22, 
A oo ee uu L L SSS 2, 436 2, 656, 843 3, 157, 590 5, 814, 433 2 3,633, 720 
A IP ais 116 441, 353 223, 154 6064, 507 407, 038 
Crudlbló.-.— uoa breues 13 369 372 741 34 
Eege, 6 2, 767 6, 899 9, 666 30, 498 
Blast... ic techos ee 74 1, 183, 000 903, 310 2, 086, 310 |.............. 
Direct castings. ..................- AA A euius aa etes ? 408, 074 


3 3, 063 18, 901, 389 17, 456, 744 36, 358, 133 30, 098, 634 


1 Revised figures. 

2 Some pig iron used in making direct castings included in cupola. 

3 Where 2 or more separate departments, such as blast-furnace department, open-hearth department, 
foundry department, etc., are situated at the same place and are operated by 1 establishment, each of these 
departments appears as a plant in the total figure. 


Ferrous scrap or pig iron is consumed in all 48 States, the District 
of Columbia, and Alaska. The great concentration of consumption, 
however, is in the steel-making centers of the North Central and 
Middle Atlantic States. These areas include the six largest consuming 
States, which used 78 percent of the scrap, 83 percent of the pig iron, 
and 80 percent of the total scrap and pig iron charged to furnaces in 
1936. In 1936 Pennsylvania led all States in the consumption of both 
scrap and pig iron, taking 23.5 percent of the scrap and 30.1 percent 
of the pig iron. Ohio, the largest consumer of scrap in 1935, was a 
close second with 21.8 percent of the scrap and 23.3 percent of the pig 
iron. Of the 10 principal consuming States, 9 showed increases in 
consumption of ferrous raw materials in 1936 ranging from 8 percent in 
Kentucky to 60 percent in Pennsylvania. West Virginia's consump- 
tion declined about 1 percent, due entirely to a decrease in the supply 
of pig iron, as the use of scrap increased about 1 percent. 
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Total consumption of ferrous scrap and pig iron in the United States in 1936, by 


districts and States 


Scrap Pig iron 

Nunm- 
berof| Home Purchased Total 

District and State plants 
erc Per Pe Pe ries ei bt 

in - r- r- ns 
P Ges cent of Cie cent of Ee cent of tal 
total total total 
New England: 

Connecticut. ---------- 64| — 59,494| 0.32 133,783] 0.77  193,277| 0.53] 79,208) 0.27 

New Hampshire . 2 9, 241] .05 9,284)  .05| 18,525] .05 9,257|  .03 

Massachusetts. ...... 106 83,641] .44| 207,991| 1.19] 291,622| al 75,380] ap 

Rhode Island.......... 15 21,311} ui 34,549 20|  55,860| .16 9831 o 

Vermont.............- 15 3, 618 . 02 _ 3,708 02 | 7,326 . 02 3, 866 .01 

Total: 1936. ....... 238| 177,305  .94| 389,315) 2.23  506,020| Lë  193,703| o 
1935. ....... 232| 144,408| Lol 305221 2.33| 449,629] 1.70| 146656 a 
Middle Atlantic: 

Meee o4! 183,814| ol 452,317| 2.59| 636,131] Lal 215,460| a 

New York............. 237| 867,363 4.59| 813,054) 4.66] 1,680,417| 4.62] 1,371,661] 4.56 

Pennsylvanià.......... 464| 4,714, 527| 24.94| 3,834. 558| 21.97| 8.549.085| 23 52| 9,074,405| 30.15 

Total: 1936._.....- 804| 5,765,704] 30. 50| 5,099, 929| 29. 22110, 865, 633] 29. 89|10, 661,526] 35, 42 
1935. ....... 770| 3,803,287| 28.50| 3,201,118| 24.49| 7,004,405| 26.52] 6,445,193| 31.26 
Southeastern: 
Alabema. 77| 643,596] 3.41 534, 5091) a fi, 178, 105] 3.24| 1,453,524) 99 
District of Columbia... E 593  .03 air 9 5.986) —.02 5f * 
OTIAA cauere 

EE 2 \ 29,291) — .15| 83,248] .48| 112,530] au 41051] .14 

ier et aaa Se Si 907,208) 4.80| 670,902| 3.84] 1,578,110) 4.34] 1,489,375) 4.95 

Wesi Virginia GE 32 353, 453 1.87 605, 357 3. 47 058, 810 2.04| 648, 882 2. 15 

i em wm mm mm mm e e vm e ep mm e , eV , 51 

North Carolina. ......- 37| 11,601 | .07 | 173401 .10| 28.941 -0 d 11,064|$ .04 

Bouth Carolina. ....... 18 ' 340 ,507| o 3.847| o 1,912 
ennesseQ............- 

Vigna uo WEE m] uuu s oom SAMA, op. wee. mp. Hee. ues 

Total: 1936_______. 408| 2,056, 519| 10.88| 2, 026, 502| 11.61| 4,083,021| 11.23| 3,789,654] 12. 59 
1935........ 370| 1,567, 671| 11.74| 1, 748, 596| 13.38| 3,316, 267| 12. 55| 2, 865, 364| 13. 90 
de ea j 
TK8nDnS88.....---....-- 

Oklahoma M S 19 | 13,825| oi 56,279)  .32|  70,104|  .19 2, 273 | A 
ouisiana.............- .0 
exas_... huile e ra 50 ___21, 501 .12 _ $59,010 .34 80, 511 . 22 4, 699 

Total: 1936______._._ 104| 35,326 .19| 115,289)  .60| 150,615  .41 6,972 .02 
1935......... 98} 2092  .16| 75,348)  .58| 96,270 |37 5,010 o 
North Central: a PINE RS M OA aaa 7 7 

Dino 217] 1,744, 705| 9.23| 1,624,370| 9.31| 3,369,075| 9.27| 2,770,746) 9.21 

Indiana............... 128| 2 209, 821| 11.69| 1,668,389|  9.56| 3,878,210] 10.67| 3,473, 415| 11.54 

Iowa.........-........- 51 938| .28| | 66,762}  .38| 119700|  .33| 62, E 

Minnesota. ............ 67| 101,888]  .54| 227,725| Län 329,613| oul  46,024| 15 

issouri............... 62| 54,361 29| 401,930] 230 456291 1.25| 40,307 13 

RAMS = ss SO) 14,186] mm  43,920| 25] 59112] d Am .ol 

Michigan......-..-..-- 187 

Wir T 130|)1>801,941(] o (L392372] , | |194313] o |[n562,890 

North Dakota. ........ 2 144 š 170 314 9 : 


334] 4, 464, 449| 23.62) 3, 448,475) 19.75] 7, 912, 924 


21. 76} 7,013, 146| 23.30 


—qp— | sn | r | s | —— | ——— | ee | ee | eee 


—r 
— 


1, 230]10, 444, 433| 55. 26| 8,874, 119| 50. 83/19, 318, 552 
1, 144| 7,490, 057} 56. 12) 7,161,041] 54. 80114, 651, 098 


eens | eee | — — — ——— 


53. 13/14, 977, 899| 49.76 
55. 46]10, 875, 718} 52.74 


—— | eyes (| r a | sÑ | as | səs gio 
AP | — ——cr Y À a mrsr [| RN 


Arizona.........-.....- 8 
Nevada..............-- 4 7,616  .04| 11,488]  .07| 19,104 . 05 72 
New Mexico..........- 1 1. 07 
ee |) 155327 Sa 239,862| 1.37| 395,189| 1.09] 320,514 
Idaho........---------- 1 
Wyoming.--.--------- a ell oni Sol ell 9! E : . 01 
Montana. ............. 7 3, 880 5, 766 9, 646), 2, 804 

Total: 1936________ 62 166,862|  .88| 257,316| 1.47| 424,178| 1.17| 323,391| 1.08 

1935. ....... 58|  109,796|  .82| 125,259|  .96| 235,055|  .89| 174,507) .85 


18560—38——232 
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Total consumption of ferrous scrap and pig iron in the United States in 1986, by 
districts and States—Continued 
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Scrap Pig iron 
ber of 
ero 
š Home Purchased Total 
District and State e 
plants Per- 
report P Gross | cent of 
ing Gross eer Gross " Se of Gross dt tons total 
tons to tons 
total total total 
Pacific Coast: 
Alaska................- 1 
Oregon................ 26 35,227| 0.19 139,117] 0.80| 174,344| 0.48 8,223| 0.03 
Washington. .......... 60 
California. ............ 130|  220,013| 1.16| 555,157| 3.18| 775,170] 2.13| 137, 266 . 45 
Total: 1936________ 217 255, 240 1.35 694, 274 3. 98 949, 514 2. 61 145, 489 . 48 
1935... 193 210, 611 1. 58 451, 995 3. 46 662, 606 2. 51 108, 085 . 52 


—— | o ———— o | L—À—————— | MÀ | rs U... 
—— Te, —— n | | | L———— —ÓÀ—— | —— Tee E NO 


United States total: 1936. | ! 3, 063/18, 901, 389| 100. 00117, 456, 744| 100. 00/36, 358, 133| 100. 00/30, 098, 634| 100. 00 
1935. | ! 2, 865|13, 346, 752| 100. 00/13, 068, 578| 100. 00126, 415, 330| 100. 00/20, 620, 463| 100. 00 


1 Where 2 or more separate departments, such as blast-furnace department, open-hearth department, 
foundry department, etc., are situated at the same place and are operated by 1 establishment, each of these 
departments appears as a plant in the total figure. 


Space does not permit inclusion of tables showing the geographic 
consumption of ferrous scrap and pig iron by types of furnace in 1936. 
For this and other details the reader is referred to Report of Investi- 
gations 3366, Mineral Economic Series, entitled “Consumption of 
Ferrous Scrap and Pig Iron in the United States in 1936," which 
summarizes the results of the canvass inaugurated in 1935 by the 
Bureau of Mines in response to requests from the industry. "The 
canvass, now being continued annually, seeks to fill a long-existent 
major gap in data on metalliferous raw materials. 


IRON ORE 


Production and shipments.—Domestic output of iron ore in 1937 
increased 48 percent over 1936 and was the fourth highest on record. 
The 1937 tonnage exceeded the 1925-29 average by 10 percent. Of 
the 205 mines (this figure does not include an undetermined number 
of very small open-pit operations), 12 produced more than a million 
tons each compared with 196 mines (including 11 in the million-ton 
class) in 1936. Eighteen States were active producers both in 1937 
and 1936. Shipments of iron ore, which increased 41 percent, were 
the fifth highest on record and 8 percent above the 1925-29 average. 
The bulk of the iron ore mined in the United States is used in the 
manufacture of iron and steel, but 36,005 tons of the ore produced in 
1937 were used for other purposes, including the manufacture of 
cement (21,443 tons), paint (8,375 tons), flux at nonferrous smelters 
(1,910 tons), ferromagnesite (3,759 tons), and hydrogen gas (518 tons). 

The quantities of iron ore shown in the following tables include ore 
that was beneficiated—that is, treated in any way—as well as ore that 
does not require treatment. Although included in the figures on pro- 
duction, the iron ore sold for the manufacture of paint (8,375 gross 
tons in 1937, valued at $48,005 ($5.73 a ton), compared with 10,348 
tons in 1936, valued at $53,037 ($5.13 a ton), is not included in the 


shipments from mines. The output of manganiferous ore that con- 
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tained 5 to 35 percent manganese is also not included; 1,340,972 tons 
valued at $3,857,768 were shipped in 1937 compared with 940,519 
tons valued at $2 235, 366 in 1936. In Arkansas, one producer shipped 
2 tons of loadstone, which is not included in the iron-ore statistics. 
Neither do the statistics include iron sinter recovered from the roasting 
of pyrites concentrate in Tennessee. 


Iron ore mined in the United States in 1937, by States and varieties, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


Number 


State ofactive | Hematite B e Magnetite Canon: Total 
mines 

Alabama...............-- 1 34 5, 702, 970 604 GUE i AA 6, 307, 581 

California................- Q A chuc (2) 3 247 AAA 
Georgia------------------- Uer e Pee EE e 14,408 A A 14, 498 
Michigan................- 41 12,085,048 Tocar a lc al iaa 12, 085, 048 
Minnesota...............- 84 48, 413, 306 |------------ 3,679 |------------ 48, 416, 985 
Mississippi --.------------ E EE Uf AAA AA 97 
Missouri................-- 14 1, 664 18,29]. AAN eres eek 19, 955 
Nevada------------------- A NEE 190 1.2522 eee 96 
New Jersey ............... um et eee eee 520, 133 |............ 520, 133 
A aad euro xia ede : URGE a esas 10,420 |------------ 10, 426 

ew York... 2 2 2 —— 4| G O AAA EE, EE 
Pennsylvania............. A nettes + 2, 624, 512 { 532 ) 2, 625, 044 
Tennessee. ............... iH rere M EE: 293/999. |. eene ceu ce annie eeu 28, 350 
WANG u gicas A A RECIEN UN 190, 908 |...........- 190, 908 
Virginia... aer ¡A eee GIS: AAA AA 518 
Washington....---------- 4 0,294. A 3:400: [assesses 10, 044 
Wisconsin...............- à 100; AAA cae hoe A 1, 155, 602 
W yoming................- 1 104,901. A O ranthcrie ss 707, 907 
Total: 1937... ...... 1205 | 368,072, 781 2 666,374 | 23 3, 353, 861 532 | 72,093, 548 
1936. .......- 196 | 3 * 46,107, 680 4 474, 889 3 2, 205, 643 533 | 48, 788, 745 


1 Excludes an undetermined number of small pits. The output of these pitsisincluded in the tonnage given. 
? Some brown ore included with magnetite. 

3 Small quantity of hematite included with magnetite. 

4 Small quantity of brown ore included with hematite. 


Quantity and tenor of iron ore mined in the United States, 1986-37, by States and 
mining methods 


1936 1937 
m Total üa Total 
: nder- nder- PA 
State Open Pit | round Open pit | ground 
Pr0S5 (gross iron (gross (gross Iron 
tons) t Us) Gross |content| Ons) tons) Gross [content 
9 tons (nat.), tons (nat.), 
percent percent 
Alabama..........-- 446, 532| 3, 733, 435| 4, 179, 967 37. 29 615, 308| 5, 692, 273| 6, 307, 581 36. 75 
California. .......... 31,305) A 31, 395 58. 59 edd dE 247 51. 42 
Georgia._------------ 4, 673 1, 067 5, 740 36. 97 14, 498]____.--_.-- 14, 498 38. 05 
Michivan 5 1,638,787. 7,538, 842| 9,177,629| 51.83] 2,046 981] 10, 038, 067112, 085,048] — 51.50 
Minnesota........... 27, 348, 475| 4,285, 589/31, 634, 064 51. 64| 42,734,552] 5,682, 433/48, 416, 985 51. 83 
Missisainpt Elle groceries 97| 46.68 
Missouri...........- 2, 347 925 3, 272 60. 51 18, 405 1, 550 19, 955 54. 25 
Nevada.........--.- 940] ----------- 340; 64.41 1001. 2o oen 196 65.00 
New Jersey..........|...------.- 159,906;  159,906|  63.90|........... 520,133| 520, 133| 62.11 
New Mexico.......- Th 621|.. erus 7" yr 58. de 10, 426] .....------ 10,426) 56.22 
New York. ........- (! 1777, 67. 4311, { 67. 20 
Pennsylvania......-.| 903,652  228,563| 1, 132, 215| 42.74 \ 2,025,044| — () 2,625,044 4 40:79 
North Carolina...... 1574 | Sk a 2 INE b 600002 2 2 BE A ae ine 
Tennessee.........-. DO ees See's 27, 617 46. 81 28, 359] oo... 28, 359 43. 38 
RA 153, 923 268| 154,1911 56.04)  190,908| -_.-------| 190, 54. 50 
Virginia............- 1, 206|..........- 1, 206 51. 82 DIS Lisa 518 45. 00 
Washington......... 4, 017 5, 065 9, 082 45. 64 8, 817 1, 227 10, 044 42. 30 
Wisconsin...........|-------.--- 969, 522 969, 522 53.46|........... 1, 155, 602| 1, 155, 602 53. 47 
Wyoming..........- 222, 602 284,676|  507,278| 52.70 337, 837 370, 070| 707,907; 52.80 


Ee | | ES |S r | “ai 


1 30,803, 244|1 17,985, 501/48, 788, 745| 50. 59]? 48,632, 193|2 23,461, 355/72, 093, 548] 50. 50 


1 Some open pit included with underground. 2 Some underground included with open pit. 
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Iron ore mined in the United States, by mining districts and varieties in 1937, in 
gross tons 


[Exclusive of ore containing 5 percent or more Manganese] 


District Hematite | Brown ore | Magnetite | Carbonate Total 

Lake Superior !.----------------------- 61, 653, 456 |_...-------- 9,010 Se ene uo L L: 61, 657, 135 

. Birmingham. ......................... 5, 688, 768 204.160 |... cene PS 5, 952, 034 
Chattanooga.___.----_---.------------ 14, 202 41: 8RÜ Kee metes , 082 
Adirondack and Cornwall.............|..............]|.-----..-.-- 2 2, 624, 512 |............ 2 2, 624, 512 
Northern New Jersey 3_____.--___-----_]----_---------|------------ 520, 133 IA 520, 133 
Other districets 2 716, 355 4 360, 328 4 205, 537 532 | 2 1, 282, 752 

2 68, 072, 781 4 666,374 | 2 13,353, 861 532 | 72,093, 548 


1 Includes only those mines in Wisconsin that are in the true Lake Superior district. 

2 Small quantity of hematite from “Other districts" included with magnetite from Adirondack and 
Cornwall districts. 

3 No production in southeastern New York in 1937. 

4 Small quantity of brown ore included with magnetite. 


Iron ore shipped from mines in the United States, 1936-37, by States 


[Exclusive of ore containing 5 percent or more manganese and ore sold for paint] 


1936 1937 
State 
Gross tons Value Gross tons Value 

AlaDA Maicao atico 4, 259, 804 $6, 838, 016 6, 350, 316 $10, 747, 967 
California- EE 31, 045 1) 97 808 
IT EE 5, 740 11, 408 14, 593 19, 130 
UA AA A A 10, 491, 270 30, 721,075 12, 626, 935 41, 136, 202 
Minnesota A lees eect 32, 938, 883 83, 523, 720 47, 878, 042 141, 542, 594 
MILICIA coe os ee aotearoa ee ee bots AA 97 (1) 
MISSOUf] 22 cou cursivas 2, 933 16, 566 19, 897 57, 687 
e e EE 340 1 196 (1) 

Now Jrs o ocacion did dai 194, 295 (1) 544, 635 2, 474, 087 
NEN ici KEE E a " 10, 497 (1) 

OW YO ki a owe sea i 

Pennsylvania........--.----..-.-..----..-._.-- 1, 104, 454 2, 208, 908 \ 2, 547, 082 5, 823, 286 
North CarollgaR x ux ts a ode eee ke 57 220 W AAA EEN 
dei AAA zas Saya 27, 617 73, 720 28, 359 89, 761 
Lët d EE 153, 923 375, 475 188, 794 | 
VEIN Moon coo us SEE Ea S S 1, 206 5, 796 518 (1) 

W) aShin GON EE 9, 082 36, 361 10, 010 32, 859 
A EE 918, 935 2, 568, 129 1, 419, 810 4, 473, 942 
o NA A 507, 278 (1) 707, 907 l 

ke ED al d Sul uum uo l Tio bee aa 2 5,361,195 |-- 2 1, 429, 890 


51, 465, 648 | 131,740, 594 72, 347, 785 207, 828, 213 


1 Included under “Undistributed”. 
2 This figure includes value for States entered as “(1)” above. 


Principal mines.—The importance of large mining units in the iron- 
mining industry is shown by the fact that 37 mines yielding more than 
500,000 tons each produced nearly 75 percent of the entire output 
in 1937. Twelve operations—10 in Minnesota alone —produced more 
than a million tons each. Of the 37 principal producing mines, 16 
were open pits, 15 were operated by underground methods, and 6 were 
combination. Except for two mines which produced magnetite all 
the other principal mines produced hematite. 


491 


IRON ORE, PIG IRON, FERRO-ALLOYS, AND STEEL 


U9A13 938UU0) eu) ur pepnj[our SI szid eseq? JO 3nd3noeupL “SII [ems JO 1equinu peururiejepun u$ SODUI e 
*Q999 suo? 000005 UST} e1our Zuronpoud səurur JO IndINO YIM pepn[our qose suo? 0000F uu? Seet sulonpoid səurur Z JO ¿¡ndmo z 


*5U03 000009 UBY} SS9] poonpolg 

A e EE E EE (S9UJUL ç S0Z) 591818 PAUN JO [8709 DusiD 
A AE E A AAN ENE q989 suo} 000‘ 00S usq ssor ZUJONpoid səurur ç 68 JO 3nd3nQ 
BPP Ole SE qosqa pesce QUOI E DU MEC EPI UICE E E TC E T MM PORTMAN Ner q989 suo} 000° 00T pus 000° 09 U199M99Q 3uronpoid souu ZT JO Indjno 
e ia AT A P LM MF CM C KK x E dir aa (989 suo? 000° 007 pus 000° 001 u90440q Zutonpoud souu gz Jo ¿ndano 
208 087 OC. — pesce ree EE CN ci NEUES cU MEE OE OSEE M ups e er Tp. y989 Suoj 000° 00€ pus 000° 007 u99M30q Zuronpoud souu pp JO yndjnoO 
poc CIS DB son anasu EA PARA SE A A A AM A O 989 Suo? 000° Ort pus 000° 00€ U199M39Q Suronpoud sot ot JO IndNO 
OO A EE AAA A EE 4989 suo? 000002 PUB 000'00P ueaAjeq Suronpoud souu zz jo indino 
DER GIO TOU A AA uS ME IMMER EEN De OUT NO (souu 8g) 1890,L 

EE -“punol1319pu () |° 7 7 77... RMOBPUOMIP Y |° 7 7 77 7777777 aour Ice oz MON || 77777777777777dn0o18 UBUII9US 991971 A, 
ACA A Ale Gogo |^7777777777777777777 [TBMUIOD |^7777777777777 OSBILLA SIUJN |^77777777777777 BIUBA]ÁSUNO Y |^777770000000000000000000000000777 [[8MUJOL) 

AS CNET -“punol319pu () |^^^^-------7-7---77730'?puOgJ]p V | 77777777“ 7“ UIBYUNOJA WOA'TT |^^777777777777777^734909X MON || 777777777707077707777777777773 Aë Spee) 
TIIT'O0D EE See s= yid uodo |77777777 A |° 77777 7777777" EE JulqqIH |^^777777777777777 9joseuurJA |^^^777777770000000700000700077 suusyenbsng 
ggg ig ÓN PODS aaa aap ees olqəgop |7777 POOMUOIT |^77777777777777777 ue3]HODIN | ^77 7777777777 SIAB(T 180 A-8A909D-SIAS(T 
A Tr A. AA ES oe eerst Feet ut qaupudg |^77777777707777777777 Jeuresseg Ire eut qe9epy ÓN Z pus [ "SON punulyey 
L9g'egg | ÓN Op emgeet eet Lee garde NEE e) o eebe OD E E 33878 SI? 
53127 CPG EE POD eo eats ee es yndis |^77777777777777777 Suimiedys] |^^^^7^7777777777777777 OD ge re T PO ae PÁO['I 
cos GIG: RRR SEEPS eran eie Ko oo | ee ees otqe20p |^777777777777777777 PI9PUOX4eA |^777777777777777777 UB UM | RR RAS EE exer Áepung 
T24} ‘069 ÓN “punol319pu D |^^77777777777777 ureg2uruuq Jee “77 IQUIOSSO] |^^777777777777777777 gumgqwg[V | treo ooo oa Z pus I "SON Sso[g 
170000 _ FRR EE AN uodo Pr ere es a RE ouso |7777 OD a bet Ee 09ISIUB() 
027:200- EE UOTIBUIQUIO O) |^7777777777777777777 IAB |°” 7 7 7777777 777 O ÓN a EE MO OA MURIS 7-331euueoq 
891 ‘819 CITT oo AE, IS OS PI [|° 7777777777" A ee ip OD Sv rs ay s S OS 190001 
SE 6690 |. (7777777777 -punoidjepug) |77777777777077077777777 IQBSOTAL |^77777777777777777 woso | "^77 BJOSQUUITAL TTT rrr rere 00070777 ~ AdIJPOH) 
10620, ÓN uonmeurquioQ |^^777777777777777777 epA39H |^77777777777777777777 esuung |^7777-77777777777777 SUIDIOA AM [Poesie esie meme ume sum ese as əsrrung 
216 DÄ TO E Jd DEEN DEER EE EE E A IQBMAIE | "77777777777 Po WI Al) 
BOE GL uoneumuiop | ^"^"""77777777777 a Wee oe qv vier i preme "su qqIH | ^77 a te ce ION qq9 A. 
99668 — | ^ U C "punoisepug) |7777777777777777777 “IQBSOTAL |°" 7 7777777777 tee UigoigAanmt |^77777777777777777 9joseuu]jN | ^ CTC TT TT CTC sere 77777 "S8pIUOQ'T 
I9 0p. AN qid wedQ ON olqəgop O ASI 7777770007077 O Wee qynou[d 
Get 082. lee “punoJ3l9pu () |^^^^^77777777777777 NI |^^^77777777777777777 eeune2eN |^^^^777777777777777 A 1 SESW 
Tee TTT yd gedo VH Ies enn -OQIB 1 Sigg 1 (MqunL- 1H 
A Www -punoišiopun lee 9IJ90NMDIBIAL |^7^7777777777777777 eeune2eN |^77777777777777777 A || 7777777707777 00000 t0 00707 eounez2o N 
00% Tee gid uedQ |77777777777777777777 "IQBSOTAL |° 777 77 7777777777 YNBAMYSBN |77777777 BJO0SQUUITAL | 7777 7777777777 Jeu o IABSOTAL 
921 ‘618 lee ”"punol319pu() |^^^7777777777777 ugu3uruumrg Ire -1euresseg |^7^77777777777077777 gumgqg[V | ^99 ero eere rente une -£ ON PIBMPOO AA 
geL og AN 4d uodo |-------------------- AI IC DIEN | 7777777777 BIOSOUUTIN |^" "MM -sninjolv 
OS con — [70000000077 -punoiduepu[) |°"... n orc E IUE “[TBOIJUOP |^^77777777777777777 UISuOOSEAA |777 777777 7777777777 CCC [891JU0 JA 
161 EE, E TE nnes o) e a A RRE 1 Reg a ÓN SUIGGING. | ARES OD ii re ACA ACA uojugiog 
CO OO acetate crn sss ES a spese esseri ee ae Kao aa cR E woso |^"^7777777777777777777 Op RS cepe E E 19281 
eO E OD eser er ee ire o EE BEIENEE EE E EE 7UOSLLIOJA 
SIG MIC I- 55 era eere a eii OD be [Ung o SOD docs du MU id quoi nee MM NK ju91pD 
LOG 018 T. ` ee E md gedo |-777777777777777777777 BEER equite BIUISITA | EE EES GE ds cil IEEE uus S8MOUUTTAL 
TIA ÓN ER a la ai aa qpa nocere m EE c pere dno13 eonidg-surep y 
Ore '698'€ ÓN uoneumquioQ |^7777777777777777777-7 Cl better) ergeet “SOlGC ET [oor reer == o rete eer tore or sr ee SIO 
£00 ‘689p Z — wi "OD oe ee Ee a Ee ¿ada [eae a ia a -xeuuy MH 
OCS EELT da CIR jid uedQo |^ 9E O lee REH osea 9ejoseuur |^ “UIBJUNOPT 9QBSSITAL 
OTT € Ir -punoišigpun |77777777- urguq3uruuag Ir -1e9Uesseg Lee BUIIBQBIY | 77777777777777777777 dnoi3 urejunogq pou 
ot ot lr EE aa co E Op NS OD s EE Op A aa al RAE AS 3UJUO YB A 
OLUESLIO OL. Pr lll i jtd uodo |777777777777777777777 IQBSOTAL |^^77777777777777777 "SulddiH [|° ttt eee 9vj0seuutjA |^7777777777777 dno013 s1ej[eg-31ng -3snj]-L[DH 

Suo} SSOIH) pou2eur gutrut]A SA U0} 1590180 N 01819 eur JO eureN 


LOGI Ut YINI SUO? ssou4b 000'009 UDY? 94014 poonpo4d 1011) S9IDI paru) 91) fo SIUIU ILO-UOL T 


492 MINERALS YEARBOOK, 1938 


Beneficiation.—Beneficiation of iron ore was reported at 64 mines 
in 6 States in 1937 and at 45 mines in 6 States in 1936. At many 
mines the ore is crushed and screened to improve its structure; ore 
so improved, however, is not included in the statistics of beneficiated 
ore. Some iron ore is recovered in the form of dust from blast fur- 
naces; ore so recovered, however, has been included in the statistics 
of shipments from mines. 

Beneficiated ore shipped from domestic mines in 1937 increased 28 
percent in 1937 and comprised 17 percent of total shipments compared 
with 19 percent in 1936. 


Beneficiated iron ore shipped from mines in the United States, 1936-87 


[Exclusive of ore containing 5 percent or more manganese and of ore sold for paint] 


1936 1937 
State Variety 
Gross tons Value Gross tons Value 
Alabama.....................- Brown ore... ......... 380, 544 $877, 894 532,570 | $1,297,070 
Minnesota...................-- cx and mag- | 7,510,837 | 19,062, 992 | 9,396,874 | 26, 462, 257 
netite 
NO Jersey tree ene e 56 24 0) 542, 758 2, 472, 517 
OW York sulluy xs ages A 
Pennsylvania................ |... da mue 745,530 | 1,365, 280 \ 1, 854, 249 | 5,780,303 
LUennessee -------------------- Brown ore `. 27, 617 73, 720 23, 685 78, 101 
Undistributed.::-.- onse ia geen 24.555411 AAA A 


9, 658, 699 | 25,937,597 | 12,350, 136 | 36,090, 248 


1 Included under ‘‘Undistributed’’. 
2 This figure includes value for States entered as (1) above. 


The quantity of crude ore beneficiated in the Lake Superior district 
in 1937 totaled 15,746,547 gross tons and the beneficiated ore recovered 
9,512,667 tons—a ratio of 1.655 to 1. In 1936 the crude ore treated 
totaled 11,101,716 tons and the beneficiated ore recovered therefrom 
6,822,278 tons—a ratio of 1.627 to 1. Most of the concentration in 
this district is done by washing, but a few plants are equipped with 
jigs. In recent years there has been developed on the Mesabi range 
& process for roasting ore to the magnetic state and concentrating 1t 
on magnetic separators. The process, which is applicable to ores 
that cannot be concentrated either by washing or Jigging, has been 
described by Davis? A plant utilizing the process produced 23,520 
tons of concentrates in 1937 which averaged (natural) 56.05 percent 
iron, 0.35 percent manganese, 0.045 percent phosphorus, 10.99 percent 
silica, and 9.12 percent moisture from 39,689 tons of Jig tailings—a 
ratio of 1.687 to 1. 

Beneficiated ore constituted a smaller part of the total shipments in 
1937 than in 1936 or 1935. Pressed for shipments in 1937, the 
operators apparently found 1t necessary to supply a relatively larger 
proportion of the total from direct shipping ores. Data for recent 
years are shown in the following table, and corresponding statistics 
for 1914 (the first year for which they were gathered) to 1929 are 
given in Mineral Resources for 1930. Data from 1930 to 1932, 
inclusive, are given in Minerals Yearbook, 1935. 


2 Davis, E. W., First Magnetic Roasting Plant in the Lake Superior Region: Am. Inst. Min. and Met. 
Eng., Tech. Pub. 731, 1937, pp. 1-19. 
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Iron ore shipped from mines in the United States, 1925-29 (average) and 1933-37, 
an gross tons, and percentage of beneficiated ore compared to the total shipped 


[Exclusive of ore containing 5 percent or more manganese and of ore sold for paint] 


Kier s arcant 
" age o e age of 
Year m Total benefici- Year m Total benefici- 
ated to ated to 
total total 
1925-29 (aver.).| 8,653,590 | 66, 697, 126 1320.11 1935 003 oia 6, 066, 601 | 33, 426, 486 18. 1 
1039.2... 3,555,892 | 24, 624, 285 14. 4 1030... 9, 658, 699 | 51, 465, 648 18.8 


1934______. 4, 145, 590 | 25, 792, 606 16. 1 || 1937............ 12, 350, 136 | 72, 347, 785 17.1 


Average value.—The average value per gross ton of iron ore at the 
mines was $2.87 in 1937 compared with $2.56 in 1936. 

The table that follows gives the average value at the mines of the 
different classes of iron ore in 1936-37 for each of the producing States 
or groups of States, except where there are less than three shippers of 
a certain variety of ore in a State and permission was not given to 
publish the value. These data are taken directly from statements of 
producers and probably represent the commercial selling prices only 
approximately, as not all reports are comparable. Some evidently 
include mining costs only; others contain, in addition, the cost of 
selling and insuring the ore; others include an allowance for a sinking 
fund; and still others comprise only costs charged against blast 
furnaces. None of the reports, however, is supposed to include 
freight charges. 


Average value per gross ton of iron ore at mines in the United States, 1936-87 


[Exclusive of ore containing 5 percent or more manganese and of ore sold for paint] 


Hematite Brown ore Magnetite 
State 
1936 1937 1936 1937 1936 1937 

Alabama....................- $1. 52 $1. 62 $2. 31 AAA 
E AAA, AA ARA O E 7 8 O VE Ei PES PA 
Michigan.................-.-.- 2. 93 3-98 MAN AR E A 
Minnesota ---..------------- 2. 54 2.080 AAA PA IEA (1) 
Missouri.....................- 5.65 M) OR AA (D T A en. 
NAAA A szkmeesssesus (1) (1) (1) $4. 56 
NOW YORKER AAA AAA AAA | gee Seek VE (1) 9. 99 
Fénnsylvania. cul 2 oo AAA amodo A AA $2. 00 š 
di AAA A AAA 2. 67 d lf AMA EEN 
Wisconsin................-..- 2. 79 O AA IAS tenute etel AA 
Other States 1... ...-----.----. 1. 44 1. 26 4.31 3. 93 2. 76 2.76 

2. 53 2.89 2. 32 2. 40 e 3.20 2. 69 


1 Less than 3 producers; permission to publish not given, therefore value may not be shown. 
2 1936: California, Nevada, New Mexico, North Carolina, Utah, Virginia, Washington, and Wyoming; 
1937: California, Mississippi, Nevada, New Mexico, Utah, Virginia, Washington, and Wyoming. 


Consumption.—The production of 36,145,095 gross tons of pig iron 
in 1937 required 62,675,616 tons of iron and maganiferous iron ores, 
4,010,024 tons of mill cinder and roll scale, and 903,514 tons of pur- 
chased scrap, an average of 1.870 tons of metalliferous materials per 
ton of iron made. 

The greater part of the iron ore used in Alabama furnaces in 1937 
was hematite, chiefly from mines in Jefferson County, but some came 
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from De Kalb, Etowah, and St. Clair Counties. Considerable brown 
ore, iron sinter, pyrite ash, and imported iron ore and manganese ore 
and small quantities of ferruginous manganese and manganiferous 
iron ores were used. The brown ore was chiefly from mines in the 
Birmingham and Russellville districts, Alabama. In addition to the 
iron sinter (sintered pyrite ash) from Tennessee considerable pyrite 
ash was shipped to Birmingham in 1937 from acid plants in other 
Southern States. The pyrite from which the ash was made was of 
both domestic and foreign origin. The ferruginous manganese ores 
and manganiferous iron ores came chiefly from Alabama, Arkansas, 
Georgia, and Tennessee. Imported manganese-bearing ores came 
from Cuba. In 1937 Alabama furnaces consumed an average of 2.400 
ES of ore in making 1 ton of pig iron, the highest average for any 
tate. 

In addition to ores from Australia, Chile, Cuba, and U. S. S. R., 
Maryland furnaces consumed considerable domestic ore in 1937, 
These furnaces used an average of 1.564 tons of ore in making 1 ton of 
pig iron; however, they used proportionately more cinder, scale, and 
scrap than furnaces in any other State except Kentucky. 

The blast furnaces in Illinois, Indiana, Kentucky, Michigan, Minne- 
sota, and West Virginia operated on Lake Superior iron ore and man- 
ganiferous iron ore exclusively. Ohio furnaces also used Lake ore, 
but relatively little magnetite sinter was shipped from Mineville, 
N. Y., to Cleveland, Ohio, in 1937. Furnaces in Kentucky used pro- 
portionately more cinder, scale, and scrap than those in any other 
State and consequently had the lowest consumption of metal-bearing 
material per ton of iron. 

In New York the furnaces in the Buffalo district employed ore 
chiefly from the Lake Superior district, the furnace at Standish mag- 
netite from the Chateaugay mine at Lyon Mountain, N. Y., and the 
furnace at Troy chiefly magnetite from Mineville, N. Y. 

Virtually all the ore consumed in furnaces in western Pennsylvania 
came from the Lake Superior district. Those in the eastern part of 
the State used some Lake ores; magnetite ores from Pennsylvania, 
New Jersey, and New York; and considerable ore from Africa, Asia, 
Australia, Chile, Cuba, Norway, Spain, and Sweden. 

The blast furnaces at Pueblo, Colo., employed hematite from the 
Sunrise mine in Wyoming, magnetite from New Mexico, rhodochrosite 
from Butte, Mont., and manganese-bearing ores from Colorado, New 
Mexico, and Utah. 

The Provo (Utah) furnace consumed chiefly semialtered magnetite 
from the Iron Mountain mine near Cedar City, Utah, and manganese 
tailings from philipsburg, Mont. 

In addition to magnetite and magnetite sinter from New York 
State, the Massachusetts furnace consumed iron ore from Newfound- 
land and the U. S. S. R. and manganiferous ore from Australia and 
Palestine. 

The furnace in Tennessee used brown ore and iron sinter from 
Tennessee and a small quantity of manganese ore from Cuba. 
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Iron ore and other metallic materials consumed and pig iron produced in 1937, by 
States, in gross tons 


Materials consumed per 


Metalliferous materials consumed ton of iron made 


Pig Ton 
Iron and manganifer- produced: Cinder, 
State ous iron ores Cinder, ER ° scale, 
scale, an an 
purchased Total alloys Ores pur. Total 
; ; scrap chase 
Domestic | Foreign scrap 
Alabama.......... 6, 176, 650 18, 357 89, 386 6, 284, 393 2, 580, 674 2. 400 0. 035 2. 435 
Illinois............ 6, 107, 086 |.......... 374, 863 6, 481, 949 9, 420, 480 1. 782 110 1. 892 
Indiana........ .--| 6,645,757 |.......... 455, 804 7, 101, 651 3, 773, 887 1. 761 121 1. 882 
Kentucky......... 328, 059 |... 67, 152 395, 211 243, 010 1. 350 . 276 1. 626 
Maryland Een 816, 285 |1, 613, 859 307, 873 2, 738, 017 1, 554, 206 1. 564 . 198 1.762 
Michigan.......... 1, 496, 587 |.......... 167, 706 1, 664, 293 948, 429 1. 578 . 177 1.755 
Minnesota........ 464, 625 |.........- 32, 802 497, 427 253, 042 1. 830 . 129 1. 959 
New York......... 4, 756, 861 6, 982 129, 888 4, 893, 731 2, 723, 411 ]. 749 . 048 1. 797 
Ohio. ............. 13, 360, 087 |.......... 1, 019, 727 | 14, 379, 814 7, 917, 215 1. 687 . 129 1. 816 
Pennsylvania...... 18, 134, 734 395, 077 2, 163, 250 et 693, 061 | 11,371, 238 1. 630 . 190 1. 820 
West Virginia. .... 1, 221, 246 |.........- 61, 638 1, 288, 884 722, 531 1. 699 . 085 1. 784 
Undistributed !.... L 084, 834 42, 530 43, 359 1, 170, 723 629, 982 1. 789 . 069 1.858 


60, 598, 811 |2, 076, 805 4, 913, 538 | 67, 589, 154 | 36, 145, 095 1. 734 . 136 1. 870 
1 Includes Colorado, Iowa, Massachusetts, Tennessee, Utah, and Virginia. 


Foreign iron and manganiferous iron ore consumed in the manufacture of pig iron 
in the United States, 1986-87, by sources of ore, in gross tons 


Source of ore 1936 1937 Source of ore 1936 1937 
e A uec 39, 622 4 184 || Norway.-..... iia es de 3, 983 
A teile 307 E, A 1, 658 
Australia................. 104, 999 140, 372 || Sweden.................- 4, 524 1, 245 
Brazil; z Soc ice wx 6,082 |............. U:S.8. H..clnlionesezsz 74, 445 36, 737 
Chlle c A 1, 297, 971 1, 385, 708 Undistributed............ 02 15, 456 
CUDa- 2. uu sli 323, 497 452, 553 ——- O 
Newfoundland............ 24. 184 32, 045 1, 875, 723 2, 076, 805 


Stocks at mines.—Despite the fact that shipments exceeded produc- 
tion in 1937, stocks at the mines increased slightly during the year. 
This apparent paradox was due to stock-pile overruns at a number of 
operations in the Lake Superior district. Stocks at the end of 1937, 
however, were low and except for 1936 were the lowest since 1907. 


Stocks of iron ore at mines, Dec. 81, 1936-37, by States, in gross tons 


State 1936 1937 State 1936 1937 
Alabama................. 48, 244 5,509 || North Carolina........... 200 200 
Georgia------------------- E EE Pennsylvania............. 70, 392 71, 914 
IOWH.. c: E T 12, 165 (1) Eta: nione. WEE 2, 014 
Michigan................. 3, 691, 445 3, 371,190 || Virginia. ................. 3, 363 3, 363 
Minnesota................ 1, 120, 312 1, 763, 972 || Washington. .............]|--------.--- 
Missouri.................. 4, 574 3, 150 || Wisconsin..............-. 361, 597 126, 064 
New Ierseng ---------- 73,851 49, 344 — M 
New Mexico.............. Tl [nicer ccc 5, 441, 608 5, 526, 564 
New York................ 55, 299 129, 811 


1 12,165 tons dropped. 


Foreign trade. — Imports of iron ore in 1937 increased 9 percent over 
1936. Chile continued to be the chief source of imports into this 
country, furnishing 59 percent of the total, while Cuba supplied 18 
and Norway 10. 
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Iron ore imported for consumption in the United States, 1985-87, by countries, in 


gross lons 
1935 1936 1937 
Country - 
Gross tons | Value | Gross tons | Value | Gross tons | Value 

Algeria and Tunisia !............... 13,900 | $33,941 12, 293 | $38, 602 3, 700 $17, 424 
Australa ... 160, 016 337, 464 72, 904 158, 327 79, 588 137, 444 
A A PR ee Sees 6, 102 22, 209 11, 000 26, 620 
LG: a1: EE 20,453 | 111,096 83,911 | 407, 230 5, 046 44, 156 
AAA sk a Lee dtu 788, 725 |1, 460, 073 1, 264, 130 |2, 291, 010 1, 438, 886 | 2, 608, 696 
OUD v: scs ebe 221, 010 , 518 444, 1, 055, 908 41, 500 | 1,065, 029 
Germany......... .. ds dea 149 2, 602 Ib] Al AAA AA 
AE AMA IS AAA PR 845 10, 567 
Iran (Persia) ........................ 2, 950 46, 664 2 84 3 385 55, 713 
MOIO se Zuccardi cts E 2, 105 5, 136 3, 687 8, 933 4, 183 9, 613 
Newfoundland and Labrador. ......|............]....-.-... 11, 300 34, 352 45, 080 115, 804 
NOT WAY EE 110, 027 394, 596 158, 344 557, 917 252, 657 919, 936 
Philippine ¡A osc yup A us s ms 377 2, 93 350 4, 200 

A A oe 946 10, 130 198 2,000 A AS 
Hweden. -a-a 57,753 | 289, 164 166, 150 | 678, 451 150, 233 796, 953 
UB: S: "EE 113, 840 249, 303 7, 750 11, 238 5, 100 8, 466 
United Kingdom................... 561 13, 751 570 , 868 516 20, 116 


1, 492, 435 |3, 482, 438 | 2, 232, 229 15, 280, 197 | 2,442,069 | 5, 841, 637 


1 1936-37; Algeria only. 


Exports of iron ore from the United States totaled 1,264,102 gross 
tons valued at $4,039,248 ($3.20 a ton) in 1937 compared with 645 ,284 
tons valued at $1, 962 ,527 ($3.04 a ton) in 1936. Of the 1937 total, 
1,263,936 tons went to Canada. 

Mining in Cuba.—Shipments of iron ore from Cuba to the United 
States increased 9 percent in 1937 over 1936. The 1937 total of 
488,419 gross tons included 347,170 tons of hematite carrying (dried) 
56.04 percent iron and 105,7 12 tons of siliceous ore carrying (dried) 
30.79 percent iron from the Daiquiri-Juragua mines on the southern 
coast and 35,537 tons of nodulized brown ore carrying (dried) 55.06 
percent iron from the Mayari mines near the northern coast. 

The total stock of ore reported on hand was 86,787 gross tons at 
the end of the year compared with 386,828 tons at the end of 1936. 

The following table shows shipments of iron ore from Cuba since 
the mines were opened in 1884. The statistics on shipments of Cuban 
iron ore are collected by the Bureau of Mines. 


Iron ore shipped from mines in the Province of Oriente, Cuba, 1884-1937, in gross tons 


Juragua 
An 
and mag- : 
—— netite), | Sigua | Mayari | Guamá | ElCuero | motal 
Daiquiri | (hematite) ore) (hematite) | (hematite) 
(hematite 
and a little 
magnetite) 
1884-1935...............-...-..- 1 20, 953, 047 20, 438 3, 740, 998 41, 241 903, 103 25, 658, 827 
A AAA 378, 569 |...........- 710121 MAA PA 449, 611 
EI EE 452,882 |...........- 950347 A AS 488, 419 
| 21, 784, 498 20,438 | 3,847,577 41, 241 903, 103 | 26, 506, 857 


1 Ofthis quantity, 5,932 tons were sent to Pictou, Nova Scotia, and 64,228 tons to other ports outside of the 
United States. 
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REVIEW OF LAKE SUPERIOR DISTRICT 


Production.—Activities in the Lake Superior district (the principal 
producing district) were at a high rate in 1937, particularly in the 
early part of the season. Heavy demands for ore during the winter 
of 1936-37, which had reduced stocks at lower Lake ports and fur- 
naces, continued into the spring and summer months, resulting in 
almost record annual figures for the district. Production increased 
48 percent over 1936 and comprised 86 percent of the 1937 domestic 
total. Several ranges contribute to the district total; the Mesabi is 
the largest producer, contributing three-fourths of the district total 
and 64 percent of the United States total in 1937. The output, by 
ranges, 1s shown in the following table. After 1905, the figures do not 
include manganiferous iron ore containing 5 percent or more man- 
ganese. 


Iron ore mined in the Lake Superior district, 1854-1937, by ranges, in gross tons 


[Exclusive after 1905 of ore containing 5 percent or more manganese] 


Year Marquette | Menominee| Cogebic | Vermilion Mesabi Cuyuna Total 


1854-1935. ....|184, 886, 060 |177, 629, 710 |197, 193,357 | 62, 238, 547 | 953,987, 619 | 24, 159, 968 | 1, 600, 095, 261 
1936__.------- 4,423,420 | 1,642,548 | 4,080,857 | 1,049, 722 30, 205, 378 378, 964 41, 780, 889 
Egeter 5, 631, 434 | 2,293,039 | 5,315,677 | 1,514, 292 46, 270, 866 631, 827 61, 657, 135 


——————— | ——M | ———— 1| ———————— EN OO eee 


194, 940, 914 |181, 565, 297 |206, 589, 891 | 64, 802, 561 |1, 030, 463, 863 | 25, 170, 759 | 1,703, 533, 285 


Shipments.—The shipping season of 1937 was favored by the early 
opening (April 10) of navigation on the Great Lakes. The heavy de- 
mand for ore pressed all available Lake carriers into service, and nearly 
4,000,000 tons were shipped in April. Incidentally the first new ore 
carriers built in 7 years were launched in 1937. Shipments, however, 
did not reach the 1929 record because of the curtailed rate of steel 
operations during the latter months. Ore passing Sault Ste. Marie— 
that is, ore loaded from Lake Superior docks—did, however, reach a 
new high. The greater shipments from Lake Superior ports is due to 
the declining proportion of shipments from Escanaba (on Lake Michi- 
gan), which is comprised mainly of the product of the Menominee 
range. This decline is the result of decreased demand for high- 
phosphorus ores from this range?  Shipments of ore from the Lake 
Superior district totaled 63,194,044 gross tons (61,926,405 tons of iron 
ore and 1,267,639 of manganese-bearing Ores containing 5 percent or 
more manganese) i in 1937 compared with 45,250,767 tons (44,352,214 
of iron ore and 898,553 of manganese-bearing 'ores) in 1936. The 
iron-ore statistics given above include 1,618 tons of paint ore in 1937 
and 3,126 in 1936. 

Analyses. —The following table, compiled by the Lake Superior Iron 
Ore Association, summarizes the average analyses of the total tonnages 
of all grades of ore shipped and shows the remarkable uniformity main- 
tained during the past 5 years. This uniformity does not mean, of 
course, that the average grade of available Lake Superior ore 1s not 
declining. The grade of shipments has been maintained partly by 


Las Harbaugh, M. D., The Lake Superior Iron Mining Industry; Min. Cong. Jour., vol.. 24, no. 2, February 
1938, p. 33. 
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beneficiation and partly by mixing ores from different deposits. The 
method of sampling and grading Lake Superior iron ores has been 
described by Bayer.* 


Average analyses of total tonnages of all grades of iron ore from all ranges of Lake 
Superior district, 1933-37 


Iron (nat- Phos- Manga- 


Year Gross tons ural) phorus Silica Pans Moisture 
Percent Percent Percent Percent Percent 
1009. cr sro Dato mL pua NU 21, 455, 174 51. 85 0. 090 8. 96 0. 71 10. 47 
1934... ed soc UR UTE 21, 841, 382 51. 49 . 087 8. 93 . 76 10. 66 
EI VE 28, 214, 056 51. 44 . 093 8. 93 . 79 10. 75 
1096. np sls umet 44, 745, 754 51. 45 . 091 8.62 .81 10. 92 
Y AAA A e ee y sss 61, 972, 823 51. 53 . 091 8.27 .82 11. 31 


Stocks at Lake Erie ports.—At the close of navigation in 1937, 
according to the Lake Superior Iron Ore Association, 6,073,262 gross 
tons were in stock at Lake Erie ports compared with 4,918,348 tons 
on the corresponding date in 1936. At the opening of navigation in 
May 1938, 5,395,509 tons were in stock at these ports, an increase of 
3,058,856 tons over the figure on May 1, 1937, which was the lowest 
since 1907. Withdrawals from docks were therefore only 677,753 
tons during the winter of 1937-38. 

Prices of Lake Superior ore —The prices established March 8, 1937, 
for the four standard grades of Lake Superior ore were 45 cents per 
ton more than the price which had been maintained since the spring 
of 1929. The new unit prices for base ore of the various grades 
quoted at Lake Erie ports were as follows: Old-range Bessemer, 
10.194 cents; Mesabi Bessemer, 9.903 cents; Old-range Nonbessemer, 
9.903 cents; and Mesabi Nonbessemer, 9.612 cents. The prices per 
gross ton that correspond to these unit prices are, respectively, $5.25, 
$5.10, $5.10, and $4.95. The base of the four standard grades for 
1925-37 is an iron content of 51.5 percent natural. For the bessemer 
grades the phosphorus content 1s 0.045 percent (dry), while for the 
nonbessemer grades the phosphorus content ranges from 0.045 to 
0.18 percent. Ores containing over 0.18 percent phosphorus are 
classed as high-phosphorus ores. 

Reserves.—Estimates of ore reserves for Minnesota, furnished by 
the Minnesota Tax Commission, and for Michigan, furnished by the 
Michigan Board of Tax Commissioners, shown in the following tables 
cover developed and prospective ore in the ground and ore in stock 
piles. These estimates reveal decreases over the previous year of 
8,133,843 gross tons in Minnesota and 5,455,598 in Michigan. Re- 
serves in Wisconsin have been estimated recently at 6,500,000 tons. 


Iron-ore reserves in Minnesota, May 1, 1933-37, in gross tons 


Range 1933 1934 1935 1936 1937 
Meosables cielo casas. ass 1, 205, 213, 398 |1, 195, 271, 786 |1, 177, 302, 197 |1, 180, 391, 647 | 1, 173, 108, 376 
Vermilion. .-.-...---------------- 14, 007, 192 13, 243, 125 13, 656, 569 13, 489, 847 13, 943, 325 


Cuyuna...._-...---.------------ 70,024,921 | 47,553,536 | 46,874,462 | 63,220, 789 61, 922, 739 


SA | AAA || a AA | ASA | ATAR 


1, 289, 245, 511 |1, 256, 068, 447 |1, 237, 833, 228 |1, 257, 108, 283 | 1, 248, 074, 440 


4 Bayer, E. P., Sampling and Grading Mesabi Iron Ore: Min. and Met., Vol. 18, No. 372, December 1937, 
547-548 


Bayer, E. P., Grading Lake Superior Iron Ores: Eng. and Min. Jour., Vol. 139, No. 3, March 1938, pp. 
50-51. 
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Iron-ore reserves in Michigan, Jan. 1, 1934-38, in gross tons 


Range 1934 1935 1936 1937 1938 
Gogebic. .............. 48, 612, 579 47, 721, 016 45, 615, 323 42, 757,025 40, 676, 291 
Marquette. ........... 54, 564, 005 53, 513, 561 52, 461, 173 51, 339, 347 49, 869, 363 
Menominee........... 60, 845, 357 60, 978. 904 60, 347, 752 59, 936, 572 58, 031, 692 
164, 021, 941 162, 213, 481 158, 424, 248 154, 032, 944 148, 577, 346 


—] 


Mining methods.—A large part of the ore produced on the iron 
ranges of the Lake Superior district comes from open-pit mines. In 
the past the trend toward larger units of equipment, the replacement 
of steam by electric power on excavating shovels with caterpillar 
treads, and to a more limited extent the use of electric transportation 
equipment were significant developments. During the last few years, 
however, the increased use of trucks and the introduction of large 
belt conveyors to replace locomotive haulage out of the pits are note- 
worthy. Conveyor belts were originally used in this district in con- 
centrators and were first applied to iron mining at the La Rue mine, 
an underground operation. The use of trucks and conveyors for 
transporting ore from the shovels to the surface is a feature of opera- 
tions at the St. Paul pit near Keewatin. Crawling tractor trucks 
equipped with trailers are used to bring the ore to the conveyor-belt 
system which is 900 feet long. Trucks and conveyor belts are also 
used at the Leetonia mine, whereas the Louise pit on the Cuyuna range 
uses Diesel-powered trucks only. "Trucks handling 35 tons of ore 
have been used at some properties. In August 1937 a conveyor-belt 
system, 4,481 feet long with a lift of 387 feet was put into operation 
at the Spruce mine, Eveleth, Minn. The system, which will convey 
750 tons per hour to a shipping pocket on the surface, extends under 
the ore body, and the ore is fed to the belt through raises equipped 
with jaw crushers and feeders. The ore is transported to the raises 
by tower excavators or by 20-ton trucks. At the Judd pit on the 
western Mesabi range a truck-conveyor transport system was erected 
in 1937; the length of the conveyor belt is 800 feet. It is reported 
that similar operations are planned, as the combination of trucks, 
smaller shovels, and scrapers permits greater flexibility, and such 
equipment may be used alone as well as with the heavier railroad-type 
transportation equipment now predominating. Such operations per- 
mit removal of ore tied up in track benches and allow extraction closer 
to property lines. Smaller ore bodies and clean-up jobs around larger 
pits may also be handled. 


MINING BY STATES 


Alabama.—Output of iron ore in Alabama in 1937 increased 51 per- 
cent over 1936. About 90 percent of the 1937 production came from 
underground mines and the remainder from open-cuts. Hematite 
represented 90 percent of the 1937 total, and much of this red ore 
contained enough or nearly enough lime to be self-fluxing. The hema- 
tite is derived chiefly from underground mines on Red Mountain near 
Birmingham in Jefferson County, and in 1937 production was made 
at Raimund Nos. 1 and 2, Red Mountain group (comprising the 
Muscoda, Wenonah, and Ishkooda groups), Sloss Nos. 1 and 2, Spaul- 
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ding and Woodward No. 3 mines. The mines on Red Mountain are 
opened typically by inclines that follow the dip of the ore bed. The 
mining methods at some of the important producing mines have been 
described recently in several papers. An undetermined number of 
smaller operations (open-pit and underground) in De Kalb, Etowah, 
and St. Clair Counties contributed to the total output of hematite ore. 
The iron content of the hematite produced in 1937 averaged (natural) 
35.65 percent, the manganese content 0.16 percent, the phosphorus 
content 0.30 percent, and the lime content 15.73 percent. The Red 
Mountain group (3,517,150 tons) was the largest producer in Alabama 
and the third largest in the United States in 1937. 

Limonite (brown ore) is mined from widely scattered deposits in 
Alabama, but production is not nearly so large as that of red ore. In 
1937 brown ore comprised 10 percent of the Alabama total. Brown 
ores, however, are of higher grade and usually have been subjected to 
beneficiation, although some operations are rather crude. The brown 
ore mined in 1937 averaged (natural) 47 percent iron and 0.57 percent 
manganese. Brown ore is mined from open-cuts and was produced 
chiefly from the Russellville mines in Franklin County, the Champion 
mine in Blount County, and the Martaban and Reno mines in Tusca- 
loosa County. Methods of mining brown ore in Alabama have been 
described by Morgan. 

California.—Production in California in 1937 was small and came 
from three mines, two producing magnetite in San Bernardino County 
and one producing brown ore in Placer County. The magnetite, 
which averaged 60.82 percent iron, was used at steel plants, while the 
brown ore was absorbed by the paint industry. 

Georgia.—An undetermined number of small open-cuts furnished 
the output from Georgia in 1937. Production came from Bartow and 
Polk Counties. The New Riverside Ochre Co. in Bartow County 
was the largest producer. The entire output from Georgia was brown 
ore and contained (natural) 22 to 49 percent iron and 0.17 to 5.00 
percent manganese. 

Michigan.—Output from Michigan comes from three ranges, the 
Marquette, the Menominee, and the Gogebic. All ranges increased 
their production in 1937, the Marquette showing the largest tonnage. 
Production in Michigan, the largest since 1930, increased 32 percent 
in 1937 over 1936 and totaled 12,085,048 gross tons. Eighty-three 
percent of the 1937 total came from underground mines; the Negaunee 
mine, an underground producer on the Marquette range, was the 
largest producer. The iron content (natural) of the ore mined in 1937 
averaged 51.50 percent compared with 51.83 percent in 1936. 

Iron-ore reserves in Michigan at the end of 1937 totaled 148,577,346 
eross tons, a decrease of 5,455,598 tons during the year. 

A report on the iron-ore mines of Michigan for 1937, published by 
the Geological Survey Division of the Michigan Department of Con- 
servation,’ shows that the average number of men employed was 6,230 

5 De Sollar, Tenny C., Iron Ore Mining on Red Mountain, Alabama: Min. and Met., Vol. 18, No. 371 
November 1937, pp. 493-497. 

Ball, E. M., and Beck, A. W., Iron Mining in Muscoda No. 6: Eng. and Min. Jour., Vol. 138, No. 9, 
September 1937, pp. 29-32, 37, and No. 10, October 1937, pp. 35-39. 

Thompson, N. E., Red Ore from Raimund: Eng. and Min. Jour., Vol. 139, No. 3, March 1938, pp. 29-32 

6 Morgan, Charles, Prospecting, Mining, and Washing the Brown Iron Ores of Alabama: Am. Inst. 


Min. and Met. Eng., Tech. Pub. 860, 1937, pp. 1-12. 
? Pardee, F. G., and Eddy, G. E., General Statisties Covering LOU Production of Michigan Iron 


Mines: Michigan Dept. of Conservation, Geol. Survey Div., Lansing, 1938. 
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(4,929 in 1936), the average number of days worked 238 (238 in 1936), 
the average daily wage $7.05 ($4.87 in 1936), the average yearly earn- 
ing $1,678.19 ($1, 160.18 in 1936), and the average tons of ore mined 
per man per day 7.12 (5.58 in 1936). 

The data in the following table on average per-ton costs of mining 
ore at underground mines and at siliceous open pits have been ab- 
stracted from statistics published in much greater detail by the Geo- 
logical Survey Division of Michigan. 


Average per-ton costs of mining iron ore at underground mines and at siliceous open 
pits in Michigan in 1937 


Underground 
Siliceous 
Item : 
: Dickinson open pits 
Gogebic | Marquette and Bol Total 

Cost of mining. ................-.... - $1. 5107 $1. 5426 $1. 6129 $1. 5574 $0. 4573 

Deferred mining cost- .. . . 2794 . 0367 . 1043 . 1292 . 0492 

dE . 2479 . 1830 1148 . 1933 0286 

General overhead.......................... . 2168 . 1796 . 2094 . 1979 . 0950 

TDransportation. --------------------------- 1. 7418 1. 4935 1. 5530 1. 5969 1. 4756 

RE TCI A rE . 0410 . 0927 . 0768 . 0724 . 0821 

MUNERE REMEDIUM PEU RE 3929 2667 . 9281 3207 0945 
Interest on borrowed money............... 0056 0221 0074 2 
Total ore Cost- o o 4. 4661 3. 7964 4. 0209 4. 0752 2. 28232 

Lake Erie value per ton. .................. 5. 3605 5.1772 4. 9027 5. 1748 2. 4711 


Gross ore profit !-------------------- . 8944 1. 3808 . 8818 1. 0996 . 18878 
! This figure does not represent true profit, as much ore is sold below the Lake Erie price. 


Minnesota.—More than 1 billion gross tons (1,120,437,183 tons) of 
ore have been produced in Minnesota. Output in 1937 established a 
hew peak when 48,416,985 gross tons were produced, an increase of 
53 percent over 1936. Three ranges contribute to Minnesota's pro- 
duction, the Cuyuna, the Mesabi, and the Vermilion. The Mesabi 
range supplies a large part of the Minnesota total and in 1937 produced 
46,270,866 tons, a new record. Output from open-pit mines in 1937 
increased 56 percent over 1936 and supplied 88 percent of the Minne- 
sota total compared with 86 percent in 1936 and 81 percent in 1935. 
Thus it appears that under pressure for increased production open 
pits respond more quickly than underground operations. Of the 
12 domestic mines producing more than 1 million tons each in 1937, 
10 were in Minnesota; of these 8 were open pits and 2 used combination 
open-pit and underground methods. Of the 84 active mines in 
Minnesota in 1937 (68 in 1936), 51 (46 in 1936) yielded more than 
100,000 tons each. The iron content (natural) of the ore mined in 
1937 averaged 51.83 percent compared with 51.64 percent in 1936. 

According to the annual report of the mine inspector of St. Louis 
County, an average of 6,356 men was employed in iron mines in St. 
Louis County during 1937 (4,694 in 1936), and the average daily wage 
was $6.56 ($5.32 in 1936) for 8 hours. In 1937, 4,529,716 cubic yards 
of overburden were removed compared with 1 683, 664 yards in 1936. 

In Crow Wing County (Cuyuna range), according to the mine in- 
spector’s report, 894 men were employed in 1937 compared with 563 
men in 1936. In 1937, 1,670,862 cubic yards of overburden were re- 
moved compared with 870,303 yards in 1936. 
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According to the annual report of the mine inspector of Itasca 
County, an average of 4,353 men was employed in iron mines in 1937 
(2,799 in 1936), and the average daily wage was $6.10 ($4.80 in 1936) 
for 8 hours. In 1937, 6,299,581 cubic yards of overburden were re- 
moved compared with 4,735,514 yards in 1936. 

The data in the following table on costs of developing and mining 
iron ore have been abstracted from statistics published in greater 
detail by the Minnesota Tax Commission. 


Average per-ton costs of developing and mining tron ore at open-pit and underground 
operations in Minnesota, 1931-35 


Mining 
Develop- | Royalty | Total 


ing 
Labor | Supplies | Other 


Y ear 


A AA A A A . 118 1. 645 
0332 t 259 098 . 116 226 419 1. 118 
Do, ER 248 135 . 127 205 405 1. 120 
LOS EE EE 253 137 . 122 172 457 1. 141 
Underground or mixed operations: 

VOGT A MR 051 747 . 410 . 303 460 1. 971 
y EE 051 722 , 502 . 511 418 2. 204 
lr EE to sss pe a cc 138 700 . 466 352 421 2.077 

NOM TRITUM HP ON 809 427 303 403 2. 002 
|n ORE RE ONE 065 764 . 428 249 389 1. 895 


The iron-ore occupational and royalty taxes, which had been 6 per- 
cent each, were increased to 10 percent for 1937 and to 8 percent for 
the future at a special session of the Minnesota Legislature which 
convened on May 24, 1937. The proposed severance tax on ore was: 
not considered by the State senate. The effect of taxes on the iron- 
mining industry in Minnesota has been discussed by Davis.? 

Iron-ore reserves in Minnesota on May 1, 1937, totaled 1,248,974,440 
gross tons, a decrease of 8,133,843 tons from the previous year. 

Mississippi.—One producer in Mississippi in 1937 mined and 
shipped 97 gross tons of brown ore containing (natural) 46.68 percent 
iron, 0.55 percent manganese, and 0.08 percent phosphorus. The 
ore moved to the blast furnaces at Birmingham, Ala. 

Missourr.—An undetermined number of small operations in Butler, 
Carter, Dent, Howell, Oregon, Phelps, Shannon, and Wayne Counties 
supplied the iron-ore output of Missouri in 1937. The ore, which 
averaged 54.25 percent iron, comprised both hematite and brown ore, 
was mined from open-pit and underground operations, and was ship- 
ped to cement, paint, and steel plants. | 

Nevada.—One producer in Nevada produced and shipped 196 tons 
of magnetite averaging (natural) 65 percent iron in 1937. The ore 
moved to steel plants in California. 

New Jersey.—Output of iron ore in New Jersey more than trebled 
in 1937 over 1936 and totaled 520,133 tons, the largest since 1910. 
The ore, all magnetite and all produced from underground operations, 
came from four mines in Morris and Warren Counties in the northern 
part of the State. New Jersey ores are crushed and concentrated 


8 Davis, E. W., The Iron Ore Deposits of Minnesota—the Effect of Existing Tax Laws on the Utiliza- 
tion of This Great Natural Resource: Univ. of Minnesota Bull., Vol. 40, No. 27, March 17, 1937. 
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before shipment. The bulk of the concentration is done magnetically, 
although some nonmagnetic martite is recovered by gravity methods, 
and some hand-sorting is practiced, principally to recover high-grade 
lump used in open-hearth steel furnaces. The concentrates produced 
in 1937 averaged (natural) 62.11 percent iron. The largest output 
came from the Scrub Oaks mine of the Alan Wood Steel Co. near 
Dover. The ore hoisted from this mine contains 30 to 35 percent iron, 
but the concentrates from the mill in 1937 averaged (dried) 66. 85 
percent iron and 0.035 percent phosphorus. The mining and milling 
methods at Scrub Oaks have been outlined by Tillson.? Other pro- 
ducers were the Mt. Hope and Richards mines in Morris County and 
the Washington mine in Warren County. In addition a small tonnage 
of reworked dump material was shipped from an idle mine. 

New Mezico.—Three open pits contributed to the output of New 
Mexico in 1937, which was less than in 1936. "The ore from New 
Mexico, which was principally magnetite but also contained hematite 
and limonite, averaged (natural) 56.22 percent iron and was shipped 
principally to the blast furnaces at Pueblo, Colo., although 1,910 tons 
were shipped to nonferrous smelters for fluxing purposes. 

New York.— The production of iron ore in New York in 1937 was 
chiefly magnetite from underground operations at the Harmony and 
Old Bed shafts in Essex County and the Chateaugay mine in Clinton 
County. Some hematite was mined for paint in Oneida and Wayne 
Counties. Shipments from New York in 1937 included sinter averag- 
ing 67.67 percent iron, lump averaging 60.81 percent iron, and con- 
centrates averaging 68. ER percent iron. 

The largest producer was the Witherbee Sherman Corporation, 
which operates properties at Mineville near Port Henry. Under 
agreements entered into late in 1937, the Republic Steel Corporation 
undertook management and operation in behalf of Witherbee Sher- 
man Corporation of the mines of the latter corporation until May 1, 
1938. After May 1, 1938, the Republic Steel Corporation will operate 
the mines for its own account under lease. In November a cargo of 
3,000 tons of New York ore was received at the Corrigan-McKinney 

plant of the Republic Steel Corporation at Cleveland, possibly the 
first shipment of eastern ore ever received at Cleveland. The ore 
moved by canal barge and lake freighter. 

The other large producer in New York, the Chateaugay Ore & Iron 
Co. at Lyon Mountain, produces both for its own consumption and for 
sale. The origin of the deposits at Lyon Mountain have been dis- 
cussed by Gallagher.’ 

Pennsylvania.—Pennsylvania is the most important source of 
magnetite ın the United States. The output comes from the Cornwall 
mine in Lebanon County, where the ore 1s extracted by both open-pit 
and underground methods. In addition, some carbonate ore for use 
in paint was mined 1n Carbon County in 1937. 

Tennessee.—The output and shipments of iron ore in 1937 came 
from five mines in Dickson, Hickman, Lawrence, Lewis, and Mont- 
gomery Counties, contained 43.38 percent iron, and were all brown 
ore. The largest output came from the Van Leer mine in Lawrence 
County. 

% Tillson, Benjamin F., Jr., The Renaissance of Iron Mining in New Jersey: Min. and Met, Vol. 19, 
No. 375, March 1938, pp. 133-1 35. 


10 Gallagher, David, Origin of the Magnetite Deposits at Lyon Mountain, N. Y.: New York State 
Museum Bull. 311, July 1937, pp. 1-85. 
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In addition, considerable sintered pyrite ash was made at the plants 
of the Tennessee Copper Co. in Ducktown Basin. This sinter, which 
contained 66.5 percent iron and 0.006 phosphorus in 1937, moved 
largely to the blast furnaces in the Birmingham district where it was 
added to the blast-furnace burden. Such sinter is not included in 
iron-ore production or shipment figures for the United States. 

Utah.—Two operators in Iron County supplied the Utah total in 
1937. By far the larger output came from the Iron Mountain mine, 
while a relatively small quantity came from the Great Western mine. 
The ore, principally a semialtered magnetite, contained (natural) 
54.50 percent iron and moved principally to the blast furnace at Provo, 
Utah, although small quantities moved to steel plants, cement plants, 
and other outlets. | 

Virginia.—The output of iron ore in Virginia is small. All of the 
1937 production was brown ore from the Oriskany pit in Botetourt 
County and averaged (natural) about 45 percent iron. The ore was 
used in the manufacture of hydrogen gas. 

Washington.— Three open pits and one underground mine produced 
the total output of Washington in 1937. Two mines, the Napoleon 
in Stevens County and the Keystone in Pend Oreille County, yielded 
hematite that was used for cement manufacture, and the other two 
mines—the Big Iron in Stevens County and the Neutral in Okanogan 
County—yielded magnetite that was used for ferromagnesite. The 
Napoleon mine was the largest producer in 1937, and the ore was a 
highly siliceous hematite. Washington output in 1937 averaged 
(natural) 42.30 percent iron. 

In connection with the proposed establishment of an iron and 
steel industry in conjunction with the Bonneville Power and Naviga- 
tion Project, the War Department has considered all known ore 
deposits tributary thereto. Much information on the various 
deposits, including those in the State of Washington, is found in their 
published reports." 

Wisconsin.—The Montreal mine, an underground operation in 
Iron County, was the largest producer of iron ore in Wisconsin, con- 
tributing 953,810 gross tons of the 1,155,602 produced in 1937. The 
ore, which is hematite, averaged (natural) 53.14 percent iron, 1.20 
percent manganese, and 0.066 percent phosphorus. The Cary mine, 
also an underground operation in Iron County, was the other chief 
producer in 1937, furnishing 201,292 tons of hematite containing 
(natural) 54.96 percent iron, 0.40 percent manganese, and 0.046 per- 
cent phosphorus. In addition, 500 tons of hematite were produced 
and shipped for paint from the Iron Ridge mine in Dodge County. 
Shipments from Wisconsin mines totaled 1,419,810 tons in 1937. 

Wyoming.—The output of iron ore from Wyoming in 1937 came 
from the Sunrise mine and comprised 707,907 gross tons of hematite 
containing about (natural) 53 percent iron and 0.075 percent man- 
ganese. Production came from open-pit and underground operations. 


11 Hodge, Edwin T., Available Raw Materials for a Pacific Coast Iron Industry: War Dept., Corps of 
Engineers, North Pacific Div., 4 vols., 1936. 
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Iron ore mined in the United States, 1986-37, by States and counties 


[Exclusive of ore containing 5 percent or more manganese] 


State and 
county 


—— ee | M D — r U nn ee OO | o—mu D ————— —Á Z. U 


1936 1937 
State and e " 
county e- " C- 
tive | Gross | tive | Quos 
mines mines 
Alabama: 
Bibb and Tus- 
caloosa.....- 9| 137,055) 1 4| 150,479 
Blount.......- 2 108, 254 2 77,811 
Butler, Cone- 
cuh, and 
Crenshaw...- 3 3, 701 5 5, 003 
Calhoun...... 4 23,597| (2) 4, 702 
Cherokee...... 4 5, 100 14 17, 642 
Chilton......- 3 15, 303 12 24, 499 
AA A late oe ees 2 435 
Cleburne. ----- 1 948 1 1, 240 
Coosa......-.- 5,370 1 2, 266 
De Kalb. .....|......].-...-...- 1 161 
Etowah..-...- 2 6, 594 2 3, 740 
Franklin.....- 2 114, 876 3| 308,060 
Jefferson. ....- 4| 3,726, 929 5| 5,688, 768 
St. Clair.....- 3 5,698! (?) 10, 301 
Shelby........ 2 20, 326 2 11, 377 
'Talladega.---- 6 6,216| (2) 1, 097 
46| 4,179,967; 3 34| 6,307,581 
d [a — ERES 
California: 
Placer....----- 1 1 
San Bernar- 31, 395 247 
dino......--- 2 2 
3 31, 395 3 247 
Georgia: 
Bartow - ------ 6 4, 140 13 13, 522 
Polk. .-.------- 4 1, 600 14 976 
10 5, 740 37 14, 498 
Michigan: 
Dickinson..... 4| 285,716 3| 480,391 
Gogebic......- 10| 3, 111, 661 10} 4, 160, 575 
o AAA 10| 1,356, 832 13| 1,812, 648 
Marquette. ..- 15| 4, 423, 420 15| 5, 631, 434 
39| 9, 177, 629 41/12, 085, 048 
Minnesota: 
Crow Wing... 4| 378,964 7| 631,827 
Itasca........- 27| 8,352, 340 26|10, 885, 586 
St. Louis...... 37|22, 902, 760 51/36, 899, 572 
68/31, 634, 064 84/48, 416, 985 
Mississippi: La- 
fayette--------]------]---------- 1 97 
Missouri: 
Butler, Car- 
ter, Howell, 
Shannon, 
and Wavne II, (4) 18, 000 
Dent.......... 1 925 2 1, 550 
Franklin...... 1 2000 Ss leuius 
(Re e A A AA 1 291 
Phelps........ 1 297 1 114 
3 3, 272 34 19, 955 


Nevada: Lyon.. 


New Jersey: 
Morris--_------ 


Lebanon.....- 


North Carolina: 
Cherokee...... 


Montgomery... 


Utah: 
Box Elder..... 


Washington: 
Okanogan..... 
Pend Oreille. . 
Stevens....... 


1936 1937 
Ts Gross qs Gross 
: ton tons 

mines mines 
2 340 1 196 
2 159, 906 3 

NEN o 2 \ 520, 133 
2 159, 906 5 520, 133 
1 17, 621 3 10, 426 
1 510, 209 1 
1 1 
1 | 267, 434 1 
1 1 

— A 2, 624, 512 
4 777, 643 4 
1| 1, 131, 682 1 
1 533 1 532 
2| 1,132, 215 2| 2, 625, 044 
1 Dé A iiit 

IDEM OR proe zs zz 1 
1 22, 161 1 
1 5, 456 1 28, 359 

REESE ENEE 1 

EE, GE 1 
2 27,617 5 28, 359 
1 EE VE 
3 153, 923 2 190, 908 
4 154, 191 2 190, 908 
] 461 1 518 
1 145] 252 WEE 
2 1, 206 1 518 

RM EE 1 983 
1 1, 548 1 1, 227 
2 7, 534 2 7, 834 
3 9, 082 4 10, 044 
1 326 1 500 
2 969, 196 2| 1,155, 102 
3 969, 522 3| 1, 155, 602 
1 507, 278 1 707, 907 


196/48, 788, 745] 3205/72, 003, 548 


_1 In addition, an undetermined number of small pits: Alabama—5 shippers in Bibb and Tuscaloosa Coun- 
ties, 5in Cherokee County, and 6 in Chilton County; Georgia—9 shippers in Bartow County and 5 in Polk 
County. The output from these pits is included in the tonnage given. 

2 Undetermined number of small pits: 17 shippers in Calhoun County, 5 in St. Clair County, and 6 in 
Talladega County. 


3 Excludes an undetermined number of small pits. 


given. 


4 Undetermined number of small pits operated by 1 producer. 


The output of these pits is included in the tonnage 
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MEN EMPLOYED AND OUTPUT PER MAN AT MINES 


The increase of 48 percent in the domestic output of iron ore in 1937 
over 1936 was of course accompanied by greater employment at the 
mines. With expanding demand carried over from 1936 and still 
expanding during the early months of 1937, the more-elastic open-pit 
operations naturally supplied a good share of the enlarged require- 
ments. Thus the large open-pit mines, chiefly on the Mesabi range in 
Minnesota, produced a relatively greater share of the domestic output 
in 1937, and as open-pit mines require proportionately less labor per 
unit of output it is not believed that the increase in employment will 
parallel that of output. Although operating equipment was at times 
heavily burdened, production facilities were employed more effectively, 
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FIGURE 3.—' Trends in number of men employed at iron-ore mines, output of merchantable ore, man-hours 
worked, and output per man-hour in the United States, 1923-36. 


and in some districts the 40-hour week was maintained. Recent 
developments in mining technology, particularly at open-pit mines 
during the past 2 years, will probably reduce further the labor require- 
ment per ton of ore extracted. 

During 1936, the last year for which statistics are available, greater 
demand for iron ore resulted in an increase in labor at the mines. The 
average number of men employed increased, as did the average number 
of days worked, but the increase in man-hours did not parallel the 
increase in output, and as a result the output per man-hour again 
increased. In 1936, 20,306 men, working 37,246,583 man-hours 
produced 48,788,745 tons of merchantable ore, an average output of 
1.310 tons per man-hour, while in 1935, 14,987 men, working 26,281,693 
man-hours, produced 30,540,252 tons of ore, or 1.162 tons per man- 
hour. Thus, while the average number of men employed increased 
35 percent from 1935 to 1936 and the number of man-hours increased 
42 percent, the output of merchantable ore increased 60 percent, 
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resulting in an increase of 13 percent in the output per man-hour. 
The output per man-hour in 1936 exceeded that for any year since 
records have been compiled and undoubtedly was greater than in any 
other year. The relatively smaller labor requirement in 1936 was the 
result of several factors, including an increased output from open-pit 
mines, proportionately larger output of direct shipping Ore, nearer 
capacity production of operating units, and an increase in the number 
of days worked. Conversely, the stripping per ton of open-pit ore 
increased, but apparently this factor was overshadowed by the items 
listed above. 

The number of man-hours of labor increased in all districts in 1936 
over 1935, whereas in 1935 it increased in all except the Lake Superior 
region, the principal producing area. In this district the output of 
merchantable ore per man-hour continued to increase, reaching 1.603 
tons in 1936, 19 percent more than in 1935. Despite the greater 
productivity, the large gain in output in 1936 over 1935—16,412,578 
long tons (65 percent)—required employment of only 36 ‘percent 
more men; this, plus a small increase in the average number of days 
worked, caused a rise of 38 percent in the number of man-hours worked. 
Much of the Lake Superior output comes from Minnesota where open 
pits furnished 86 percent of the ore in 1936. Because of this pre- 
ponderant production from open pits, output per man-hour in Min- 
nesota is greater than in any other State or district and in 1936 
amounted to 2.240 tons, an increase of 19 percent over 1935. Al- 
though, as was pointed. out in Minerals Yearbook 1934 (p. 322), the 
improved performance in mining iron ore has been closely related to 
advances in mechanization, better mining methods, operation of 
larger units, and more efficient management of mines, the gain in 
1933, 1934, 1935, and 1936 compared with the 10-year period 1923-32 
was due chiefly to the expansion of open-pit operations in Minnesota. 
For example, while about 75 percent of the merchantable ore produced 
in Minnesota from 1923 to 1932 came from open-pit mines, 84 percent 
was so produced in 1933-36. "The significance of this shift can be 
appreciated when it 1s recalled that Minnesota contributed 61 percent 
oí the total merchantable ore produced in 1923-36 and that during 
that period the output of men in open-pit operations averaged 1.919 
tons per man-hour compared with only 0.690 ton per man-hour for 
workers at underground mines. 

The greater output per man-hour in recent years was also due in 
part to the stripping of proportionately less overburden in Minnesota 
in 1933, 1934, 1935, and 1936 in preparation for future mining than 
in 1923-32. In 1933-36 about three-tenths cubic yard of overburden 
was removed for each ton of merchantable ore mined in Itasca and 
St. Louis Counties, Minn., whereas in 1923-32 about one-half cubic 
yard of overburden was removed for each ton of merchantable ore 
mined. Any material shift in the labor force used for direct mining 
of the ore at the expense of that used in stripping will result in a much 
lower man-hour cost of mining for any year. ‘This is strikingly illus- 
trated in figure 4, which shows that in 1926, 1933, 1934, and 1935, 
when only about one-fourth cubic yard of overburden was removed 
for each ton of merchantable ore mined at both open-pit and under- 
ground mines the average output per worker increased substantially, 
whereas during the other years, when one-third to four-fifths cubic 
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yard of overburden was removed for each ton of ore mined the output 
of the worker decreased. 

Another factor that affects the output per man-hour is the tendency 
to mine leaner ore. Proportionately more lean ore requiring bene- 
ficiation has been mined in Minnesota in recent years than during 
the period 1923-32. In 1936, for instance, beneficiated ore repre- 
sented 22 percent of the total merchantable ore compared with 23 
percent in 1933-35 and with an average of only 16 percent in 1923-32. 
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FIGURE 4.— Trends in output of merchantable iron ore per man-hour at open-pit and underground mines in 
Minnesota compared withproductionof merchantable and lean ore and total man-hours worked, 1923-36. 


The bulk of the ore in the Southeastern district, the second largest 
producing region, is obtained from underground operations. Output 
of merchantable ore per man-hour in this area decreased from 0.588 
long ton in 1935 to 0.582 ton in 1936. Productivity in Alabama, the 
principal producing State in the Southeastern district, however, in- 
creased slightly. The decline in productivity for the district was due 
to less efficient mines in the other Southern States, principally Ten- 
nessee. The largest and most-consistent producing mines in the 
Southeastern district are in Jefferson County, Ala., where 3,225 men 
working 5,544,563 man-hours in 1936 produced 3,726,929 tons of 
merchantable ore, equivalent to an average output per man-hour of 
0.672 ton. All ore produced in Jefferson County comes from under- 
ground operations. In comparing the man-hour cost of mining ore 
1n Jefferson County, Ala., with that at underground mines in the Lake 
Superior district, one should remember that whereas the ore in the 
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Lake Superior district is considerably richer in iron, the ore from the 
Jefferson County mines contains enough or almost enough lime to 
make it self-fluxing. Thus, it should be recognized that the lower 
iron content is partly offset by the self-fluxing nature of the ore, 
although it is impossible to show this important characteristic in the 
productivity figures. 

In the Northeastern district the average output of merchantable 
ore per man-hour decreased from 0.917 ton in 1935 to 0.603 ton in 
1936. The drop in productivity was due chiefly to relatively larger 
increases in output from mines in New Jersey and New York. "Thus, 
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FIGURE 5.—Trends in production, man-hours worked, output per man- pri and number of men employed 
at iron-ore mines in Jefferson County, Ala., -36. 


output in New Jersey increased 121 percent in 1936 over 1935 and in 
New York 162 percent, while that in Pennsylvania increased only 16 
percent. Virtually the entire output in New Jersey and New York 
came from underground operations, resulting in a relatively high ex- 
penditure of labor, while much of the output of Pennsylvania came 
from the open pit at Cornwall where productivity is high. In 1936, 
for instance, output from New Jersey mines was only 0.287 ton per 
man-hour. 

The following table shows employment at iron mines and beneficiat- 
ing plants, quantity and tenor of ore produced, and average output per 
man by districts and States in 1936. Corresponding statistics and 
DERE data are given in Minerals Yearbook 1934, 1935, 1936, 
and 1937. 
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WORLD PRODUCTION 


The following table shows the production of iron ore by countries 
from 1933 to 1937, insofar as statistics are available. ts v returns 
for 1937 are not yet available, but the data for 1936 are nearly com- 
plete. Thus the figures for 1936 show a production of 172,000,000 
metric tons, of which the United States furnished 29 percent. 


Iron ore produced, 1983-87, by countries, in metric tons 
[Compiled by M. T. Latus] 


Country 1933 1934 1935 1936 1937 
North America: 
EE 169, 490 181, 121 228, 408 456, 827 496, 258 
EP A A, A EE 
WiGXICO AA eege 77, 714 105, 799 120, 000 130, 000 a 
Newfoundland. ....................... 326, 041 514, 747 677, 137 907, 646 1, 635, 554 
United States........------------------ 17, 834, 917 | 24, 982, 047 | 31, 030, 423 | 49, 571,804 | 73, 250, 649 
South America: 
lp vA E MM 30, 000 30, 000 30, 000 30, 000 30, 000 
- Chile AA ees poled ows a sas 559, 598 969, 285 841,300 | 1,347, 831 1, 489, 637 
urope: 
AUS ba 267, 032 466, 835 775,421 | 1,024, 288 1, 884, 694 
ST he 22 25 a s pe pass doses 106, 200 115, 890 164, 520 190, 660 3 
BulgariB.: co uh so unus sutip A A 2, 370 6, 258 11, 802 
Czechoslovakia_......-.--------------- 428, 772 538, 742 731,058 | 1, 0&9, 623 3 
Fral00.:.222 eeh 30, 244, 820 | 32, 015, 150 | 32, 045, 900 | 33,187,000 | 37,772, 000 
Germany leonesas 2, 534, 768 | 4,213,869 | 5,851,634 | 6, 498, 873 : 000 
(ITBOCO Loose se donc uie ewe A 85, 221 147, 408 204, 146 280, 271 
AS 50, 021 68, 862 192, 396 279, 673 289, 520 
A A case 507, 995 484, 583 551, 454 838, 833 ; 
Ai AAA 22-2 m] cs 3,302, 417 | 3,833,847 | 4,133,808 | 4,895, 992 7, 750, 000 
Og Lb 473, 863 567, 414 765, 152 ; 1, 050, 000 
Poland BE 160, 661 247, 365 332, 536 466, 659 780, 152 
AA A ; 2, 895 ; 
AAA a 13, 831 83, 590 93, 813 108, 429 (2) 
EE eerste 1,815, 484 | 2,094,001 | 2, 633, 165 (2) 
Swede nove u. Tutu l STT. uQ Susa 2, 698, 750 | 5,253,058 | 7,932,854 | 11, 249, 605 1 
Switzerland ?.........................- I 18, 961 , 894 , 833 148, 578 
U. S: S Ki. u 2 A 14, 454, 500 | 21, 508, 800 | 26, 845, 000 | 27, 918, 000 
United Kingdom: Great Britain ?..... 7, 581, 481 | 10,756, 765 | 11, 070, 256 | 12, 905, 243 (3) 
28 A UgoSIB EE 52, 465 179, 841 234, 729 450, 859 629, 172 
sia: 
China AAA LUI des 2, 313, 048 | 2, 544, 613 6 (6) (2) 
(D050H. 2222 onu 2 joden DE 258, 267 176, 008 228, 220 234, 400 (2) 
India, British....---.-..---.--.------- 1,248,344 | 1,947,685 | 2,402,214 | 2,594, 227 (2) 
alas EE 420 1, 500 635 10, 017 (2) 
E AA A Sede 320, 670 431, 681 515, 529 e d 
Philippine Islands "el 7, 239 283, 311 654, 458 601, 188 
Unfederated Malay States............. 778,830 | 1,153,876 | 1,434,293 | 1, 681, 102 (2) 
¡TS RII S coe ee (8) (8) (8) (8) (3) 
Africa: 
A 667182. ci sa 761,454 | 1,326,437 | 1,674,628 | 1,884, 281 2, 325, 500 
O A A A 203 E (2) 
Morocco: 
o AE A A A AM A E 66, 800 
O EE 515, 838 824,812 | 1,167,606 | 1,052, 988 1, 420, 000 
Sierra ies Cus ait O ON 24, 944 233, 148 440, 498 575, 689 2) 
de ELE NOE ro ieee tease 291, 000 546, 500 503, 000 722, 700 946, 800 
Union ei South Africa 1................ 60, 060 228, 913 304, 048 364, 202 461, 796 
Oceania: 
Australia: 
New South Wales. ................ 2,401 1-552220 AA APA 
Queensland. ...................... 8, 690 3, 282 1, 137 2, 338 192 
South Australia................... 732,760 | 1,264,205 | 1,898,712 | 1,887,298 (2) 
New Zealand.........................- 11 6, 588 2, 851 10,817 |------------ (2) 


91, 200, 000 |120, 100, 000 |141, 000, 000 |172, 000, 000 (2) 


1 Shipments. 

? Data not yet available. 

3 Approximate production. 

1 Production of T'ofo mines. 

5 Exclusive of manganiferous iron ore carrying 12 to 30 percent manganese. 

6 Estimate included in total. 

7 Exports. 

8 Russia in Asia included with Russia in Europe. 

? Exclusive of bog ore, which is used mainly for the purification of gas. 
1? Including Manchuria. 
11 Quantity smelted; production not available. 
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PIG IRON 


Production and shipments.—Domestic production of pig iron, exclu- 
sive of ferro-alloys, increased 19 percent in 1937 over 1936 and was 
the largest since 1929. The output in 1937 comprised 36,063,558 
` gross tons using coke and 81,537 tons using charcoal as fuel. Penn- 
sylvania was by far the largest producer of pig iron in 1937, with 31 
percent of the total. Of the pig iron manufactured in 1937, it is cal- 
culated that 1,226,806 tons, valued at $26,206,186, were made from 
2,076,805 tons ‘of foreign ores, including ore from Africa, Asia, Aus- 
tralia, Chile, Cuba, Newfoundland, Norway, Spain, Sweden, and the 
U.S. S. R., indicating an average yield of 59.07 percent from imported 
ore. Domestic ore (60,598,811 tons) and cinder, scale, and purchased 
scrap (4,913,538 tons) totaling 65,512,349 tons, were reported used in 
the manufacture of 34,918,289 tons of pig iron, indicating an average 
pig-iron yield of 53.30 percent from domestic materials. In addition, 
1,468,000 tons of home scrap and 1,967,000 tons of flue dust were 
consumed in making pig iron in 1937. 

Shipments of pig iron in 1937, exclusive of ferro-alloys, were 14 per- 
cent more than in 1936, greater than in any other year since 1929, and 
only 7 percent below the 1925-29 average. The total value of the 
1937 shipments increased 35 percent over 1936. The values given 
represent the approximate amounts received for the iron, f. o. b. 
furnaces, and do not include freight costs, selling commissions, and 
other items that are figured in some of the market prices of pig iron 
published by trade journals. 


Pig iron produced and shipped in the United States, 1986-37, by States 


Produced Shipped from furnaces 
State 1936 1937 1936 1937 


Gross tons | Gross tons | Gross tons Value Gross tons Value 


Lc | ———————————Á— | —————M— | eee ae 


Alabama..--------------------- 1, 998, 212 | 2,580,674 | 2,061, 534 |$30, 942, 051 | 2,528, 785 | $42, 188, 993 
(Colorado... uus Sec eee ios 1 1 1) 1) 1) 1 
HIHB0IS.: o acens Su Sul S. 2,917,016 | 3,426,480 | 2,991,740 | 54,583,804 | 3,357,959 | 70, 893, 278 
: E A Ee ied , 230, 3,773,887 | 3,256,677 | 59, 067, 654 , 694, 360 | 77,990, 597 
OWA soa a ee a o CL 

Kentucky .................... 225, 214 243, 010 225, 214 (1) 243, 010 1) 
Maryland.................... 1, 216, 065 1, 554, 296 1, 219, 852 (1) 1, 514, 372 (1) 
Massachusetts. . .............. (1) (1) 1) (1) (1) (1) 
Michigan..................... 937, 762 948, 429 873, 341 | 13, 585, 519 886, 602 | 15, 064, 083 
Minnesota -------------- 106, 768 253, 942 101, 475 l 248, 363 (1) 
New York.................... 2, 190, 478 | 2,723,411 | 2,216,751 | 35,181,959 | 2,702,072 | 55,789, 609 
0 AA moche 7,206,762 | 7,917,215 | 7,351, 407 |125, 087, 158 | 7,724, 882 167, 076, 855 
Pennsylvania................. 9, 105, 058 | 11,371,238 | 9,379, 615 |176, 552, 170 | 11, 036, 467 239, 838, 942 
Tennessee. ................... (1) (1) (1) (1) (1) 1) 
Ud e o nud () (1) (1) (1) (1) 1) 
Ai AA EE (1) (1) (1) (1) (1) 
West Virginia................. 641, 736 722, 531 669, 208 (1) 685, 086 (1) 
Unodistributed 2 478, 414 2 629, 982 2 452, 144 240, 693, 189 1 602, 389 | 3 62, 297, 078 


30, 254, 022 | 36, 145, 095 | 30,798, 958 |541, 693, 504 | 35, 224, 347 | 731, 139, 435 


1 Included under **Undistributed"'. 
2 Includes statistics for States entered as (1) above. 
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Pig iron shipped from blast furnaces in the United States, 1936-37, by grades 


1936 1937 
Grade Value Value 
Gross tons — ə —— — — Gross tons 
Total Average Total Average 
Charcosal 86,047 | $1, 846, 319 $21. 46 76,790 | $1,879, 333 $24. 47 
Foundry ou Sce 2, 403, 539 | 41, 402, 330 17.23 | 2,811,235 | 56, 679, 060 20. 16 
TEE 21, 191, 702 |362, 997, 726 17.13 | 24, 676, 914 |498, 478, 989 20. 20 
Bessemer. ......................-- 5, 156, 290 | 96, 868, 954 18.79 | 5,328,499 |120, 288, 914 22. 57 
Low-phosphorus.................- 198,762 | 4,422,997 22. 25 244, 135 | 6,348, 612 26.00 
Malleable ` -- -2-0-0 1,647,050 | 31, 627, 815 19.20 | 1,994,022 | 45, 123, 949 22. 63 
EXA rs A A NA Ur ee Mee 28, 446 551, 133 19. 37 23, 838 515, 730 21. 63 
All other (not ferro-alloys). . .....- 87,122 | 1,976, 230 22. 68 68,914 | 1,824, 848 26. 48 
30, 798, 958 |541, 693, 504 17.59 | 35, 224, 347 |731, 139, 435 20. 76 


The number of furnaces in blast on June 30 and December 31 and 
the total number of stacks recorded for 1936 and 1937, exclusive of 
electric reduction furnaces, were as follows: 


Blast furnaces (including ferro-alloy blast furnaces) in the United States, 1936-37 ! 


In blast Dec. 31, 1936 In blast Dec. 31, 1937 

State June 0; ===" June30, > 

1936 In Out Total 1937 In Out Total 
TA e RE DNUS EAS TOS 10 15 5 20 18 11 9 2n 
Colorado... . cee Sas Be 1 2 1 3 3 1 2 3 
IlinolS.z--— enim Lxw 13 13 10 23 16 7 16 23 
Indiana... o em esee ESAME 12 15 3 18 14 7 11 18 
Kentüueky. .. u. 2: u... e ee 1 1 1 2 2 1 1 2 
Maryland ---------------------- 4 5 1 6 6 3 3 6 
Massachusetts L AP 1 1 (E si c s: 1 1 
NI CHIP AN oia rios 6 D lowest ama 7 7 5 2 7 
Minnesota 1 ZAR RSEN ON 2 2 1 1 2 
ISSOU Lai slo a o li 1 ER GE PP 1 1 
New York -2-2-2-2 --2-------- 12 13 19 14 8 11 19 
0 An 32 38 12 50 36 20 28 48 
Pennsylvania.................... 46 60 24 84 62 28 53 81 
Tennessee- ---------------------- 2 1 4 5 1 1 4 5 
A AN 1 To Pasa sm n x 1 1 I AAA 1 
A ono et AN Llenas 1 1 lesa dos 1 1 
West Virginia. .................. 3 s EE 3 3 1 2 3 
146 176 70 246 187 95 146 241 


1 American Iron and Steel Institute. 


Value at blast furnaces.—The average value of all kinds of pig iron 
given in the accompanying table is based on reports of manufacturers 
to the Bureau of Mines. The figures represent the approximate 
values, f. o. b. blast furnaces, and do not include the values of ferro- 
alloys. The general average value for all grades of pig iron at the 
furnaces was $20.76 a gross ton in 1937—-$3.17 more than in 1936, the 
highest since 1924, and $2.16 a ton more than the 1925-29 average. 
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Average value per gross ton of pig iron at blast furnaces in the United States, 1933-37 


State 1933 1934 1935 1936 1937 
AlnDaliüicl.cliectexnccs9qvee tEeec CHE $11. 53 $13. 81 $14. 67 $15. 01 $16. 68 
DUDO EE R15. 80 17. 72 17. 58 18. 24 21. 11 
Deier EE = 15.42 17. 60 17.78 18. 14 21.11 
MIGHIS8D ¿ul cier tr cnc : = 15.19 15. 49 15. 64 15. 56 16. 99 
NOW York oe ie te ee eee eu ues E 14. 50 15. 20 15. 95 15. 87 20. 65 
ORIG snot Geet ee a acr Lee 14. 56 16. 45 16. 70 17. 02 21. 63 
Pennsylvania.............................. ‘15. 89 18. 06 18. 38 18. 82 21. 73 
Other States !...-.------------------------ 14. 00 15. 75 14. 46 17. 50 18. 92 

Average for United States. .......... 14. 86 16. 73 16. 91 17. 50 20. 76 


1 Colorado, Iowa, Kentucky, Maryland, Massachusetts, Minnesota, Tennessee, Utah, Virginia, and 
West Virginia. 


Commercial quotations.—' The average monthly prices of foundry, 
basic, and bessemer pig iron at Valley furnaces and of foundry pig at 
Birmingham furnaces, according to published market quotations, are 
summarized in the following table. 


Average monthly prices per ton of chief grades of pig tron, 1936-87 1 


Foundry pig iron at | Bessemer pig iron 


Foundry pig iron at Basic pig iron at 


Birmingham fur- at Valley fur- 

Moudh Valley furnaces ECH SE Valley furnaces 

1936 1937 1936 1937 1936 1937 1936 1937 
January............- $19. 50 $21. 00 $15. 50 $17. 38 $20. 00 $21. 50 $19. 00 $20. 50 
February............ 19. 50 21. 13 15 17. 41 20. 00 21. 63 19. . 63 
March............... 19. 50 23. 72 15. 50 19. 92 20. 00 24. 22 19. 00 23. 22 
ADI. i24 ee um 19. 50 24. 00 15. 50 20. 38 20. 00 24. 50 19. 00 23. 50 
BY eect E 19. 50 24. 00 15. 50 20. 38 20. 00 24. 50 19. 00 23. 50 
JUNC scence fe 19. 50 24. 00 15. 50 20. 38 20. 00 24. 50 19. 00 23. 50 
A sos 19. 50 24. 00 15. 50 20. 38 20. 00 24. 50 19. 00 23. 50 
August.............- 19. 50 24. 00 15. 50 20. 38 20. 00 24. 50 19. 00 23. 50 
September. ......... 19. 50 24. 00 15. 50 20. 38 20. 00 24. 50 19. 00 23. 50 
October............- 19. 50 24. 00 15. 50 20. 38 20. 00 24. 50 19. 00 23. 50 
November... 19. 71 24. 00 15. 75 20. 38 20. 21 24. 50 19. 21 23. 50 

December........... 20. 50 24. 00 16. 88 20. 38 21. 00 24. 50 20. 00 23. 
Average....... 19. 60 23. 49 15. 64 19. 84 20. 10 23. 99 19. 10 22. 99 


1 Metal Statistics, 1938. 


Foreign trade.—Imports of pig iron for consumption in 1937 declined 
33 percent from 1936 owing to lower shipments from European nations. 
Imports from India, however, increased 26 percent and represented 
62 percent of the 1937 total. 


Pig iron imported for consumption in the United States, 1933-37, by countries, in 


gross tons 
Country 1934 1935 

North America: Canada................... 8, 984 13, 771 
South America: Chile.....................]..-..-...-.- 89 
Europe: 

Belgium. acc alas 100 

STA A, A AS deban 

el A AA MA 

Germany EE 200 

Netherlands 2-0aaaaMMMMO 65, 439 

NOT WAY oe oe os sio 80 1, 203 

Sweden A un ue dace 991 

UB A IN AS A 

United Kingdom...................... 600 
Asia: 

Hong Kong AAA A A race ice 

India, British.......................-. 36, 013 

A ec llt 20 

Kwantung...- 1-5 2:24 292 e kee S 


158, 596 114, 488 130, 937 165, 808 111, 697 
A oe cU RT $1, 439, 206 | $1, 465, 475 | $1,979,324 | $2,336, 236 | $1,701,304 
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Exports of pig iron from the United States in 1937 increased phe- 
nomenally and were the highest ever recorded. Japan (52 percent) and 
the United Kingdom (30 percent) together took 82 percent of the total. 


Pig iron exported from the United States, 1986-37, by countries, in gross tons 


Country 1936 1937 Country 1936 1937 


North America: Asia: 
Te EE 674 5, 159 Chinar. cac uc u Lo u is! 20 16, 635 
Other North America. - -- 584 1, 722 Hong Kong 1,611 
South America: JADA BEE EE 2, 205 409, 241 
A NN IA E 2, 644 Kwantung...............|].-..-.-.-- 2, 00 
Other South America..... 201 1, 210 Philippine Islands........ 437 1, 099 
Europe: Other Asia -2-20 2-20-faa0nnaMO 1, 125 
Belgium.................. 467 10,703 || Africa: 
Czechoslovakia........... 25 6, 255 IN incer ze 500 
France... . . . . . .. 25 14, 229 Union of South Africa.... 453 3, 225 
Germany................. 105 20, 992 ————dJÀ—————- 
Italy eril A 10, 003 5, 316 782, 436 
Netherlands. 2,910 || Value...............-........- $119, 362 |$19, 403, 285 
Poland and Danzig.......|......... 2, 448 
A mcer ed 10, 492 
Le LL EE -------- 24, 148 
United Kingdom. ........ 30 233, 218 
Other Europe............ 90 861 


World production.—World production of pig iron (including ferro- 
alloys) in 1937 increased 13 percent over 1936, was 20 percent more 
than the 1925-29 average, and was the largest ever recorded. Of the 
1937 total, the United States supplied 37 percent compared with 35 
percent in 1936. Thus American production increased 20 percent, 
while that for the rest of the world increased only 9 percent. 


Pig iron (including ferro-alloys) produced, 1988-87, by countries, in metric tons 
[Compiled by M. T. Latus) 


Country ! 1933 1934 1935 1936 1937 
Australia tinta ds 340, 000 500, 000 630, 000 690, 000 700, 000 
A A A 87, 949 133, 492 193, 170 248, 111 389, 118 

BelgiuM.----------------------------------- 2,710,430 | 2,952,520 | 3,029,600 | 3, 161, 340 , 840, 
Brazil ee eene i 56, 924 55, 070 77, 689 98, 101 
RT l. uu ustus uu AREER 261, 582 441,916 667, 028 766, 625 988, 762 
China. E A AA 606, 697 631, 440 2 650, 000 2 650, 000 2 650, 000 

Chosen. eee 163, 937 210, 808 245, 196 155, 531 
Czechoslovakia...........................- 498, 980 600, 324 810,938 | 1,139, 886 1, 650, 000 
Inland EEN 12, 004 7, 577 11, 035 13, 107 2 13, 000 
EE 6,359,390 | 6,142,135 | 5, 789, 780 | 6, 237, C00 7, 916, 000 
Germany asese ethic eee dec co s MER 5, 265, 000 | 8, 716, 739 |? 12, 840, 241 |? 15, 303, 179 | 3 15, 957, 364 

BARI EE 1, 5901, 200 | 1,825, 670 4 302, 196 

HUDEHPV. dise 93, 072 140, 220 185, 883 d 290 ya 935 
India, British- --------.-------------------- 1, 082, 664 1, 347, 024 1, 489, 216 1, 568, 095 1, 600, 000 
tee 566, 895 581,455 | 703,833 828, 484 863, 431 
Japalessonceclero a eee ee Lee eed 1,456,880 | 1,772,380 | 1,964,613 | 2,219,049 | 22, 000, 000 
Luxemburg - mic es tea ous aap iat in aao Ç 1,887,538 | 1,995, 193 | 1,872,372 | 1,986, 604 2, 512, 507 
MEXICO EE 53, 539 66, 458 64, 139 88, 032 89, 717 
Netherlands. ` 252, 645 257, 841 253, 616 274, 883 311,773 
New Zealand 3, 339 1, 358 4,981 AA AA 
INOEWSY AA eui 2 112, 653 126, 932 130, 751 107, 357 2 175, 000 
Philippine Islands......................... 100 150 2 200 2 200 2 200 
Poland EE 305, 625 381, 587 394, 097 581, 869 724, 296 
HRuüHadnid. 222. 222-222 2e 2e nSeTuiduee 2, 013 61, 635 81, 989 97, 095 127, 235 
EPA Geer 338, 853 372, 366 354, 776 280, 924 2 300, 000 
EE 345, 526 558, 129 612, 596 631, 736 650, 000 
Union ‘of South Africa........-..---------- 26, 492 130, 493 173, 725 202, 186 276, 248 
Weed sed ected A wen uya 2 7, 130, 700 | 10, 495, 300 | 12, 606, 100 | 14, 546,077 | 14, 600, 000 
United ‘Kingdom EN Re i nu u stss ss 4, 202, 383 | 6,064,802 | 6,527,105 | 7,844, 922 8, 496, 600 
United States... sociare eo nai 13, 590, 926 16, 398, 077 21, 715, 541 | 31, 571, 224 37, 749, 575 
XUFOSIQVId sesos eeu UE De cpu ed 30, 756 32, 620 21, 793 44, 453 41 1, 006 


— a r | A | ener 


49, 427, 000 | 63, 004, 000 | 74, 388, 000 | 91, 682, 000 | 103, 000, 000 


t In addition to countries listed, pig iron is produced in Chile. but production figures are not available. 

2 Approximate production. 

3 Beginning with March 1935, production of the Saar is included with that of Germany. 

4 Data for January and February only. Beginning with March 1935, production of ‘the Saar is included 
under Germany. 
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FERRO-ALLOYS 


Production and shipments.—The production of ferro-alloys was 
1,008,170 gross tons in 1937 compared with 818,488 tons in 1936, an 
increase of 23 percent. In 1937, ferro-alloys were made at 12 blast- 
furnace plants, 19 electric-furnace plants, and 2 aluminothermic 
plants; in addition, 1 plant made ferrophosphorus, and 1 plant made 
ferrosilicon as a byproduct. Of the 1937 total, 638,681 tons were made 
in blast furnaces and 368,682 tons in electric furnaces. 

The shipments of all classes of ferro-alloys in 1937 increased 14 
percent in quantity and 25 percent in total value over 1936. Com- 
pared with the 5-year average for 1925-29, which was 715,250 tons, 
1937 shipments increased 36 percent. 


Ferro-alloys shipped from furnaces in the United States, 1986-87, by varieties 


1936 1937 
Variety of alloy 

Gross tons Value Gross tons Value 
Ferromanganese 322,353 | $24, 088, 298 359, 842 $30, 696, 748 
haft EE 92, 336 2, 249, 217 134, 983 3, 969, 822 

Ferrosilicon (7 percent or more silicon). .._--.--..-- 325, 210 15, 176, 800 362, 313 17, 683, 
Ferrophosphorus......._.-__----------------------- 19, 341 1, 279, 143 15, 546 1, 059, 782 
Ferrol UBPsLOD. acu sosa pibas 1, 812 3, 912, 037 2, 474 6, 279, 913 
Other varieties !_...-------------------------------- 92, 479 22, 429, 579 95, 493 26, 450, 327 
853, 531 69, 135, 074 970, 651 86, 140, 492 


! Ferrochromium, ferrocolumbium, ferromolybdenum and caleium-molybdenum compounds, ferrotitan- 
ium, ferrovanadium, ferrozirconium, silicomanganese, silicospiegeleisen, and zirconium ferrosilicon. 


Ferromanganese.—Shipments of ferromanganese in 1937 increased 
12 percent over 1936 and were 18 percent more than the 5-year average 
for 1925-29— 303,883 gross tons. The average value per ton, f. o. b. 
furnaces, reported for ferromanganese was $85.31 in 1937 compared 
with $74.73 1n 1936. 

The production of ferromanganese in 1937 increased 19 percent over 
1936 and was made at six blast furnace plants and one electric furnace 
plant compared with six blast furnace plants and two electric furnace 
plants in 1936. In both years the bulk of the output was made in 
blast furnaces. 


Ferromanganese produced in the United States and metalliferous materials consumed 
in its manufacture, 1933-37 


Ferromanganese produced Materials consumed (gross tons) 

BS 

Manganese ore used per 

Y ear contained Manganese ore | tron and | Cinder, | ton of ferro- 

Gross _ | manga- lscale, and Made (eos 

tons niferous |purchased| ™® iub es 

Percent LIOS Foreign | Domestic| On Ores | Scrap 

1933- cuz. 136, 267 79.30 108, 059 | 233,607 10, 695 10, 795 1, 655 1. 793 
1034 A 139, 171 78. 67 109, 491 256, 980 853 13, 933 3, 304 1.853 
¡0 EE 214, 290 79. 41 170, 168 401, 846 4, 286 9, 195 8, 921 1. 895 
19030. ._..-..------ 316, 000 79.09 | 249,933 | 595,114 5, 987 12, 467 2, 821 1. 902 


EE eer 376, 443 79.54 | 299,425 | 698, 052 9, 444 17, 511 6, 017 1.879 
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The tonnage of manganese ore used per ton of ferromanganese pro- 
duced decreased in 1937, thereby reversing the 1933-36 trend. Of the 
total manganese ore used in making ferromanganese in 1937, 1.3 per- 
cent was mined in the United States, and 98.7 percent came from 
foreign sources, as shown in the following table: 


Quantity and tenor of manganese ore used in manufacture of ferromanganese in the 
United States, 1986-37 


1936 1937 
Source of ore Manganese Manganese 

content content 

Gross tons (percent, Gross tons (percent, 

natural) natural) 
o AAA A 199, 143 49. 50 150, 112 48. 36 
A NA A NÓ 86, 032 44. 06 112, 238 41. 43 
Chilo um O i ls a ON Sasa 2 47. 14 48. 92 
CUD s er c os es So u SA 32, 317 48.67 60, 012 7.28 
AAA IIS 105, 289 51. 38 62, 199 50. 09 
E A A oa ees Be 171,501 47. 52 313, 305 47.79 
United States 22 c c c c Lc LL cL lc. 39. 67 53. 17 
601, 101 48. 34 707, 496 47. 13 


Spiegeleisen.—Shipments of spiegeleisen from domestic furnaces 
in 1937, the largest since 1918, increased 46 percent over 1936 and 
were 35 percent more than the 1925-29 average of 99,964 gross tons. 
The average value per ton at the furnace was $29.41 in 1937 compared 
with $24.36 in 1936. "The entire production, which also increased 
substantially, was made in blast furnaces. Output in 1937 averaged 
20 percent manganese. Most of the spiegeleisen was made from 
domestic ores in 1937, but 2,021 tons of foreign manganese ore and 
57,176 tons of ferruginous manganese ore also were used. 

Ferrosilicon.—Shipments of ferrosilicon in 1937 increased 11 percent 
over 1936 and were 38 percent above the 1925-29 average—261,688 
gross tons. 

The production of ferrosilicon in 1937, the highest on record, totaled 
362,490 gross tons, including 148,052 tons made by blast furnaces, 
214,151 tons by electric furnaces, and 287 tons as a byproduct of the 
manufacture of artificial abrasives in electric furnaces. The silicon 
content of the production in 1937 ranged from 7 to 95 percent but 
averaged 29.04 percent. Most of the raw material used in making 
ferrosilicon was of domestic origin. 

Ferrophosphorus.—While production of ferrophosphorus increased 
slightly—from 20,771 gross tons containing 21.54 percent phosphorus 
in 1936 to 21,796 tons containing 21.81 percent phosphorus in 1937— 
shipments from furnaces dropped 20 percent. Most of the 1937 out- 
put was made in blast furnaces. Ferrophosphorus was made entirely 
from domestic materials in 1937. 

Ferrotungsten.—Production and shipments of ferrotungsten in 1937 
were greater than in any year since 1929. Shipments increased 37 
percent in quantity and 61 percent in tota] value over 1936. "The 1937 
shipments contained 79.77 percent (4,421,797 pounds) tungsten and 
were valued at $1.42 per pound of contained tungsten. Shipments in 
1937 were 33 percent greater than the 1925—29 average of 1,864 tons. 
Production totaled 2,558 gross tons containing 79.78 percent tungsten 
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(4,571,204 pounds). In addition to domestic ores (chiefly from 
Arizona, California, Colorado, Nevada, and Utah) foreign ores 
(chiefly from Australia, China, Malay States, and South America) 
were used. All ferrotungsten was made in electric furnaces. 

Foreign trade.—lmports of all alloys of the rarer metals are not 
recorded separately but are grouped as shown in the following table. 
Ferromanganese and spiegeleisen comprised the bulk of the imports in 
1936 and 1937. Imports of ferromanganese for consumption (chiefly 
from Norway and Canada) were 29,559 gross tons—22 percent less than 
in 1936. Imports of spiegeleisen for consumption (chiefly from 
Canada) were 16,841 tons, a decrease of 68 percent from 1936. 


Ferro-alloys and ferro-alloy metals imported for consumption in the United States, 
1936-37, by varieties 


1936 1937 
Variety of alloy Gross | Content Gross | Content 
pen (gross Value ye OSS Value 
tons) ons) tons) tons) 
Ferromanganese: 
Containing over 1 percent carbon....| 37,420 30, 145 |$2, 184, 423 28, 841 23, 285 |$2, 075, 651 
Containing not over 1 percent carbon. 533 449 67, 528 718 603 , 965 
Manganese silicon (manganese content) (1) 126 8, 953 (1) 35 2, 070 
Manganese boron, manganese metal, and 
spiegeleisen not more than 1 percent 
carbon (manganese content)........... (1) 13 8, 968 (1) 1 733 
Boieselelsen. ll. l.l... 52, 011 (1) 1, 404, 983 16, 841 (1) 589, 766 
Ferrochrome or ferrochromium: 
Containing 3 percent or more of car- 
¡A 8 4 826 164 96 19, 066 
Containing less than 3 percent of car- 
unge 104 66 15, 895 248 164 44, 744 
Ferrophosphorus.......................- 525 (1) 41, 473 50 (1) 2, 679 
Perros ilICo sustos loca 00 rr e 3, 840 527 78, 566 12, 930 2, 026 349, 207 
Chrome or chromium metal............. 57 (1) 71, 354 78 (1) 91, 014 
Chromium and zirconium silicon and 
calcium silicide. ....................... 1, 768 (1) 224, 521 1, 685 (1) 206, 415 
Ferromolybdenum, molybdenum metal 
and powder, calcium molybdate, and 
other compounds and alloys of molyb- 
denum (molybdenum content). ......- (1) (2) 213 (1) 3 13, 491 
FerrotitaniuM.- o ooococococococcoccooo. 1 (1) 303 2 (1) 608 
Tungsten and combinations, in lumps, 
grains, or powder: 
Tungsten metal (tungsten content). - (1) 80 143, 178 (1) 59 124, 724 
Tungsten carbide (tungsten content). (1) (3) 112 (1) 1 5, 214 
Combinations containing tungsten 
or tungsten carbide (tungsten con- 
MODY) A (1) (4) 1, 944 (1) (5) 1,975 
Tungsten acid and other compounds of 
tungsten, n. s. p. f. (tungsten content). (1) (6) 1, 931 (1) (7) 1, 661 
1 Not recorded. 3 52 pounds. š 379 pounds. 7 522 pounds. 


249 pounds. 4785 pounds. 6 385 pounds. 
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Ferromanganese and ferrosilicon imporled for consumplion in the United States, 
1986-87, by countries 


Ferromanganese (manganese 


content) Ferrosilicon (silicon content) 


Country 1936 1937 1936 1937 

Gross 7 Gross Gross 7 Gross 

tons Value tous Value tons Value tóns Value 
Canâda c. uc. SL Sl L LTS 1 $66 | 3,385 | $426, 759 527 | $78,548 | 1,532 |$303, 391 
Czechoslovakia.. .............- 557 30, 609 944 51-010: AAA AAA A AA 
Is AMA A 2,151 | 204, 184 42600 A AAA A A EEN 
Germany-.-------------------- 21 2,407 AA, PA (1) ]8 AAA A 
Haly. natos sas toa sa 126 16, 222 43 5, 100? | AA A A x feces 
A A PR 257 31, 155 722 A A A AA A 
Netherlands 4, 347 261, 748 282 14,0803 A A PSN A 
NO WAV. icocasorcin aca ER vie 20, 655 |1, 569, 844 | 17, 468 |1, 447,177 |........|.....----- 475 | 43,335 
Poland and Danzig............ ,997 | 108,34 BOT O AAA EE ete 
Sweden.....................-- 4 E AA A AAA EE u ees 
United Kingdom.-.------------ 478 26, 637 128 12,520. Leen 19 2, 481 


— O j —— — | ——— | —— | —ÀM—M— | — | — | — ——— 


30, 594 |2, 251,951 | 23,888 |2, 163, 616 527 78,566 | 2,026 | 349, 207 
1 Less than 1 ton. 


Exports of ferro-alloys although relatively unimportant increased 
in 1937 over 1936. Exports of ferromanganese and spiegeleisen in 
1937 were 1,725 gross tons, while those of other ferro-alloys were 
2,780 tons. 


Ferro-alloys and ferro-alloy metals exported from the United States, 1936-87, by 


varieties 
1936 1937 
Variety of alloy à à 
ross TOSS 
tons Value tons Value 
Ferromanganese and spiegeleisen................... 466 $26, 540 1,725 $72, 502 
Other Ierro-allovs) ----------------------0aaMaMMMMMM 2, 482 806, 759 2, 780 2, 201, 968 


1 Includes ferrosilicon, ferrotungsten, ferrovanadium, and other ferro-alloys. 


STEEL 


Production.—The following figures covering the output of steel were 
compiled by the American Iron and Steel Institute. Production of 
steel ingots and castings in 1937 totaled 50,568,701 gross tons, the 
highest since 1929, 3 percent above the 1925—29 average, and an in- 
crease of 6 percent over 1936. Of the 1937 total, 91.5 percent was 
made in the open hearth, 6.8 percent in bessemer converters, 1.7 
percent in electric furnaces, and only 934 tons in crucible furnaces. 
The bulk (45,772,510 tons) of the total open-hearth output in 1937 
was made in basic furnaces. 

Of the total output of steel ingots and castings, 50,318,151 gross 
tons were ingots in 1937 compared with 47,512,809 tons in 1936. 

A large part of the steel production comes from the contiguous 
States, Pennsylvania and Ohio. In 1937 these two States produced 
about 53 percent of the total steel, 51 percent of the open-hearth steel, 
and 75 percent of the bessemer steel. 


18560—38——34 
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Open-hearth steel ingots and castings manufactured in the United States, 1933-87, by 
States, in gross tons 


State 1933 19341 ` 1935 1 1936 ! 1937 1 
New England Btateg -.------------------- 227, 445 209, 527 248, 778 301, 161 276, 021 
New York and New Jersey................ 907, 512 | 1,086,189 | 1,275,496 | 2,109,946 2, 789, 413 
Pennsylvania. ............................ 5,733,772 | 6,477,890 | 7,850,710 | 12,913,903 | 14, 561, 700 
ODi EE 5,285,122 | 5,649,785 | 7,702,018 | 9,789, 985 9, 067, 944 
Es ARA cece wees 2, 649,190 | 3,098,343 | 4,376,998 | 5, 963, 501 5, 947, 368 
¡is IAS 1,407,581 | 1,642,437 | 2,534,811 | 3,663,011 3, 913, 318 
Other States........-----.-..---.---------- 4,171,050 | 5,366,934 | 6,726,618 | 8,794, 621 9, 716, 539 


20, 381, 672 | 23, 531, 105 | 30, 715, 429 | 43,536, 128 | 46, 272, 303 


1 The figures for 1934-37 include only that portion of the steel for castings which was produced in foundries 
operated by companies producing steel ingots. 


Bessemer-steel ingots and castings manufactured in the United States, 1988-37, by 
States, in gross tons 


State 1933 1934 1 1935 ! 1936 ! 1937 1 
Ollas rca tout ads 1,219, 494 | 1,017,629 | 1,361,933 | 1,639,329 | 1,747,710 
Pennsylvania SEENEN 598, 672 570, 817 764,403 952, 971 830, 440 
ue NEE 9, ; ; 
Other States... 231, 142 274, 754 333, 250 ) 866, 157 871, 777 


—— a | ——  , — n | ——I | ———ArAY 


2,428,791 | 2,162,357 | 2,835,031 | 3,458,457 3, 449, 027 


1 The figures for 1934-37 include only that portion of the steel for castings which was produced in foundries 
operated by companies producing steel ingots. 


Steel electrically manufactured in the United States, 1933-37, in gross tons 


Year Ingots | Castings Total Y ear Ingots | Castings | Total 
1933. ..............| 299,808 | 121,395 421, 203 || 19361______________ 704, 213 68, 242 772, 455 
I934 t... olco 349, 095 12, 201 361, 296 19371__________. 814, 310 31, 227 845, 537 
A u. 521, 818 19, 674 541, 492 


1 The figures for 1934-37 include only that portion of the steel for castings which was produced in foundries 
operated by companies producing steel ingots. 


The steel-production figure for 1937 includes 3,032,626 gross tons 
of alloy-steel ingots and castings, which represent 6 percent of the 
total. The figure includes steels in which the minimum of the range 
specified in any of the elements named exceeds the following percent- 
ages: Nickel 0.40 percent; chromium 0.30 percent; copper 0.50 per- 
cent; manganese 1.65 percent; silicon 0.50 percent; molybdenum 
0.10 percent; vanadium, tungsten, cobalt, titanium, and zirconium, 
any percent. Output of alloy steels in 1937 increased 5 percent over 
1936, whereas that of total steel increased 6 percent. Of the total 
alloy-steel output in 1937, 75 percent came from basic open hearths, 
5 percent from acid open hearths, 20 percent from electric furnaces, 
and 241 tons from crucible furnaces. 


Production of alloy-steel ingots and castings, 1934-37, by processes, in gross tons 


[Includes only that portion of the steel for castings produced in foundries operated by companies manufac- 


turing steel ingots] 
Process 1934 1935 1936 1937 
Open hearth, basic. `. 1,278,343 | 1,633,541 | 2,239,885 2, 285, 000 
Open hearth, acid-------------------------------------- 34, 540 73, 400 115, 766 146, 835 
TEEN DO ii EE A AA 
Ié a el EE EEN 103 154 209 241 
ElectriG S ici 200, 236 412, 563 527, 762 600, 550 


1,612, 275 | 2,119,658 | 2,883,022 3, 032, 626 
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From the foregoing tables it will be seen that the bulk (71 percent 
in 1937) of the steel made in the electric furnace is alloy steel. Typi- 
cally, steels with higher alloy content are made in the electric furnace, 
and steels with lower alloy content are made by the open-hearth and 
bessemer processes. 

Foreign trade.—Exports of iron and steel products (excluding scrap) 
in 1937 increased 185 percent in volume and 153 percent in value 
over 1936, were greater than in any other year since 1920, and were 
the sixth highest i in the history of the trade. Owing to war conditions 
and greatly expanded armament activities, foreign producers were 
unable to meet demands in their own countries despite many record 
outputs, and buyers turned to the United States for supplies. Short- 
age of necessary raw materials, inadequate smelting capacity, and 
insufficient finishing and fabricating facilities to meet sharply ex- 
panded demands in other nations caused exceptional increases in 
American exports of a wide range of semimanufactured and manu- 
factured products. Exports of iron ore, pig iron, and ferro-alloys 
are covered in other items of this report. Exports of iron and steel 
scrap attracted attention during the year and reached the unprece- 
dented total (including tin-plate scrap) of 4,092,590 tons, of which 
Japan and the United Kingdom took 67 percent. The next largest 
item (excluding pig iron) was tin plate and terneplate, which likewise 
reached a record figure of 360,683 tons in 1937. Exports of steel 
ingots, blooms, billets, etc., increased 1,483 percent in 1937 over 1936. 

While exports of American iron and steel products in 1937 reached 
most of the world markets, Japan was the outstanding market. Euro- 
pean consumers, particularly those in the United Kingdom, took 
much larger tonnages than in 1936. 


Iron and steel exported from the United States, 1936—37 


1936 1937 
Article 
Gross tons Value Gross tons Value 
Semimanufactures: 
Steel ingots, blooms, billets, slabs, and sheet bars. ` ` 21, 400 $607, 331 338, 722 | $13, 391, 372 
Iron and steel bars and rods: 
ere AAA oe toe 1, 010 93, 677 2, 220 191, 885 
Concrete reinforcement bars 3, 502 160, 880 17, 899 1, 072, 617 
Other steel DarS. 0 52,063 | 3, 213, 675 132, 746 | 10, 088, 002 
WIFO TOUS eebe 34,872 | 1,328, 486 60, 008 3, 262, 955 
Iron and steel plates, sheets, skelp, and strips: 
Boiler plates............... ocio. 3, 506 208, 519 10, 450 717, 441 
Other plates, not fabricated__ 92,348 | 4,252, 921 376,369 | 20,789, 171 
Skelp iron or steel o ooo 70, 202 2, 278, 876 76, 478 3, 506, 898 
Iron and steel sheets, galvanized________..____. 63,205 | 4, 688, 986 81, 019 7, 470, 012 
Steel sheets, black, ungalvanized A EE 140, 158 10, 002, 781 286, 510 | 24,013, 717 
Iron sheets, black lll c cc cc ilL 6, 964 455, 388 10, 787 935, 046 
Strip band, and scroll iron or steel: 
Coldrolled 2 2c clc c ccc cll 22, 664 | 1,924,411 36, 323 3, 850, 052 
Se EEN 39,246 | 2,072,973 74, 911 4, 129, 168 
Tin plate, terneplate, and taggers’ tin________-_- 238,880 | 23, 752, 978 360, 683 | 39, 939, 922 


Manufactures—steel-mill products: 
Structural iron and steel: 
Water, oil, gas, and other storage tanks com- 


plete and knocked-down material............ 21,574 | 1,733,414 44, 578 3, 550, 576 
Structural shapes: 
Not fabricated.-- ooo... 62,077 | 2, 583, 736 135, 706 6, 984, 169 
Rabriented. oue o beet i A 20,914 | 1,723, 746 39, 129 3, 911, 864 
Plates fabricated, punched, or shaped... ........ 3, 419 204, 636 25, 221 1, 507, 473 
Métal MACY unan sonoros accio dm 936 161, 384 1,751 287, 430 
Frames, sashes, and sheet piling................ 3, 701 274, 657 9, 193 748, 710 
Railway track material: 
Rails for railways.....-.-...-------.-----.-___- 73,455 | 2,085, 126 148, 182 5, 166, 782 
Rail joints, splice bars, fishplates, and tieplates. . 7, 987 426, 228 14, 582 964, 583 
Switches, frogs, and crossings................... 1, 738 294, 917 2, 555 466, 596 
Railroad spikes 2. LL. LLL... 2, 383 134, 293 3, 073 218, 842 


Railroad bolts, nuts, washers, and nut locks... 795 90, 738 1, 112 184, 472 
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Iron and steel exported from the United States, 1956—37— Continued 


1936 1937 
Article 
Gross tons Value Gross tons Value 
Manufactures—steel-mill products—Continued. 
Tubular products: 
Boiler tubes...................... ll lll... l.l. 7,987 | $1,337, 567 17,458 | $2, 784, 812 
Casing and oil-line pipe. ....................... 28, 410 2, 759, 957 83, 481 8, 302, 479 
Seamless black pipe, other than casing and oil- 
tte 3, 924 586, 184 12, 482 1, 507, 134 
Welded black pipe.........................-... 13,839 | 1,191,895 25, 873 2, 517, 072 
Welded galvanized pipe........................ 11, 396 988, 761 20, 558 2, 020, 902 
Malleable-iron screwed pipe fittings............. 3,657 | 1,028,873 5, 385 1, 596, 924 
Cast-iron screwed pipe fittings. ................ 2, 080 551, 749 2, 964 752, 531 
Cast-iron pressure pipe and fittings............. 11, 930 700, 953 20, 611 1, 002, 658 
Cast-iron soil pipe and fittings. ................ 5, 942 361, 170 7, 601 498, 395 
Riveted-steel or iron pipe and fittings. ......... 1, 122 150, 341 980 137, 421 
Wire and manufactures: 
Barbéd..-.. 2221 II A 2 34,042 | 1,900, 964 33, 834 2, 592, 812 
Galvanized wire LL l.l. 22, 146 | 1,305, 064 22, 958 1, 974, 567 
Iron or steel wire, uncoated- ................... 25,209 | 1,601, 430 33, 141 , 837, 389 
Wire rope, and strand 3, 256 831, 718 7, 824 1, 841, 341 
Woven-wire fencing and screen cloth........... 3, 732 667, 799 4, 749 924, 247 
AILOLDOT o ueterum la sho uuu 22 5,361 | 1,231,373 9, 082 2, 060, 860 
Nails and bolts (except railroad): 
WV IPO EE 7,799 472, 785 17, 408 1, 312, 961 
Horseshoe nails____... decias 737 165, 669 975 208, 805 
All other nails, including tacks and staples_____ 2, 555 311, 250 3, 508 450, 984 
Bolts, nuts, rivets, and washers (except rail- 
foad A A A 6,764 | 1,609, 632 11, 166 2, 749, 617 
Castings and forgings: 
o EE 120 15, 642 179 20, 802 
Iron and steel, including car wheels and axles- - 22,513 | 2,529, 908 51, 371 5, 759, 688 
Advanced manufactures: 
House heating boilers and radiators. ....------------ļ|------------ 201,206 8 EE 428, 957 
Oil burners and parts. ooo ln 1, 208, 679 |............ 1, 305, 648 
Tools: 
KEE, Ic 593, 793 |.........-.- 868, 300 
Shovels and epades 2. cocco coloco 225, 856 |...........- 276, 232 
Hammers and bhatchets 22. 2 c2 c ccc ]-- 2-22. -2.l-- 254, 300 |...........- 372, 383 
Saws, wood and metal ceuttng L|. LL... 1, 401, 628 |...........- 1, 609, 366 
AV other A de dE 8, 469, 450 |...........- 12, 078, 554 


Although imports for consumption of pig iron, ferrous scrap, and 
ferro-alloys were lower in 1937 than in 1936, imports of other semi- 
manufactured and manufactured iron and steel products were slightly 


higher. 
than that of the export trade. 


The volume of the import trade, however, was much lower 
Structural shapes, bars, and pipe were 


the largest items imported in 1937. Imports came principally from 


European countries, British India, and Canada. 


Imports of scrap in 


1937 were 74 percent below 1936, and of the 1937 total, 94 percent 


came from Canada. 
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Iron and steel imported for consumption in the United States, 1936-37, by commodities 


Commodity 


Semimanufactures: 
Steel bars: 
Concrete reinforcement........... .. .. . . . 
Solid or hollow, n.e.s.-.... .. 0 
Hollow and hollow drill steel................... 


BOP WOR AA cce Ln RS 

M UN nail rods, and flat rods up to 6 inches in 
WIG d ore nee A M cde ee 

Boiler or other plate iron or steel, except crucibles 
and saw-plate steel ooo. 


Sheets or plates of iron or steel ll 


Steel ingots, blooms, and slabs..................... 
Billets, solid or hollow............................- 
Die blocks or blanks; shafting, ete.................. 
Circular saw olates 2. 2..Ll.ll. 
Sheets of iron or steel, common or black and boiler 
or other plate iron or steel. ....................... 
Sheets and plates and steel, n. s. p. f............... 
Tin plate, terneplate, and taggers’ t1n............... 
Manufactures: 
Structural iron and steel... 000000000... 
Rails for rallWayS:.ecoocinis omiso darias a 
Rail braces, bars, fishplates or splice bars and tie 
¡AAA A REIS 
Pipes and tubes: 
Cast-iron pipe and fittings. .................... 
Other pipes and tubes.......................... 
Wire: 


Round iron and steel... 
Balli 2 asua wass caco dis 

Telegraph, telephone, etc., except copper, 
covered with cotton jute, ete...--....---.--... 

Flat and steel strips not thicker than 4-inch 
and not over 16 inches wide.................. 
Rope and strand... ............. LL Lll lll... 
Galvanized fencing wire and wire fencing...... 
Hoop or band iron or steel for baling............... 
Hoop, band, strips, or scroll iron or steel, n.s. p.f... 
ENEE 
Castings and forgings, n.e.s.......................- 


1935 


Gross tons 


Value 


$102, 738 
1, 740, 976 
259, 474 
2, 954 

80, 358 


1, 259, 279 


728, 853 
143. 925 
62, 048 


1, 842, 932 
161, 832 


14, 908 
74, 573 


, 929, 


864, 577 
720, 783 
22, 766 


8, 636 


1, 642, 038 
88, 891 


1937 


Gross tons 


3, 698 
42, 486 


16, 666 
4, 612 
254 


34 


4, 033 
3, 548 
3, 250 
1, 611 
25, 618 
15, 032 
4, 586 


Value 


— — a | — FÑ | s ' ——  _— _—_-HJ t 


$114, 082 
2, 079, 496 
357, 491 


33 
141, 661 
1, 361, 466 


2, 597, 657 
219, 109 


20, 505 


209, 886 
3, 955, 212 


867, 809 
839, 725 
13, 342 


10, 384 


2, 136, 754 
549, 393 
161, 834 

76, 727 
896, 377 

1, 086, 633 

591, 721 
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World sources of manganese ores felt the pressure of increased 
demand during 1937. An unprecedented world output of pig iron 
and steel helped the manganese industry to establish a new record 
figure. Although the planned output in the Union of Soviet Socialist 
Republies, the principal source of manganese, was lower in 1937 than 
in 1936, Russian exports were higher and activities in other countries 
more than made up for a possible lower actual production in the 
Union of Soviet Socialist Republies. In Cuba, for instance, output 
increased 171 percent as a result of technologic improvements and 
higher prices. Supplies were tight and demand was good not only 
for high-grade ores but for manganiferous ores as well. Inconsequence 
prices rose sharply during the year and in some cases quotations for 
domestic delivery doubled. "The full effect of the higher prices, how- 
ever, did not revert to world producers as a good share of the increase 
was absorbed by greatly increased ocean freight rates. Pressure on 
world sources was relieved somewhat during the last quarter by the 
recession in the American iron and steel industry, and prices at the 
end of the year, though still high, were somewhat lower. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Salient statistics of the manganese industry in the United States, 1925-29 (average) 
and 1938-87, in long tons 


1925-29 | 1933 | 1934 | 1935 | 1936 | 1937 


(average) 
Manganese ore: 
Total shipments containing 35 percent or 
inore M I-s cee wee Saas eth eee sesso 59,312 | 19,146 | 26,514 | 26,428 | 32,119 | 40, 241 
Shipments of metallurgical ore............... 1 41, 892 9,527 | 14,978 | 16,679 | 18,557 | 26,419 
Shipments of battery ore....................- 17, 420 7, 904 8, 889 7,264 7,747 6, 447 
Imports for consumption. ..................- 600, 000 | 288, 187 341, 338 | 383, 500 | 813,362 | 911, 022 


Stocks in bonded warehouses at end of year..| 304, 000 | 490, 819 430, 714 418, 302 | 366, 381 | 681, 290 
Indicated consumption (35 percent or more 


VEG AA A IPS RR SS 659, 000 | 308, 971 | 369, 563 | 413, 286 |?848,491 | 954, 506 
Ferro-alloys: 
Production of ferromanganese................ 306, 360 | 136, 267 | 139, 171 | 214, 200 | 316, 000 | 376, 443 
Imports of ferromanganese 3 4. ............... $50,590 | 31,759 | 18,702 | 21,830 | 30,593 | 23,888 
Production of spiegeleisen. .................- 95,463 | 26,683 (8) 60,018 | 95,137 ($) 
Imports of spiegeleisen 3. .................... 7,298 | 26,277 | 21,184 | 32,384 | 52,011 | 16,841 
Exports of spiegeleisen and Íerromanganese..| 3,769 47 222 131 466 1, 725 
Stocks of ferromanganese in bonded ware- 
HOUSES opina ratas dico 457, 765 6, 424 7, 124 5, 796 9,902 | 11,788 
1 Includes small quantity of miscellaneous ore. * Manganese content. 
? Revised figure. 5 Includes small quantity of other manganese alloys. 


3 Imports for consumption. 6 Bureau of Mines not at liberty to publish figures. 


Domestic production was stimulated in 1937 by good demand and 
higher prices but there were no outstanding developments during the 
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FIGURE 1.—Imports and domestic production of manganese ore, 1900-1937. Statistics on imports shown in 
the graph represent ‘‘general imports" for the period 1900-1933; beginning with 1934 data classified as “gen- 
eral imports” were not available and the figures plotted for 1934, 1935, 1936, and 1937 represent imports 
for consumption adjusted for changes in stocks in bonded warehouses and are closely comparable with 
the record for earlier years. 


year and the bulk of the domestic requirements were supplied by im- 
ports which reached a new record. 

The trend in imports and domestic production of manganese ore 
from 1900 to 1937 is shown graphically 1n figure 1. 
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Strategic reserve.—1In connection with its purchases of certain stra- 
tegic commodities, the Navy Department issued specifications and 
called for bids on manganese ore, with alternate bids on low-grade 
ferromanganese, on October 29. All were rejected, however, because 
the material specified was not considered satisfactory, and the specifi- 
cations were reconsidered. Later, in 1938, bids were called for on 
standard-grade ferromanganese, and bids were let to domestic pro- 
ducers with the stipulation that the alloy be made from domestic ores. 


DOMESTIC PRODUCTION 


The domestic production (shipments from domestic mines) of man- 
ganese ore increased 25 percent in 1937 over 1936. Of the manganese 
ore shipped to metallurgical plants in 1937, 16,901 long tons contained 
(natural) 48 percent or more Mn. 


Manganiferous raw materials shipped in the United States, 1953—37, in long tons 


Metallurgical ore (ferrous metallurgy only) 


Miscel- 

Year Manganese | Ferruginous | Manganifer- | Manganifer- BRE Ee 

ore (35 per- manganese ous iron ore era e nese ES 

cent or more | ore (10 to 35 | (5 to 10 per- sesidüdm 
Mn) percent Mn)| cent Mn) 

jin T — oz: su 2 Sos 9, 527 12, 779 178, 852 |... . . 2x 7, 904 1,715 
TOA AAA c ce 14, 978 23, 231 198, 591 65, 236 8, 889 2, 647 
br A ae iE 16, 679 93, 291 430, 893 113, 997 7, 264 2, 485 
E AA A et e 18, 557 98, 962 841, 557 124, 288 7, 147 5,815 
BOB ESCENAS 26, 419 151, 955 1, 189, 017 115, 998 6, 447 7,375 


Shipments of the various grades during the last 5 years are given, 
by States, in the following tables.? 


Metallurgical manganese ore shipped from mines in the United States, 1938-87, by 
States, 1n long tons 


State 1933 | 1934 | 1935 | 1936 | 1937 State 1933 | 1934 | 1935 | 1936 | 1937 
Alabama......... 806|...... 59| 377 So ANA A A A A 38 
Arkansas........- 1, 890| 5, 842| 3, 809| 4,557| 3,931 || Utah. ............]......|.-....|----.- 1, 635 32 
California.. ......|.....- 158|  306|......|...... Virginia. ......... 4,184| 1,040| 1,972| 196| 952 
Georgia.. ........ 1,565, 6,281| 6,960| 3. 8221, 689 || West Virginia.... | SERERE E 138| 1,800 
Montana........- 987| 1,657| 2,155| 5, 154/16, 854 —— ———— | | —_— | ————, 
New Mexico. 22. [accesoo oou 878 9, 527/14, 978/16, 679/18, 557/26, 419 
Tennessee. .......|......|.--..- 1, 418| 2,679| 1,214 


Ferruginous manganese ore shipped from mines in the United States, 1933-87, by 
States, in long tons 


State 1933 | 1934 | 1935 | 1936 | 1937 State 1933 | 1934 | 1935 | 1936 | 1937 
Alabama. --.....- 2, 810| 1,404| 047| 540! 279 || Nevada..........|...--.].--.-. |-----.]------ 533 
Arkansas........- 1,060| 1,374) 145| 3,285| 7,509 || New Mexico. ....j......|....--.|------ 170/18, 581 
Colorado......... FECE. POS 2, 625/10, 568111, 577 || Tennessee. .......|......|.-..-.|------ 104| 902 
Georgia.......... 8, 505| 9, 166| 3, 735| 2, 717| 4,045 || Utah.............]...--- HER 190| 2, 074| 3, 430 
Michigan. ........|......|-.---- 555| 9, 627|...... Virginia. ......... 404 401 645] 874] 1,170 
Minnesota.......|......|.-.---- 77, 931|47, 796/84, 263 — PI) m, | | 
Montana. .......- dcos 11, 247| 6, 818/20, 307/19, 660 12, 779123, 231|93, 291/98, 962/151,955 


2 In addition, battery-grade ores were produced in Montana; manganiferous zinc residuum was produced 
from New Jersey zinc ores; and miscellaneous manganese ores came from Alabama, Montana, Tennessee, 
Virginia, and West Virginia. 
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Manganiferous tron ore shipped from mines in the United States, 1983-87, by States, 
in long tons 


‘ State 1933 1934 1935 1936 1937 
AJADAING Eech O30 PAN eae etic cele eck te usa ss 149 
iO IA IE APN ok se OO? A PP 
CE eeh JI A 427 5, 492 
Micehigan Sacados 6, 445 505 4,847 AAA 9, 739 
Minnesota_...... .. 171, 722 197, 622 419, 373 840, 725 1, 173, 637 
A A A A 343 6, 617 405 |...........- 


pa —onm———————— M ————————————————— 


178, 852 198, 591 430, 893 841, 557 1, 189, 017 
Further details for 1937, by States, are given in the following table. 


Manganese and manganiferous ores EE by mines in the United States in 1937, 
y States 


Ore containing 35 per- | Ore containing 10 to 35 Ore containing 5 to 10 


cent or more Mn percent Mn percent Mn 
Ship- | Long Ship- | Long Ship- | Long 
pers | tons | Value | pers | tons | Value | pers | tons | Value 

Metallurgical: 
Alabama................- 1] 31 $402 3 279| $2, 549 2 149 $335 
Arkansas..............-- 3| 3,931 (1) 2| 7,509 709. A lassen celu us 
ANA A PA A 3| 11,577| 59,385|. LL... )........- 
Georgia. .--.------------- 4 689| 11,423 16} 4,045) 19, 668 11 5, 492 8, 791 
Michigan...............- uy MANET AA cece AA A 2 9,739| 32,442 
Minnesota...............].--.... |. -. |]--------- 2| 84,263) (2) 3}1, 173, 63713, 037, 351 
ontana.............-.- 1 1| 16,854 (3) 2| 19,660| 114,692]... | 2... L| 22 ---- 
Te 2 S. eee tet eee ee dees 1 533 3,1041. A keen a 
New Mexico............- 2 878 (2) 2 18581 (3) EE o eee 
'Tennessee..............- 13| 1,214| 18,950 3 902} 3 6,475|.......|].........|].-.---.-- 
JS 3. IS UU A A E A A A 
DIA. EES 1 32 297 3| 3,436 25,771|.......]......... |]. ----..-- 
Virginia. ...............- 13 952| 15,220 5| 1,170 M rion) E A RDUM 
West Virginia............ JL 1/8000. 30/401], oca lalo ias 
Undistributed............].....-..|-----.- 538, ROT... "ny yit MERE A etes 
Total metallurgical. . .. 20| 26,419| 621, 782 42| 151, 955| 778, 849 1811, 189, 017/3, 078, 919 
Battery: Montana........... rF 2) SG; ue 278, LH] o AA AA 12 u A 

Miscellaneous: 
Alabama...............-- 11 258 EE PE A AA A acute nux 
Montana................ 13 3,443 50,014| A A: A iesu nto AS 
'Tennessee..............- 13| 2,361 50 1051.2 MA AE AO PA MIA 
Virginia. ................ 161 S e ~ e coal iow hene |. SS. AO 
Total miscellaneous.... 13). 7,701 161, 9001 5. s A A A A cS 


oes | w | —— | E — | — M a€— wa A 
msn ——————————— d p——— —— ss | a 


30| 40, 241|1, 062, 399 42| 151, 955| 778, 849 18|1, 189, 01713, 078, 919 


1 1 producer in Alabama, 1 in Montana, 1 in Tennessee, and 1 in Virginia shipped both metallurgical and 
miscellaneous ore, and 1 in Montana shipped both battery and miscellaneous ore. 

2 Included under '*Undistributed."' 

3 Mills through which all ore was shipped; producers not counted. 


Alabama.—All shipments of manganese ore from Alabama in 1937 
were made by J. B. Bynum, who operates the Walnut Grove mine at 
Walnut Grove, Etowah County. The ore shipped to metallurgical 
plants (1 carload) averaged (natural) 36.46 percent Mn, while that 
shipped for miscellaneous uses ran (dried) 78.84 percent MnO.. 
Shipments of ferruginous ore came from Cherokee and$Etowah Coun- 
ties and contained (natural) 28.67 percent Mn, while shipments of 
manganiferous iron ore were from Calhoun and Cherokee Counties 
and contained (natural) 8.05 percent Mn. 
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Arizona.—While no production was recorded in 1937, exploration 
work in the area near Artillery Peak, Mohave County, was continued 
during the year. 

Arkansas.—Aside from 1 small carload from near Glenwood in 
Pike County which averaged (natural) 53.43 percent Mn, two shippers 
in the Batesville-Cushman district in Independence County supplied 
the Arkansas total in 1937, amounting to 3,931 long tons containing 
(natural) 44.44 percent Mn. In addition, 7 ,509 tons of ferruginous 
manganese ore containing (natural) 21. 97 percent Mn were shipped 
from the same district. The unweathered manganese deposits of the 
Batesville district have been discussed by Miser and Hewett.? 

Colorado.—No manganese ore was shipped from Colorado in 1937, 
but 11,577 long tons of ferruginous ore were shipped from three 
counties. The Pandora Mines Co., from its operations near Leadville 
in Lake County, shipped 11,326 tons of ore containing (natural) 18 
percent Mn and 23 percent iron. The Pershing mine near Kerber 
Creek in Saguache County shipped 218 tons containing (natural) 
29.9 percent Mn and 9 percent iron. One carload of ore containing 
(natural) 30.54 percent Mn and 18.95 percent iron was shipped from 
the King-United mine in San Juan County. 

Georgia.—All manganese ore shipped in 1937 came from the Carters- 
ville district in Bartow County; the ore averaged (natural) 39.77 
percent Mn. A large part of the shipments (585 tons) came from 
operations of the White Manganese Corporation, White, Ga. "The 
Cartersville district likewise supplied the bulk (3,829 tons) of the 
Georgia shipments of ferruginous manganese ore, but shipments of 
this grade included several cars from the Gibson mine in Floyd 
County and 1 carload from Washington County. Shipments of 
ferruginous ore in 1937 averaged (natural) 19.33 percent Mn. 
shipments of manganiferous iron ore in 1937 came from Bartow 
County and averaged (natural) 7.05 percent Mn. Shipments of 
untreated iron ore which contained up to 5 percent Mn were con- 
tinued during 1937 and are included in the production of iron ore for 
Georgia. This ore is mined cheaply from small open-cuts and shipped 
by rail to Birmingham. 

Michigan.—Two properties in Iron County, the Rogers mine and 
the Eureka mine, supplied the manganiferous iron ore shipped from 
Michigan in 1937. The ore averaged (natural) 8.23 percent Mn 
and 42.91 percent iron. 

Minnesota.—All shipments of manganese-bearing ores came from 
the Cuyuna range in Crow Wing County. The bulk of the shipments 
of ferruginous manganese ore came from the Merritt mine near 
Trommald and contained (natural) 17.30 percent Mn and 31.33 
percent iron. Four properties, the Alstead-Hillcrest mine, the 
Louise mine, the Sagamore mine, and the Mahnomen mine, supplied 
the shipments of manganiferous iron ore from Minnesota in 1937. The 
ore averaged (natural) 7.62 percent Mn and about 36 percent iron. 

Montana.—Shipments of manganese ore in 1937 increased 603 
percent over 1936. Sixty-three percent of the total was sintered 
rhodochrosite from the Emma mine at Butte, which averaged (dried) 
58.63 percent Mn, while 24 percent was battery-grade concentrates 


3 Miser, H. D., and Hewett, D. F., The Unweathered Manganese Deposits of the Batesville District, 
Arkansas (Abs.): Econ. Geol., vol. 32, no. 8, December 1937, p. 1069. 
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from the Philipsburg district which averaged (natural) 72 percent 

nO». Ores for miscellaneous purposes were shipped from both 
districts. Shipments of ferruginous manganese ore consisted of 
5,324 tons of rhodochrosite from the Emma mine containing (natural) 
33.80 percent Mn and 14,336 tons of tailings containing (natural) 
15.7 percent Mn from the Trout mill in the Philipsburg district. 

The mill at the Moorlight property in the Philipsburg district 
burned on May 14, and the company purchased the nearby mill of the 
Trout Mining Division of the American Machine & Metals Co., 
which will construct a new and modern plant near the Trout mine. 
Meanwhile the Trout mill was working on ores from both Moorlight 
and Trout operations. 

Nevada.—In 1937, 533 long tons of ferruginous manganese ore 
containing (natural) 33.4 percent Mn and 2.2 percent iron were 
shipped from the Black Diabalo mine 20 miles south of Golconda in 
Humboldt Count 

New Mexico. CHE of manganese ore in 1937 came from Luna 
County and contained (natural) 43.39 percent Mn. The Manganese 
Valley mine supplied the bulk of the total. Shipments of ferruginous 
manganese ore comprised 17,861 tons containing (natural) 12.00 
percent Mn and 40 percent iron from the Boston Hill mine near Silver 
City in Grant County and 720 tons containing (natural) 30.46 percent 
Mn and 8.9 percent iron from the Starkey mine in Sierra County. 

Tennessee —Several operations in Bradley, Johnson, Loudon, 
Monroe, and Unicoi Counties supplied the Tennessee total. The 
metallurgical ore averaged (natural) 39.79 percent Mn, while the 
miscellaneous ore contained 43.41 percent Mn. The largest producer 
was the Embree Iron Co. in Unicoi County near Embreeville. Ship- 
ments of ferruginous manganese ore, which averaged (natural) 22.73 
percent Mn, were made from Johnson and Unicoi Counties. 

Concentration tests of manganese ores from eastern Tennessee have 
been described in a publication of the "Tennessee Valley Authority.* 

Texas.—One carload of ore averaging (natural) 39.23 percent Mn 
was shipped from the Chispa mine in Jeff Davis County. 

Utah.—The bulk of the ore shipped in 1937 was ferruginous man- 
ganese ore averaging 28.35 percent Mn, but 1 carload was shipped 
from Juab County which contained (natural) 35.5 percent Mn. The 
ferruginous manganese ore comes from Juab and Tooele Counties. 

Virginia.—Shipments of manganese ore in 1937 increased 66 per- 
cent over 1936 and comprised 1,313 long tons of miscellaneous ore 
containing (natural) 41.13 percent Mn and 952 tons of ore containing 
(natural) 40.44 percent Mn shipped to metallurgical consumers. 
The manganese ore originated in Augusta, Bland, Campbell, Page, 
Shenandoah, and Smyth Counties. Shipments of ferruginous man- 
ganese ore in 1937 came from Alleghany, Bland, Giles, Pulaski, and 
Smyth Counties and averaged (natural) 27.78 percent “Mn. 

West Virginia.—The entire output in 1937 came from the Monroe 
Manganese Corporation Sweet Springs mine near Sweet Springs in 
Monroe County. Shipments averaged (natural) 44 percent Mn. 

Puerto Rico.—The entire output of Puerto Rico comes from the 
mine of the Atlantic Ore Co. about 3 miles from Juana Diaz and is 
shipped to the United States. Shipments in 1937 were 2,343 long 
tons containing 50 percent Mn. 


4 Rankin, H. S., Davis, F. A. W., McMurray, Lyun L., and Johnson, Martin, Concentration Tests on 
East Tennessee Manganese Ores: Geol. Bul. 7, pt.2, Tennessee Valley Authority, January 1938, pp. 14-30. 
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IMPORTS OF MANGANESE ORE 


Imports of manganese ore established a new peak in 1937 with an 
increase of 12 percent over 1936. "The Union of Soviet Socialist Re- 
publies supplied 42 percent of the total. Most of the imports in 1937 
contained more than 35 percent Mn, but 62,511 long toris containing 
18,281 tons of manganese (29 percent Mn) are not included in the 
total. Virtually all this grade ore originated in Egypt and the Union 
of South Africa. 


Manganese ore imported into the United States, 1985-37, by countries 


Manganese ore (long Mn content (long 


tons) tons) Value 
Country 
1935 1936 1937 1935 1936 1937 1935 1936 1937 
Brazil cocos aaa 29, 527| 110,018| 77,988| 13,484| 52,265) 35,505| $205, 571| $872,371| $597, 413 
Canada...............-- 917 2, 435 196 471 1, 159 104 29, 302 32, 380 4,678 
Chili suc Zo sn cee 3,442! 3,828 398| 1,702 1,848 191| 28,367| 36,259 4, 803 
CUDaA sentia 43,955| 37,876| 122, 937| 22,220| 17,461| 56,385| 700,493] 521,370) 2, 185, 800 
¡e ---------- 3 59 95 1 29 48 621| 11,975 , 703 
Germany.............-- 158 113 64 82 55 3l 14, 650 29, 870 17, 272 
Gold Coast. ............ 95, 134| 241, 593| 254, 548| 48, 916) 125,893| 130, 14811, 285, 48313, 166, 498| 2, 942, 430 
India, British........... 56, 594| 126,913| 70,380| 28,890| 65, 699 36, 523| 604, 983|1, 307, 436 679, 232 
Netherland India....... 20 552 1, 126 16 279 631 1, 189 14, 082 28, 607 
Philippine Islands...... SOO PEE EE PAO) A ee ee E] A ARA 
Union of South Africa ..|......-. 90 209|.......- 50 118]... 1, 347 3, 125 
U.S. S. R............-- 153, 200} 289, 867| 383, 951| 73,213] 141, 070| 186, 737,1, 327, 876|2, 716, 401| 3, 959, 955 
Other countries. ........ 41 9 30 23 4 14 3, 834 1, 810 9, 584 


EES: | _  _ __ H aera | EEE | a | eee | __ Q____Qz»>_-_ € >= | É 


383, 500| 813, 362| 911, 922| 189, 258} 405, 812) 446, 43514, 208, 769/8, 711, 799/10, 451, 602 


STOCKS 


Reversing the trend of recent years stocks of manganese ore in 
bonded warehouses increased during 1937; at the end of the year the 
warehouse balance amounted to 681,290 long tons of ore containing 
340,475 tons of manganese. 


PRICES 


Prices of manganese ore according to grade and origin, as quoted 
by the various trade journals, are for imported ore and (except for 
battery ore) are on a unit basis. The unit is 1 percent of 1 long ton 
(22.4 pounds of contained manganese). Prices of battery-grade ore 
are quoted on a per-ton basis, with a minimum requirement of man- 
ganese dioxide. 

The prices in the following table are quoted from the Engineering 
and Mining Journal. 


Domestic prices of metallurgical manganese ore in 1987, in cents per long-ton unit 
[C. i. f North Atlantic ports, cargo lots, exclusive of duty] 


Begin- Begin- 
ning of di ning of pog 
year y year 
Brazilian, 46-48 percent Mn..... $0. 25 $0.46 || South African: 
Chilean, 47 percent Mn......... . 26 . 46 50-52 percent Mn.......... $0. 30 $0. 45 
Indian, 50-52 percent Mn....... 30 . 45 44-48 percent Mn.......... . 25 . 40 


Caucasian, 52-55 percent Mn... . 90 . 45 
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According to the Engineering and Mining Journal the prices for 
chemical (battery) ores per long ton in carload lots during 1937 were 
as follows: Domestic chemical ores containing 70 to 72 percent 
manganese dioxide increased $5 in August and were quoted at $45 to 
$50 for the rest of the year, while imported ores containing 80 to 85 
percent manganese dioxide were quoted at $45 to $60. 


CONSUMPTION OF MANGANIFEROUS RAW MATERIALS 


The following table shows the indicated consumption of manganif- 
erous raw materials in the United States in 1937. The table does not 
consider differences in consumers’ stocks at the beginning and end of 
the year. As such stocks are largely imported ore and the import 
figure used in the table is that for imports for consumption it is thought 
that the change in stocks would not be great because the manganese 
ore may be kept in bond until withdrawn for consumption. The 
duty is then paid, and the ore is reported as imports for consumption. 


Indicated consumption of manganiferous raw materials in the United States in 1937 


Ore containing 35 | Ore and residuum - 
percent or more | containing 10 to Te OLEI 5 to 
Mn 35 percent Mn pe n 


Mn Mn Mn 
Long tons} content [Long tons| content | Long tons | content 
(percent) ( t 


p percent) percent) 
Domestic shipments...................- 1 42, 584 49 | 207,953 16 | 1,189,017 7.6 
Imports for consumption................ 911, 922 49 62, 511 29 2 142, 476 7.6 
Total available for consumption-.| 954, 506 49 | 330, 464 19 | 1,331, 493 7.6 

1 Includes shipments from Puerto Rico. 2 Estimated. 


Besides the material shown in the foregoing table, 879,800 long tons 
of ore containing 2 to 5 percent Mn were used presumably in the 
manufacture of manganiferous pig iron in 1937 compared with 825,272 
tons in 1936. Figures for imports of this class of ore are not available. 


METALLURGICAL INDUSTRY 


Although manganese is used in both the ferrous and nonferrous 
metallurgical industries the bulk is consumed in the manufacture of 
iron and steel. Most of the ore entering this industry is used in the 
manufacture of ferromanganese and spiegeleisen, the forms in which 
manganese usually is added to steel. 
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Chief manganese alloys imported into and made from domestic and imported ores in 
the United States, 1936-37, 4n long tons 


1936 1937 
Manga- Manga- 
Alloy nese Alloy nase 
Ferromanganese: 
Pin DOUG A E 37, 953 30, 594 29, 559 23, 888 
Domestic production... 316,000 | 249, 933 376, 443 299, 425 
From domestic ore 1.____ occ 2, 506 1, 812 5, 484 4, 276 
From imported ore !_____-......-_..-_-.------------ 313, 404 | 248,121 370, 959 295, 149 
juo) I ---——VO———— 353,953 | 280,527 406, 002 323, 313 
Ratio (percent) of Mn in ferromanganese of domestic 
origin to total Mn in ferromanganese made and im- 
a AAN RECEN ON D MEET MOM ERCSRR MS 0-05 PA 1. 32 
Number of plants making ferromanganese.............. Bo sce rdi Pese 
Spiegeleisen: 
Imported... zL tumi EE 52,011 | ! 10,402 16, 841 1 3,368 
Domestic produetion....... AAA A 95, 137 19, 568 (2) (2) 
From domestic ore LL. 2. Lc c cc cc LL ll. 52, 379 10, 861 (2) (2) 
From imported ore !______......-_--..---_.-------- 42, 758 8, 707 (?) (2) 
OUR a u pascua kOe oe és lisa 147, 148 29, 970 (2) (2) 
Ratio (percent) of Mn in spiegeleisen of domestic origin 
to total Mn in spiegeleisen made and imported... ...|............ 20.24 MAA (2) 
Number of plants making spiegeleisen.................. A Jj A 
Total available supply of metallic manganese as alloys... ..|............ 310, 497 |...........- (3) 
Percent of available supply of manganese in— 
Ferromanganese and spiegeleisen imported. ............|............ 19220 [u cot ies (2) 
Ferromanganese made from imported ore............... |. -...-.-.... 79.91 |------------ (2) 
Spiegeleisen made from imported ore. .................. ].-......-..- 2:811. ovre (?) 
Ferromanganese made from domestic ore i. VORNE ENDS (2) 
Spiegeleisen made from domestic ore -----------------|------------ 3-90 AA (3) 
Ferromanganese and spiegeleisen made from domestic 
ORC EE AIEEE TE EN 4.08 |------------ (2) 
Spiegeleisen made and imported------------------------|------------ Eege (2) 
Total open-hearth and Bessemer steel 46, 994, 585 |.........- 49, 722, 230 |.........- 
1 Estimated. 2 Bureau of Mines not at liberty to publish figures. 


Ferromanganese.—The domestic output of ferromanganese in 1937, 
which increased 19 percent over 1936, was produced in the following 
plants. 

Bethlehem Steel Co., Johnstown, Pa. 

Carnegie-Illinois Steel Corporation, North Braddock and Etna, Pa. 

Colorado Fuel & Iron Corporation, Pueblo, Colo. 

Electro Metallurgical Co., Alloy, W. Va. 


E. J. Lavino & Co., Reusens, Va. 
Tennessee Coal, Iron & Railroad Co., Ensley, Ala. 


In addition to the above plants, shipments from stock were made by 
Jones & Laughlin Steel Corporation, Aliquippa, Pa., and by the 
Pittsburgh Metallurgical Co., Niagara Falls, N. Y. 

The larger part of the ferromanganese made in this country is 
made from foreign ores, as shown in the following table. 


Ferromanganese produced in the United States and metalliferous materials consumed 
in its manufacture, 1933-37 


Ferromanganese produced Materials consumed (long tons) eg 
used per 
Vär Mn contained Manganese ore Iron and Cinder, mos M 
manga- scale, and ganese 
Long tons nif pur- mad 
Long | Foreign | Domes FUB Ores chased (lon : 
Percent | ‘tons Ë tic scrap E 
tons) 
iro o DTP 136, 207 79.30 | 108,059 | 233,607 10, 695 10, 795 1, 655 1. 793 
1044. 2 monio col 139, 171 78. 67 109, 491 256, 980 853 13, 933 3, 304 1. 853 
1035... 22 cranii 214, 290 79.41 | 170,168 | 401,846 4, 286 9, 195 8, 921 1. 895 
1980. Lc rn esos 316, 000 79.09 | 249,933 | 595,114 5, 987 12, 407 2, 821 1. 902 


TEER T PR 376, 443 79. 54 | 299,425 | 698, 052 9, 444 17, 511 6, 017 1.879 
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The sources of the foreign ore used in the domestic production of 
ferromanganese are shown in the following table. 


Foreign manganese ore used in manufacture of ferromanganese in the United States, 
1933-37, in long tons 


Source of ore 1933 1934 1935 1936 1937 
Aras ataca sacacasa 30, 427 46, 096 69, 857 199, 143 150, 112 
CA MERECE seca ia 42, 805 55, 778 47, 663 86, 032 112, 238 
(hi EE ' 046 451 2, 941 832 186 
Coba n rre cae s 28, 275 16, 242 56, 411 32, 317 60, 012 

ndun c ee CO 22, 499 21, 460 76, 983 105, 289 62, 199 
AAA PA A E ee eege 
do BH R cs cee eee eg D ea 108, 555 116, 953 147, 471 171, 501 313, 305 
233, 607 256,980 | 401,846 595, 114 698, 052 


Shipments of ferromanganese in 1937 increased 12 percent over 
1936. The trend of shipments during the last 5 years has been as 
follows: 


Ferromanganese shipped from furnaces in the United States, 1933-37 


Year Long tons Value Year Long tons Value 
A AS run en 127,453 | $9,384,011 || 1936...................--- 322,353 | $24, 088, 298 
e (eoe soos She 147,947 | 12,345,697 || 1937. ...............-.---- 359,842 | 30, 696, 748 
lr EE 194, 627 | 16,374, 328 


Although there is a small export trade in ferromanganese, the quan- 
tity manufactured in the United States is supplemented by imports. 
Ferromanganese imported for consumption in 1937 included 718 long 
tons containing not over 1 percent carbon, 8,748 tons containing over 
1 but less than 4 percent carbon, and 20,098 tons containing not less 
than 4 percent carbon. . 


Ferromanganese imported into and exported from the United States, 1933-37 


Imports for consumption Exports ! 
Year Gross Mn con- Gross 
weight tent (long Value weight Value 
(long tons) tons) (long tons) 
Uso rc 39, 693 31,759 | $2, 548, 068 47 $3, 393 
Ëer A A A 23, 349 18,702 | 1,441, 360 222 12, 580 
Tra LE DLE 27, 240 21,830 | 1,731,411 131 10, 389 
ji sf; DONDE CETERI ECCE HE 37, 953 30,504 | 2,251,951 460 20, 540 


J S RS o S T 29, 559 23,888 | 2,163,616 1, 725 72, 502 
1 Includes spiegeleisen; not separately classified. 


Norway supplied 73 percent of the imports in 1937. The distribu- 
tion of imports by countries is shown in the following table. 
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Ferromanganese imported for consumption in the United States, 1936-37, by countries 


1936 1937 
Country > es T : 
n conten n conten 
(long tons) Value (long tons) Value 

Cañada ocupas iio a 1 $66 3, 385 $426, 759 
Czechoslovakia....................-............ 557 30, 609 944 57, 919 
Ps A A A eS 2, 151 204, 184 760 101, 901 
Germany A A eek ed 21 2:407 EE GE 
1 A E 126 16, 222 43 5, 706 
Rer cou A E ai 257 31,155 722 84, 698 
Netherlands. ..._..--.---.--------------------- 4, 347 261, 748 282 17, 033 
Norway Z s pais I A dc 20, 655 1, 569, 844 17, 468 1, 447, 177 
Poland and Danzig. ........................... 1, 997 108, 346 156 9, 897 
SWOd8N sicario 4 TEN PRA A LE ie 
United Kingdom. 478 26, 637 128 12, 526 

30, 594 2, 251, 951 23, 888 2, 163, 616 


Ports into which imported ferromanganese entered in 1936 and 1937 
were as follows: 


Manganese content of ferromanganese imported for consumption in the United 
States, 1986-87, by ports of entry, in long tons 


Port of entry 1938 1937 Port of entry 1936 1937 

CH aos 1, 388 2,055 || New vork ------------ 1,737 499 
CHICA O 2. 222222. dales 2, 980 363 o EE CA 315 
Connecticut.................-. 118 esto casos Philadelphia. ................ 3, 344 1, 297 
Galveston...................- 24 55 || Pittsburgh..................- 51 9 
Los Angeles. ................. 97 1,095 || Rhode Island................. 7 D E 
Maryland.................... 16, 571 12, 605 || San Francisco. ............... 247 1, 415 
Massachusetts. .............. 125 78 || Virginia...................... 39 |........-- 
Michigan s coe O sic 2, 350 || Washington (State) .......... 391 209 
Mobile... Li lr enar a a 720 630 

New Orleans. ...............-. 2, 683 913 30, 594 23, 888 


Stocks of ferromanganese in bonded warehouses at the end of 1937 
amounted to 11,788 long tons containing 9,690 tons of manganese 
metal. 


The quoted prices of ferromanganese rose rapidly during the first 
five months of 1937 as shown in the following table. 
Prices per long ton of ferromanganese in the United States, 1985-37 1 


[80 percent—delivered at Pittsburgh] 


Month 1935 1936 1937 Month 1935 1936 1937 
As AAA $89.79 | $90.13 | $84.79 || July....................- $90. 13 | $80. 13 | $107. 29 
February................ 89.79 | 80.18 84.79 || August... ..............- 90.13 | 80.13 | 107.29 
March... -------------- 89.79 | 80.13 92.29 || September............... 90.13 | 80.13 | 107.29 
ADf11:. 222 22 esses 89.85 | 80.13 99.79 || October.................- 90.13 | 80.13 | 107.29 
Me APRES 90.13 | 80.13 | 107.29 || November..............- 90.13 | 80.13 | 107.39 
JUNG: A prs 90.13 | 80.13 | 107.29 || December.........-.-.-.- 90.13 | 82.65 | 107. 49 


1 Steel, vol. 102, Jan. 3, 1938. 
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Spregelersen.—Shipments of spiegeleisen in 1937 increased 46 per- 
cent over 1936. 


Spiegeleisen produced and shipped in the United States, 1933-87 


Shipped from fur- Shipped from fur- 

Produced naces Produced naces 
Y ear (long {_ Year (long 
tons) tons) 
Long tons} Value Long tons| Value 
109099. Rnd 26, 683 50, 218 |$1, 144, 642 || 1029 95, 137 92, 336 |$2, 249, 217 
lr Nusu us (1) 45,769 | 1,099, 922 || 1037...............- (1) 134, 983 | 3, 969, 822 
1005 T: od 60, 018 54, 793 | 1,303, 574 


1 Not at liberty to publish. 


Spiegeleisen was manufactured at the following plants in 1937. 


Carnegie-Illinois Steel Corporation, North Braddock, Pa. 

New Jersey Zinc Co., Palmerton, Pa. 

Tennessee Coal, Iron & Railroad Co., Ensley, Ala. 

In addition to the above plants, the Keokuk Electro-Metals Co., 
Keokuk, Iowa, and E. J. Lavino € Co., Reusens, Va., made shipments 
from stock. 

Most of the spiegeleisen produced in the United States in recent 
years has been made from domestic raw materials, but in 1937, 59,197 
tons of foreign ore containing 16,257 tons Mn were consumed in the 
manufacture of domestic spiegeleisen. 

Imports of spiegeleisen for consumption decreased 68 percent in 
1937 from 1936. Canada, with 15,466 long tons, furnished 92 percent 
of the 1937 total, while the remaining tonnage came from Norway. 


Spiegeleisen imported for consumption in the United States, 1933-37 


Year Long tons Value Year Long tons Value 


E 26, 277 $640, 613 || 1036...................... 52,011 | $1,404, 983 
e E 21, 184 9095, UIT || 1939722 2 u uuu u. 16, 841 589, 7 
1080 A sabor s 32, 384 915, 134 


Increases in the price of spiegeleisen containing 20 percent Mn 
during the first 5 months of 1937 brought the price from $26 per long 
ton to $33 in May, where it remained for the rest of the year. 

Manganiferous pig iron.—Precise data on the consumption of 
manganiferous ores in the production of manganiferous pig iron are 
not available; however, 1,189,017 long tons of domestic ore containing 
5 to 10 percent Mn and 879,800 tons containing 2 to 5 percent Mn 
were shipped in 1937. Foreign manganiferous iron ore (142,476 tons) 
also was consumed in the manufacture of pig iron. The sources of 
the foreign ores for the last 3 years are named in the following table. 
Import figures on ore containing 2 to 5 percent Mn are not available. 
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Foreign ferruginous manganese ore and manganiferous iron ore consumed in the 
United States, 1985-37, in long tons 


Ferruginous manganese ore Manganiferous iron ore 
Source of ore 
1935 1936 1937 1935 1936 1937 
Africa: 
EVDL..Gidscclmezeus.ersuseesscxasuescews AA 1 26, 244 Of 140 |]: 22222522 A A 
Undisturlbuted. us; puer ru AAA E, bec ss 2, 912 3, 737 446 
Asia: 
Palestin ¿uJ 2:22 een usss oss. A AA 20d Lus eu A MO 
Philippine Islands... eee rco .|-. .. 2 204 |. ecl ect VE 
Undistributed.........2 2 o cuc S|. echt Ae Nee ge OAL E A APA NER 
A A RA 9,127 |.........- 66, 879 94, 818 140, 372 
Beate A ESTE ¡AAA E, A A AA 
A II II cM AA AA AAA IA 
JR A AAA A SENIORE 9,638 |.........- 1, 658 
A A A A A 7,386 4, 524 |.........- 
Undistributed. ........................... 1, 830 |.:i Lal 0.982 AAA A A 


qq LL q QA LL e A 


1,927 | 135, 474 69, 279 86,815 | 103,079 142, 476 


1 Revised figures. 


BATTERY INDUSTRY 


Shipments of manganese ore by domestic producers to battery 
makers in 1937 totaled 6,447 long tons and shipments from Puerto 
Rico 2,343 tons, indicating a consumption of 8,790 tons of domestic 
materials in battery manufacture. Imported manganese ore also was 
consumed in the battery industry, but no figures are available for such 


imports. 
MISCELLANEOUS INDUSTRIES 


Certain manganese ores with peculiar physical or chemical proper- 
ties are required for the manufacture of special articles in the chemical, 
ceramic, and glass industries. The nonmetallic uses of manganese ore 
have been described by Chambers.* 


WORLD PRODUCTION 


The following table shows, insofar as statistics are available, the 
world production of manganese ores from 1933 to 1937 and their aver- 
age manganese content. Most of the figures are from official statis- 
tics of the countries concerned, supplemented by data from semiofficial 
and other sources. 


5 Chambers, Gordon H., Manganese: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 
New York, 1937, pp. 449-454. 
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Manganese ore produced in the principal countries, 1983-37, in metric tons 


[Compiled by R. B. Miller] 


Country 1 Percent | 1933 1934 1935 1936 1937 


North America: 


Canada (shipments). ..:2-z2ccsocclasszeoc2s2l& eme e ner ea 90 200 77 
CUDA eer 36-50+ 27, 625 68, 064 35, 269 48, 471 131, 299 
MEXICO onto cas 73 664 , 217 3,377 


United States: 
Continental (exclusive of flux- 


ING OTO) AAA 35+- 19, 453 26, 940 26, 852 32, 635 40, 887 
Puerto Rico 3................. 48-51 1, 664 1, 738 3, 412 3, 058 2, 381 
South America: 
Argentina to 2-2-2222 35-38 410 583 439 44 2 
A EES 38-50 24, 893 7, 527 41, 767 156, 201 | 3 253, 661 
CUNO AA oc cmd 40-50 765 4, 065 4, 970 5, 102 
Euro 
Lg 22220502 Spo ZS. 90-45.. AA E sis 1, 500 3, 000 
ermaNny e ol cA AL LU 304- 563 515 224 242 (2) 
E sisson acc l teak cess 30 1, 628 1, 206 423 1, 680 (2) 
JIUngary- . 220222: 222952 35-48 6, 232 10 6, 291 ; 25, 088 
A AA PA 34-37 4, 524 6, 941 9, 127 24, 132 (2) 
Portugal.____.. eege 404- 26 295 158 253 350 
Rumania... . . . . deren 30-36 2,774 12, 057 19, 795 30, 576 50, 749 
Spain............-.__......-.----.. 31-34 2, 834 3,7 1,2 2 (2) 
Sweden... 30-50 5, 895 5, 832 6, 495 5, 943 (2) 
U S. res e cd 41-48 1, 021, 300 | 1,821,000 | 2, 384, 600 | 3,002, 000 (1) 
ve Yugoslavia. ...................... 32-38 535 1, 103 928 2, 739 4, 420 
sia: 
DA a ee ees 45-46 9,574 870 827 23, 794 51, 545 
ndia: 
British. ulli A 47-52 221,811 412, 827 651, 779 826, 498 (2) 
Portuguese..................- 42-50+ 1, 600 3, 800 4, 064 2, 620 (2) 
Indochina MAA EE u cea A 1, 568 3, 429 (2) 
Japah EE 49-51 43, 535 57, 165 71, 659 67,753 déi 
Netherland India................. 50-55 10, 463 11, 035 12, 353 8, 619 (2 
Philippine Islands 3............... 45-50. A AS 519 255 12, 206 
DEER corri ea 30-50 7,700 13 15, 600 5, 200 (2) 
Africa: 
Ia A II setzte 30+ 187 959 87, 303 134, 972 (2) 
Gold Coast 3. ..... 2... ...- 50+]| 269,395 345, 442 405, 117 417, 521 535, 838 
Morocco: 
French... suele 40-50+ 4, 500 3, 407 24, 892 38, 400 79, 113 
JO icc ou rl sz s: AS AS A EE E nus 660 
Northern Rhodesia............... 30-48 5, 453 2, 074 4, 040 3,071 2, 379 
Union of South Africa. ........... 30-51 21, 229 65, 497 95, 450 258, 244 631, 194 
Oceania: 
Australia: 
New South Wales. ...........|------ ada 131 105 150 72 (2) 
Queensland: AAA A AA. AA A AMA 1, 939 
South Australia...............|]---..-.... 20 AA bietet biais an 


¡E ooo. Y i kuku qE E CE EEQO | Eee 


a 1, 717,000 | 2, 866, 000 | 3, 920, 000 | 5, 136, 000 (2) 


1 In addition to the countries listed Belgium is reported to produce a small quantity cf manganese ore, 
but statistics of output are not available. Czechoslovakia and the Unfederated Malay States report a pro- 
duction of manganese ore, but as it has been ascertained that the product so reported averages less than 
30 percent Mn and therefore would be considered ferruginous manganese ore under the classification used 
in this report the output has not been included in the tabla, 

? Data not available. 

3 Exports. 

* Shipments by rail and river. 


Brazil.—Production was at a higher rate in 1937; exports were 
253,661 metric tons in 1937 compared with 166,471 tons in 1936. 

Cuba.—Output by the Cuban-American Manganese Corporation, 
the principal producer, amounted to 131,299 metric tons of sintered 
and unsintered concentrates in 1937; exports from Santiago were 
135,242 tons. The new kiln for nodulizing concentrates at Isabelita, 
a was installed in 1936, was reported to be giving satisfactory 
results. 

Gold Coast.—The African Manganese Mines Co., Ltd., which oper- 
ates at Nsuta near Tarkwa, Wasaw district, Western Province, is the 
only producer of manganese ore in Gold Coast Colony. Exports in 
1937 were 535,838 metric tons. 
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India, British—Water-borne exports from India, normally the 
second largest producer in the world, increased to 996,934 metric tons 
in 1937 from 644,197 tons in 1936. These figures do not include 
exports through Mormugao, which were 110,265 tons in 1936. Ship- 
D from Mormugao are mainly lower-grade ore from the State of 

andur. 

Union of South Africa.—Output in 1937 was by far tbe largest ever 
made. Virtually all the production came from deposits north of 
Postmasburg in Griqualand West, Cape Province. All Cape ore is 
exported; exports in 1937 were 482,249 metric tons. Several grades 
of ore are shipped containing 28 to over 50 percent Mn, and a large 
pi of the shipments are of ore containing less than 45 percent Mn. 

ore tban half the 1937 exports were ore containing less than 42 
percent Mn. Small quantities of wad, together with some high- 
grade pyrolusite and psilomelane ore, were produced in the Krugers- 
dorp district, Transvaal, for local consumption only. 

Union of Soret Socialist Republics.—The planned production of 
manganese ore in 1937 was reduced from 3,000,000 to 2,700,000 
metric tons. Exports, however, increased in 1937 and exceeded 
1 million tons (1,000,805 tons). Two mining districts, Chiaturi and 
Nikopol, supply the bulk of the Russian output. Virtually all the 
production from Chiaturi is exported, while Nikopol supplies the 
bulk of the domestic consumption. Other deposits in the Urals and 
Western Siberia supply the remaining domestic requirements. The 
geology and ore deposits at Nikopol have been described by Lepikash * 
and the geology of the Chiaturi deposits by Kouznetsov.’ 

* Lepikash, I. A., The Nikopol Manganese District: 17th Internat. Geol. Cong., The Southern Excur- 
sion, The Ukranian Soviet Socialist Republie, Moscow, 1937, pp. 28-50. 


? Kouznetsov, J., Chorapani-Tchiatoura: 17th Internat. Geol. Cong., Excursion au Caucase, La Repub- 
lique Sovietique Socialiste de Georgie, Partie Occidentale, Moscow, 1937, pp. 64-78. 
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World production of chromite reached an all-time peak in 1937. 
While complete data are not yet available, it is apparent that world 
output in 1937 exceeded 1,000,000 tons for the second successive year 
and passed the production of 1936. A large increase in output was 
recorded from Southern Rhodesia, the principal producer, while 
developments in the Philippine Islands, a new source, helped to swell 
the total. Exports from Turkey increased to nearly 200,000 tons, 
and output was augmented by the development of the new deposits 
near Ergani where large reserves of high-grade ore are reported to 
exist. 

Higher prices accompanied the greater demand, and supplies of 
good-grade ore for spot shipment were scarce during the year. Asa 
result of higher prices one domestic consumer has explored and ind 
oped deposits in California and Oregon. Shipments by water from 
San Francisco and Portland were begun in 1937; and the chromite, 
which was reported to be of good grade, was taken to a metallurgical 
plant on the East coast. 

Stock pile.—ln connection with the purchase of certain strategic 
and critical materials by the Navy Department, specifications and 
schedules on metallurgical chromite were released late in the year. 
The bids were called for January 4, 1938, and a domestic producer 
was the low bidder. Accordingly he was awarded the contract and 
evidently intends to supply the quantity from operations in Cali- 
fornia. Two thousand short tons will be purchased. 

The following table compares salient statistics of the chromite 
industry in the United States during the last 5 years with the yearly 
average from 1925 to 1929. 
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Salient statistics of the chromite industry in the United States, 1925-29 (average) and 


1933-87 
1925-29 
(average) 1933 1934 1935 1936 1937 
Apparent available supply: 
a AM long tons..| 224,357 | 116,511 | 192,297 | 259,063 | 324, 258 553, 916 
Shipments from domestic mines 
long tons. - 276 843 369 515 269 2, 321 
633 | 117,354 | 192,666 | 259,578 | 324, 527 556, 237 
Price per long ton at New York, approxi- 
i mate average of all grades..............- $22. 46 $17. 00 $19. 00 $17.70 $17.76 $22. 55 
mports: 
Afrienl ........ percent of total.. 63 11 26 36 37 50 
CDG AA A do.... 15 21 26 18 22 17 
Oreecg -------------------- do. d 10 12 8 8 5 
New Caledonia................. do.... 6 13 10 22 20 9 
¿y o . on oso us u ls: d.c. eoo duos 24 15 6 6 7 
U: S: > AA ee ele EE 11 10 1 EES 
Other countries--..------------- do.... 10 9 6 12 
World production. ...........- long tons..| 428,000 403,000 | 607,000 | 783,000 |1, 052, 000 (2) 


1 Originated in Southern Rhodesia and Union of South Africa. 
2 Figures not yet available. 


Figure 1 shows the trend in consumption, prices, and domestic 
shipments during the past 13 years. 
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FIGURE 1.—Trends in consumption, price, and E shipments of chromite in the United States, 


DOMESTIC PRODUCTION 


Domestic production, as measured by shipments from the mines, 
was greater in 1937 than in any year since 1920. "The 1937 figure 
shown in the following table includes some ore recovered from dumps 
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which had been mined in earlier years. Shipments were reported 
from Del Norte, Eldorado, Napa, Nevada, San Luis Obispo, Santa 
Barbara, and Shasta Counties, Calif., and from Josephine County, 
Oreg. Exploration work also was done in other Western States; the 
chromite deposits of Montana were described by Schafer.: The Wood 
mine south of Lancaster in Pennsylvania near the Maryland line was 
being unwatered late in the year. The pumps, however, were pulled 
in March 1938, indicating that commercial ore bodies were not found. 
At one time this mine was the principal producer of chromite. 


Chromite (ores and concentrates) shipped from mines in the United States, 1933--37 


[All from California except as otherwise indicated] 


Ore containing 45 per- | Ore containing 35 to 45 


cent or more chromic percent chromic Total 
oxide oxide 
Year 
Long tons Value Long tons Value Long tons Value 

LV a gu Z aa 743 (1) 100 t 843 $11, 585 
lr EEN 320 (1) 49 (1) 369 : 
O 74 (1) 1 441 1 1 515 1 6, 163 
1930- on cee ocuUs a ard c seis (3) (3) 3 269 3 $2, 978 269 2, 978 
ANNA AO HU 4 2, 006 4 $11, 568 25 315 2 53,320 2 42, 321 2 4 14, 888 


1 Included in total value; Bureau of Mines not at liberty to publish figures separately. 

2 Includes a small quantity of ore containing less than 35 percent chromic oxide. 

3 Ore containing 45 percent or more chromic oxide included with ore containing 35 to 45 percent. 

4 Includes 288 long tons of ore valued at $880 shipped from mines in Oregon, a small part of which contained 
35 to 45 percent chromie oxide. 

5 A small quantity of ore containing 35 to 45 percent chromic oxide included with ore containing 45 percent 


or more. 
IMPORTS * 


Imports of chromite in 1937 increased 71 percent over 1936, reaching 
a record total of 553,916 long tons. The chromite imported in 1937 
contained 44.6 percent chromic oxide. Of the larger imports in 
1937, those from New Caledonia had the highest content of chromic 
oxide (55 percent) while those from Cuba had the lowest (32 percent). 


Crude chromite imported into the United States, 1983-87, by countries 


1937 
1933 1934 1935 1936 
C t (long (long (long (long Long tons 
QUDLEY tons) tons) tons) tons) Val 
Chromic alue 
Gross š 
weight oxide 
content 
ANOA L S age ue 13, 186 48, 848 92,682 | 120,011 | 277,420 | 128, 423 |$4, 119, 975 
CUD: ote cad nc tcu 23, 772 49, 370 47,743 69, 963 93, 098 30, 179 463, 243 
Greece. |... .. 2 Lc cL LLL ll l.l. 11, 499 23, 301 20, 692 26, 688 24, 583 9, 449 274, 951 
India, British. ................. 4. 152 400 14, 926 14. 795 23, 939 11, 451 297, 997 
New Caledonia. `... 15, 150 19, 530 55. 686 65, 450 51, 831 28, 384 927, 063 
Philippine Islands_....-..-.--.|----------|]---------- 787 4, 986 43, 648 20, 688 490, 639 
Tarkey AAA 27. 854 28, 730 16, 060 19, 490 39, 391 18, 480 750, 509 
UD SS. AA 13. 261 19, 937 3, 412 US AAC muro AAA 
Other countries... ............- 7,637 2, 181 7,075 565 6 2 111 


SE A 


116,511 | 192,297 | 259,063 | 324,258 | 553,916 | 247,056 | 7, 324, 488 


1 Originated in Southern Rhodesia and Union of South Africa; recorded by Foreign and Domestic Com- 
merce as imported from Union of South Africa, Other British South Africa, and Mozambique. 


1 Schafer, P. A., Chromite Deposits of Montana: Bureau of Mines and Geology, State of Montana, 


Mem. 18, February 1937, pp. 1-35. s 
2 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 


Foreign and Domestic Commerce. 
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The following tables give imports of chromium alloys and com- 
pounds into the United States from 1933 to 1937. 


Ferrochrome or ferrochromium and chrome or chromium metal imported for 
consumption in the United States, 1938-37, in long tons 


Class 1933 1934 1935 1936 1937 


— wr h n | a Í ar 


Ferrochrome or ferrochromium— 


Containing 3 percent or more carbon (chromium content). |........|........ 30 4 96 
Containing less than 3 percent carbon (gross weight)...... 168 H0 12:25:52 104 248 
Chrome or chromium metal .------------------------------- 43 16 49 57 78 


Chromium compounds imporled for consumption in the United States, 1933-87 


Chromate and bi- | Chromate and bi- 


Chromic acid chromate of potash | chromate of soda 


Year 
Pounds Value Pounds Value Pounds Value 
DOG roa dor A IE 2, 040 $029 1, 892 $417 AA AA 
e DEE EE 2, 149 1, 011 2 110 $32 
e EE 4, 281 ZION AN EA A eters 
Är EEN 2. 685 1, 225 1, 653 469 909 198 
Är e EEN 2, 310 1, 184 672 330 


CONSUMPTION 


Owing to lack of data concerning consumers’ stocks it is impossible 
to estimate accurately the total consumption of chromite in the 
United States. However, the apparent available supply increased, 
as — by the unprecedented imports, and was the largest on 
record. 

The increase in consumption of chromite during 1937 reflected the 
higher rate of activity in the steel industry, the principal consumer, 
during most of the year. The domestic automobile industry, one of 
the important users of alloy steels and chromium plating, increased 
its output 8 percent over 1936, making 4,809,565 cars in 1937 or the 
largest number since 1929. "The construction industry uses stainless 
steel for decorative purposes, as well as large quantities of chromium- 
plated plumbing fixtures. Activity in this field in 1937 improved 
over that in 1936 but was still at a rather low level. 


Domestic sales, imports, and apparent available supply of crude chromite in the 
United States, 1983-37, in long tons 


Sales from Apparent Sales from Apparent 
Year domestic Imports available Year domestic Imports available 
mines supply mines supply 
1933... 25s 843 116, 511 117,354 || 1936__________ 269 324, 258 324, 527 
1934. -....... 369 192, 297 192, 666 || 1937.........- 2, 321 553, 916 556, 237 
1935_..._____- 515 ` 259, 063 259, 578 
USES 


Industrial uses of chromite fall into three groups: Metallurgical, 
refractory, and chemical. According to Seil* 50 percent of the 
domestic consumption of chromite is for metallurgical uses, 40 percent 


3 Seil, G. E., Chromite: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, New York, 
1937, pp. 199-206. 
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for refractory uses, and 10 percent for chemical and other uses. World 
consumption has been placed roughly at 40 percent for refractory brick, 
30 percent for ferrochrome, and 25 percent for the chemical industry.* 

Chromite with different physical and chemical characteristics is 
required for the different consuming industries. For metallurgical 
uses ores high in CrO; and low in iron are desired. Ores with a 
chromium-iron ratio of 3 to 1 are usually selected. Baluchistan 
chromite is reputed to be of excellent metallurgical grade. Hard, 
lumpy ores are preferred in the refractory industry, but considerable 
ground chromite is used for patching and protecting parts of furnaces. 
The percentage of Cr;O; in itself is not a decisive factor in selecting 
refractory chromite, and ores relatively low in chromic oxide are used 
if the percentage of ALO; is relatively high. Chromite containing 
less than 45 percent Cr;O; is not desired in the chemical industry. 
High iron content, within reasonable limits, is not objectionable, and 
the ore should decompose easily. Silica should not exceed 8 percent, 
and the ore should be low in sulphur and easily crushed. Chromite 
concentrates are acceptable in the chemical industry. The ore from 
New Caledonia has long been recognized as an excellent chemical raw 
material. Characteristics of typical chromite used in domestic con- 
suming industries are shown in the following table. 


Types of chromite used in consuming industries in the United States 


Analysis (percent) 


Origin Physical condition 
Cr30,; | SiO; Fe 
Metallurgical: 
India, British.......................- Hard and lumpy.................... 47 7 14 
Baluchistan...................... |----- GO resect E ona oia Seco ck 51 15 11 
DO en eat ins a cds Lumpy, soft; weathers. ............- 53. 5 2.3 11,2 
Philippine Islands................... Lumpy, very friable................. 53 3.5 11.7 
Southern Rhodesia................... Friable, soft; easily broken. ......... 49. 5 15 14 
Selukwe.......................... Hard and lumpy.................... 51 15 11 
ei A A Llc wed Orne A PE MD IK NE 49 6.5 12 
Y ugoslavia.......... MEET EPOR a OO RENNES ts aa dl dul Aedes 51 6.5 12 
Refractory: 
LR ENEE Vervfriable 2222 Lee 33 5 10, 2 
Es A Giant E Hard and lumpy...................- 38. 5 15 11 
India, British... our ls e A AAA EORR IER 47 7.5 13 
Philippine Islands. -......----------. ICAA ee 42 4 11 
Southern Rhodesia................... Hard and lumpy.................... 45. 5 8.1 10. 5 
E EE Ee EK nece re EL T 49 6 10.5 
Chemical: 
New Caledonia. ....................- Soft and friable...................... 56 3 12 
Southern Rhodesia...................|--.--- NEED A TRE PORNO 49 b 13 
Türko y ¿ou iso alza Concentratesg 2L. . lll. ll... 51 4 11 
Union of South Africa (Transvaal)...| Soft and friable...................... 45 3 19 
1 And under. 
METALLURGICAL 


Alloy steels.—Chromium is one of the principal elements used in the 
manufacture of alloy steels. For this purpose most of the chromite 
is converted to ferrochromium in the electric furnace before it is added 
to the steel bath, although one domestic concern makes chromium- 
alloy steels in the electric furnace directly from alloy-steel scrap, mild- 
steel scrap, and chromite. While chromium is used in a number of 


4 The Mining Journal (London), Chrome in 1937: Vol. 200, no. 5350, Mar. 5, 1938, p. 187. 
5 Seil, G. E., Chromite: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, New York, 


1937, p. 201. 
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alloy steels, its largest and best-known use is in the manufacture of 
stainless steels. A metallurgical advance of real importance during 
1937 was the production of stainless iron and steels in the open- 
hearth furnace.? 

Chromium plating.—In recent years’ chromium plating has had a 
wide field of uses and has become important industrially, but the 
amount of raw material consumed is small, owing to the thinness of 
the layer of metal deposited. 


REFRACTORIES 


Chromite having certain physical and chemical properties is used 
for refractories. According to trade journals the price of chrome brick 
was $47 for the first quarter of 1937 and $49 for the rest of the year. 


CHEMICALS 


In addition to the chromite used in the manufacture of chromic acid 
for electroplating, considerable chromite is consumed in chemicals 
used principally in the dyeing, tanning, and pigment industries. 

According to the Bureau of the Census the production of sodium bi- 
chromate and chromate was 42,325 short tons, valued at $4,762,728 in 
1935, and the production of chromic acid was 6, 723,304 pounds, valued 
at $887,842. The principal markets for chemical-grade chromite are the 
es of the chemical manufacturers in New Jersey, Maryland, and 

O. 
PRICES 


Prices of chromite quoted in the domestic trade journals are for 
imported ore and are given in dollars per long ton c. 1. f. North Atlantic 
ports. According to Steel, chromite containing 48 percent chromic 
oxide was quoted at $20 to $21 at the beginning of 1937. Price in- 
creases during the first half of the year made the figure $25.50 to $26.50, 
where 1t remained for the rest of the year. Ore with a lower chromic 
oxide content usually brings & lower price. 


WORLD PRODUCTION 


Complete data are not yet available on world output of chromite 
in 1937, but increases in exports and preliminary figures for production 
indicate that world output increased over that in 1936 and established 
a new record high. Southern Rhodesia, the principal source, increased 
its output 50 percent, and there was a large increase in exports from 
Turkey. The beginning of production in the Philippines more than 
balanced the slight drop in output in the Union of South Africa. 
Southern Rhodesia, U. S. S. R., Turkey, and the Union of South 
Africa appear to be the largest producers, in the order named. 


š 6 Maer C., Anoy Steels and Ferro-Alloys for 1937: Blast Furnace and Steel Plant, vol. 26, no. 1, 
anuary p. 6 
7 See also Minerals Yearbook, 1935, p. 527, and Minerals Yearbook, 1936, p. 481 
| Mey Mogway, R.H. Chromite as a Chemical Raw Material: Chem. Ind., pt. L vol. 42, no. 1, January 
> 
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World production of crude chromite, 1933-37, by countries, in metric tons 


[Compiled by R. B. Miller] 


Country 1933 1934 1935 1936 1937 
Australia (New South Wales). ................-... 905 1, 744 605 422 (1) 
Ee EE AA E 5 3, 890 (1) 
EE 170 85 325 270 (1) 
Canada TEE SE 27 101 1, 037 3 495 3 191 
AN A A AE 24, 154 50, 162 48, 509 71, 086 94, 592 
UD (shipments)_...._ cuti II A 982 1, 198 508 (1) 
E A La au LE. 14, 784 30, 694 27,779 47, 347 (1) 
Guatemala on a e 2, 094 808 A AA aset ata 
India; BrítiSh;uu suu 72 z eed seais 15, 775 21, 922 39, 755 50, 280 (1) 
O 4e (2c A IA 19, 897 27, 222 36, 309 5 39, 000 (1) 
nn Caledon ENEE 50, E 55,182 | 55,311 47, 839 48, 022 
mM Tt 6 A rre 

Philippine Islands AAA A etae cornes A 1, 292 11, 890 69, 856 
RUNAS e 20 AAA A 
Southern Rhodesia_..... .. 35, 046 72,099 | 105, 913 183, 395 275, 617 
Turkey (Asia Minor) 75,379 | 119,844 | 150, 472 163, 881 1 
Union of South Africa. ..............-.. 2-2 L..ll-- 34, 078 61, 357 90, 430 175, 669 168, 620 

B. CONDERE NUNC Sua s AA O 109,400 | 127,400 | 184,000 219, 000 (1) 
United States (shipments)........................- 857 375 523 273 2, 358 
EE 26, 248 47, 352 52, 367 54, 044 59, 932 


meee | cum up mmu puc y xjIIlICLOAAAA | Rees ee AE o ur Se 


1 Data not yet available. ! Imports into the United States. 
2 Exports. 5 Approximate production. 
3 Production from the Province of Quebec only. 


WORLD TRADE 


Except for the U. S. S. R., the principal producing countries con- 
sume only small quantities of chromite, and the major consuming 
countries produce only a small fraction of their requirements. The 
bulk of the chromite thus enters international trade. World exports 
in 1937 were the largest on record and are estimated at 1,000,000 metric 
tons. Southern Rhodesia, Turkey, and the Union of South Africa 
were the principal exporters, in the order named. 

Figures on imports of chromite into consuming countries in 1937 
are not yet complete, but available data indicate that the three prin- 
cipal importing countries, in order of quantity, were the United States, 
Germany, and Sweden. 

À brief summary of activities in the principal chromite producing 
and consuming countries other than the United States follows. 

Canada.—Data on the production of chromite in Canada during 
1937 are not yet available, but a small quantity is produced annually 
in the Thetford-Black Lake area of the Eastern Townships of Quebec, 
where output totaled 191 metric tons in 1937. Considerable pre- 
liminary work has been done on a property near Obonga Lake, north- 
western Ontario, by the Chromium Mining & Smelting Corporation. 
The chromite at the latter property is reported to be of low grade. 

Cuba.—The entire Cuban output moves to the United States; im- 
ports into the United States from Cuba in 1937 were 94,592 metric 
tons compared with 71,086 tons in 1936. Cuban ores are low grade 
and are used principally for refractories. 

Cyprus.—The chromite deposits in the Kokkinorotsos district of 
Cyprus, leased by the Government in 1934 to the Cyprus Chrome Co., 
Ltd., were being operated in 1937. A 2-mile aerial tramway from the 
mine to the mill near Kakopetria has been installed. The ore will be 
ne by underground methods, and the mill has a daily capacity 
oi 200 tons. 
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France.—France depends on foreign sources for its domestic require- 
ments. Imports for the first 11 months of 1937 were 36,319 metric 
tons compared with 43,666 tons for the same period of 1936. 

Germany.—Germany does not produce chromite. Imports were 
132,162 metric tons in 1937 compared with 123,375 tons in 1936. Of 
the German imports in 1937, 49 percent came from Turkey and 35 
percent from the Union of South Africa. 

Greece.—Exports of chromite from Greece were 55,945 metric tons 
in 1937 compared with 47,954 tons in 1936. Of the 1937 total, 23,258 
tons were sent to the United States compared with 25,945 tons in 1936. 
The principal mines are those of the Société Union Miniére at Xinia 
northwest of Lamia and of A. Apostolides at Tsagli west of Volos. 

India.—Production of chromite in India has been increasing owing 
to increased output in Baluchistan, but data for 1937 are not yet 
available. Water-borne exports increased to 37,680 metric tons in 
1937 from 25,389 tons in 1936; however, these figures do not include 
exports through Mormugao which amounted to 14,113 tons in 1936. 

New Caledonia.—Production in 1937 from New Caledonia amounted 
to 48,022 metric tons. However, exports were 69,753 tons. Most of 
the shipments move to the United States. Much of the New Cale- 
donia output is high grade, and the ore is shipped to foreign countries 
for use cid in the metallurgical and chemical industries. 
There are two main deposits in New Caledonia. One is operated by 
the Société Tiebaghi and the other, the Fantouche mine, by the 
Mutual Chemical Co. The ore body at the former mine is in the 
form of a pipe some 20 by 30 meters in diameter, and the ore which is 
high grade (56 percent Cr;O;) is extracted by underground and open- 
cut methods. The ore deposit at the Fantouche mine is veinlike and 
vertical, is some 800 feet long by 6 feet wide, and has been mined at 
1,200-foot depths. Direct shipping ore, largely lumps, averages about 
53 percent Cr,Os.  Lower-grade ore containing as little as 40 percent 
Cr;O; is also shipped. 

Norway.—Imports of chromite into Norway in 1937 were 32,718 
metric tons compared with 41,953 tons in 1936. Exports of ferro- 
chrome in 1937 were 14,883 metric tons, compared with 11,036 tons in 
1936. 

Philippine Islands.—Activities in the production of chromite in the 
Philippines were expanded during 1937; exports were 69,856 metric 
tons compared with 11,890 tons in 1936 and 1,292 tons in 1935. Thus, 
in 3 years the Philippines have become a significant source of chromite. 

The mountain ranges forming the backbone of the larger islands in 
the Philippine group are composed largely of basic rocks—gabbro, 
peridotite, pyroxenite, dunite, and others—the common host rocks of 
chromite deposits. Chromite has been found in these mountain ranges 
along a line extending from the Island of Dinagat at the northeast 
corner of Mindanao to the Province of Ilocos Norte at the north end of 
Luzon. Commercial deposits have been found at Dinagat, Homonhon 
Island, Samar, Camarines Sur, Zambales, and Ilecos Norte, according 
to a letter received from A. F. Duggleby. The largest output came 
from the Florannie mine in Camarines Sur about 15 miles inland from 
Laganoy. The ore 1s of metallurgical grade and is being shipped to 
the United States. Unmined reserves at the end of the year totaled 
30,000 tons. Metallurgical ore is also obtained from the Acoje mine 
at Santa Cruz, Zambales. Reserves have been estimated at about 
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150,000 tons, and the ore is moving to the United States. A large 
deposit, which contains 10,000,000 tons of ore, is also being worked in 
Zambales. The ore from this deposit i is shipped abroad for refractory 
uses and has the following analysis: Cr;O;, 31 percent; Al,O;, 30 per- 
cent; MgO, 17 percent; S10,, 4 percent; Fe, 14 percent; and CaO, 
1 percent. 

Southern Rhodesia.—Output in 1937 increased 50 percent over 1936 
and reached 275,617 metric tons, the largest on record. Southern 
Rhodesia was probably the principal world producer of chromite in 
1937. Exports for the first 9 months of 1937 amounted to 193,656 
tons and were 66 percent larger than those for the same period of 1936. 

Sweden.—Imports of chromite into Sweden increased from 50,689 
metric tons in 1936 to 71,746 tons in 1937. Exports of ferrochromium 
from Sweden were 12,638 tons in 1936. 

Turkey.—Production of chromite in Turkey increased in 1987. 
Virtually all of the ore is exported, as there is little or no domestic 
demand; exports in 1937 were 198,459 metric tons, an increase of 33 
percent ‘over the 149,642 tons exported in 1936. Production was 
inaugurated at the Guleman deposits near Ergani in 1937 by the 
Société des Chromes Orientaux established by the Eti Bank. Produc- 
tion at this property may reach 100,000 tons annually. 

Union of South Africa.—This country is now one of the chief 
sources of chromite. Production in 1937 totaled 168,020 metric tons— 
slightly less than the record output of 175,669 tons in 1936. Exports 
in 1937 were 169,536 tons compared with 99,242 tons in 1936. The 
chromite occurs in the basic rocks of the Bushveld Complex where 
there are two principal chromite-bearing areas—an eastern belt in the 
vicinity of Lydenburg and a western belt near Rustenburg. The 
deposits are extensive, and Kupferburger? estimates total reserves 
at 200,000,000 tons of ore, of which at least 40,000,000 tons could be 
exported under present economic conditions. 

U. S. S. R.—The U. S. 3. R. is one of the largest producers of 
chromite. Output in recent years has been increasing and in 1936 
was 219,000 metric tons; figures for 1937 are not yet available. 
Exports are small as the output is consumed in domestic industries. 

United Kingdom.—Imports of chromite into the United Kingdom 
in 1936 were 41,624 metric tons. The imports are used in the chemical 
and refractory industries, as no ferrochrome is made in the United 
Kingdom. During 1937 the British Electro Metallurgical Co., Ltd., 
was formed to manufacture ferrochrome and other alloys at Sheffield. 
Imports of ferrochrome in 1937 were 18,432 metric tons compared 
with 18,071 tonsin 1936. "The bulk of the imports come from Norway 
and Sweden. 

Yugoslavia.—Production in 1937 was 59,932 metric tons, while 
exports for the first half of the year were 13 ,/59 metric tons. The 
Allatini Mines, Ltd., is the principal producer and operates the mines 
at Orasje, 26 kilometers northwest of Skoplje. 

* Kupferburger, W., and Lombaard, B. V., in collaboration with Wasserstein, B., and Schwellnus, C. M, 


The Chromite Deposits of the Bushveld Igneous Complex—Transvaal: Dept. of Mines, Union of South 
Africa, Bull. 10 (Geol. ser.), 1937, p. 45. 
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NICKEL 


Consumption of nickel in the United States in 1937 continued at 
the record level established in 1936, but the quantity used in the last 
quarter of the year was considerably less than the average of the three 
preceding quarters. Accurate data on domestic nickel consumption 
are not available, but the 1937 total may be estimated roughly to have 
exceeded 45,000 ‘short tons. As usual, domestic production of pri- 
mary metal was insignificant, and the output of secondary nickel 
amounted to only 2,400 short tons. Large imports of nickel in various 
forms were thus required, and these were obtained largely from 
Canada. Domestic quotations for electrolytic nickel remained un- 
changed at 35 cents per pound throughout 1937. 

Outside the United States consumption of nickel made substantial 
gains; in consequence, world consumption reached a new high record for 
the third consecutive year. The quantity used in 1937 was estimated at 
120,000 short tons compared with 100,000 tons in 1936 and 80,000 
tons in 1935. All the various industrial uses into which nickel enters 
contributed to the 1937 increase, but progress was most pronounced 
in alloy steel, alloy cast iron, electroplating, and nickel silver. Manu- 
facturers of transportation equipment, particularly automobiles, again 
were the principal consumers of nickel. 

1Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Salient statistics for nickel, 1935-37 


1935 1936 1937 

United States: 

Production (all byproduct of copper refining)......- short tons... 160 107 219 

Secondary production................. -.. lll LL Lll 1... do.... 1, 950 1, 965 2, 400 

AAA dud EE do.... 37, 848 53, 136 54, 435 

EXDOPUS ou uu cocto ciu ee cte ee ES do.... 2, 193 4, 078 4, 478 

Price Der DOUDGO e cria. naaa cents.. 35 35 35 
Canada: 

ProduellOl: uscar dde short tons. - 69, 258 84, 870 4 112, 395 

TODOS ect o ea aia do... 286 467 491 

D ae do iaa do.... 71, 363 86, 819 111, 385 
World production (approximate). ...........................- do.... 83, 150 98, 100 (5) 


1 Excludes “All other manufactures of nickel”; weight not recorded. 

2 Excludes “Manufactures”; weight not recorded. | 

3 Price quoted by International Nickel Co. of Canada, Ltd., for electrolytic nickel at New York, in 2-ton 
minimum lots. 

4 Excludes small quantity produced in British Columbia. 

5 Adequate information not yet available. 


Canada continued to furnish about 90 percent of the world's nickel. 
The International Nickel Co. of Canada, Ltd., alone supplied more 
than 85 percent of the total nickel used in 1937. The success of this 
company in expanding the uses of its product is a striking illustration 
of the effective use of research in solving marketing problems. Before 
and during the World War the greater part of the world's nickel was 
used in armaments. Not wishing to have its future rest upon the 
narrow base of a war material the company undertook, through a 
program of research, development, and publicity, to adapt the unique 
properties of nickel to peace-time uses. During the past 20 years 
$18,750,000 has been spent for this purpose with gratifying results. 
The president of the company, in his annual report to the stockholders 
in March 1938, was able to state that today all but a small part of the 
world's nickel is absorbed by industry for peace-time uses and that 
the prosperity of the company would not be aftected seriously by loss 
of the comparatively small tonnage which now enters into armaments. 

Prompted by their desire for self-sufficiency Japan and Italy have 
stimulated interest in their nickel resources, and Germany has re- 
stricted the use of some nickel alloys. In the United States there are 
several known deposits of nickel, but reserves are extremely limited. 
At present the Bureau of Mines is experimenting with electric furnace 
methods of treating nickel ores from the Key West mine at Bunker- 


ville, Nev. 
PRODUCTION 


Domestic production of nickel includes only minor quantities of 
secondary metal recovered from scrap-nickel anodes, nickel-silver, 
and copper-nickel alloys (including Monel metal) and smaller quan- 
tities of primary metal recovered in copper refining as shown in the 
following table. 
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Production of nickel in the United States, 1933-37 


Primary ! Secondary ? 
EM Short Short 
or or 
tons Value tons Value 
Kr NEE 126 $62, 913 1,650 | $1, 155, 000 
034. lesen Ee 157 108, 414 1, 850 1, 295, 000 
A EE 160 129, 500 , 950 1, 365, 000 
A O E 107 (3) 1, 965 1, 375, 000 
JUS y SERPENS were A etek CEP Ee PDA IUE 219 (3) 2, 400 1, 680, 000 


ales le content of nickel salts and metallic nickel produced as a byproduct in the electrolytic refining 
of cop 

2 Nickel recovered as metal and in nonferrous alloys and salts. 

3 Bureau of Mines not at liberty to publish value. 


CONSUMPTION 


The United States is the world’s largest consumer of nickel and 
depends largely on imports for its supply. Published data on imports 
do not reveal the content of the various nickel products entering our 
foreign trade; for this reason, it is difficult to determine actual con- 
sumption accurately. However, it is estimated that domestic con- 
sumption of primary and secondary nickel in 1937 was 45,000 to 
50,000 short tons. World consumption of primary nickel may be 
estimated at 120 ,000 short tons. 

Robert C. Stanley, in a pamphlet entitled “The Nickel Industry 
in 1937” (published by the International Nickel Co. of Canada, Ltd.), 
reviews in detail developments in the diversified uses of nickel. He 
estimates world consumption in 1937 by uses as follows: 

Use: Percent 


Steels (construction, stainless, and other corrosion and heat resisting 
steels and steel castings) ---------------------------------------- 


Nickel CAS) ITOÀo Lr ous scam a ta te 5 
INJCkel-Iron AHOVB. s. c co mmc uncis ars tad 1 
Nickel-copper alloys and nickel silvers------------------------------ 10 
Nickel brass, bronze, and aluminum alloxg 2 
Heat-resistant and electrical resistance allovg 3 
Monel, malleable nickel, nickel clad, and Iconel.. 12 
Electrodeposition------------------------------------------------ 


Nonmetallic materials used in the chemical industry (nickel salts, 
ceramic materials, storage-battery materials, and catalysis)......... 
Miscellaneous and unclassified.......... ooo 


IMPORTS AND EXPORTS 


The principal nickel imports of the United States are metallic nickel 
and nickel alloys, ore and matte (chiefly matte containing approxi- 
mately 55 percent nickel and 25 percent copper), and nickel oxide. 
All the oxide, virtually all the ore and matte, and 98 percent of the 
metallic nickel and alloys were obtained from Canada in 1937 ; Europe 
supplied the rest of the latter items. The matte is refined to 
Monel metal and other products at the plant of the International 
Nickel Co., Inc., at Huntington, W. Va. 

Exports ‘consist largely of products manufactured from imported 
raw materials; Europe and Asia are the principal markets. 
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Nickel imported for consumption in the United States, 1935-37, by classes 


1935 1936 1937 
Class 
Pounds Value Pounds Value Pounds | Value 

Unmanufactured: 

Nickel ore and matte. ...............- 15, 924, 300|$2, 087, 259|23, 194, 329|$3, 048, 966/25, 085, 947|$3, 258, 221 

Nickel alloys, pigs, bars, etc.......... 58, 858, 726/14, 877, 182 80, 528, 455 20, 259, 508/81, 740, 134/20, 299, 368 

Nickel oxide. ........................- 912, 907 163, 772| 2, 550, 073 471, 285 2, 044, 395 385, 644 
Manufactured: 

All other manufactures of nickel. _.... (1) 53, 325 (1) 27, 480 (1) 42,771 


EA AA gg | aF 


1 Quantity not recorded. 


Nickel exported from the United States, 1935-37, by classes 


1935 1936 1937 
Class 
Pounds Value Pounds Value Pounds Value 


NEE EEN ' o j. 101, 476 (1 ) 3, 635, 430 o 2, 464, 518 
Nickel-chrome electric resistance wire..... 264, 633| | 325,009| 328,749 414, 542, 494,848] 562, 693 

Nickel silver or German silver in bars, 
rods, or ShCCtS 4.6 cess ege 668, 448} 114,218} 950,803) 144,176] 818,539} 181,037 
A 2, 747, 751/_-----.---| 7, 254, 487|----------| 5,893, 553 


1 Quantity not recorded. 


WORLD ASPECTS 


World. production.—World nickel production in 1937 may be esti- 
mated roughly at 115,000 metric tons, about 30 percent more than in 
1936 and by tar the largest output ever recorded. Canada increased 
its output 32 percent and supplied nearly 90 percent of the 1937 total. 
New Caledonia, the second largest producer, increased its output 39 
percent. 


World production of nickel (content of ore), 1933-37, by countries, in metric tons 
[Compiled by R. B. Miller] 


Country 1933 1934 1935 1936 1937 
Australia (Tasmania).....................-. A PA GE (9 
AA S ATENT EE 39 478 1 
6 ut TEEN 37, 768 58, 371 62, 830 76, 993 2 101, 963 
Elgar io ANNE PH cis ls o aos 2 3 300 ( 
OB A A AA 1, 377 1, 063 1, 109 1, 255 (1) 
India, British.----.-.-.-------------------- 1,188 1, 488 1, 312 1, 
OTOCCO French. ou l uuu ete ce eens AA eye e ewm 208 1 232 
New Fi M EE 5, 000 8, 600 6, 300 4, 900 6, 830 
IN OP WAY A A A du ene 969 1, 334 1, 235 1, 505 (1) 
Southern A A ANA oe ee AA 12 14 1 
PA AN ONE 1, 829 2, 000 (1) 
United Gioatesi -------2-------- 114 142 145 97 199 
46, 257 71, 600 75, 433 89, 002 (1) 


1 Data not yet available. 

2 Excludes small quantity produced in British Columbia. 
3 Estimated. 

4 Byproduct in electrolytic refining of copper. 
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World consumption.—The London Mining Journal (March 5, 1938, 
p. 186) estimates world consumption of nickel in 1937 as follows: 


Metric Metric 

tons tons 
United poe A RES 41, 000 | Austria_______ 2, 500 
(IA A A 18, 000 | Czechoslovakia.-.-..---..-.-. 2, 500 
United Kingdom___ 14, 000 | Sweden. ..................- 2, 000 
Germany uoces eei nde 9, 000 | Other countries. ...........- 4, 500 
JADEN S usce c enis ce 8, 000 — 
KEE 5, 000 109, 000 
Tialy unit sc heec e 2, 500 


The foregoing figures indicate gains over 1936 of 5,000 tons each for 

S. S. R. and Japan, 3,000 for the United Kingdom, 1,000 each for 

Germany, Italy, and Austria, 500 each for Czechoslovakia and 
Sweden, and no change for the United States and France. 


REVIEW BY COUNTRIES 


Brazil.—The Companhia de Nickel do Brasil, operating the nickel 
mines of Livramento, municipality of Ayurnoco, Minas Geraes, con- 
tracted in 1936 to supply the German firms of Krupp and Stern with 
60,000 metric tons of 2- to 2.5-percent nickel ore. Shipments to 
Germany totaled 4,781 tons in 1936, and monthly 1,000-ton shipments 
of ore were reported about the middle of 1937. Estimates of reserves 
range from 4 to 10 million metric tons of 1- to 4-percent nickel ore.? 

Canada.—Virtually all the Canadian output is derived from the 
copper-nickel ores of the Sudbury district, Ontario; and two compa- 
nies—International Nickel Co. of Canada, Ltd., and Falconbridge 
Nickel Mines, Ltd.—are the principal producers. In 1937 these 
companies produced 112,395 short tons of nickel valued at $59,500,000. 
In addition, the B. C. Nickel Mines, Ltd., at Choate, British Columbia, 
exported a small quantity of concentrates (valued at $37,753) for 
experimental purposes. In 1936 the total Canadian output of nickel 
was 84,870 tons valued at $43,900,000. 

The International Nickel Co. of Canada, Ltd. operated at full 
capacity throughout 1937. Four mines—Frood (3,804,409 tons), 
Creighton (1,283,046 tons), Levack (399,076 tons), and Garson (393,- 
747 tons)—produced 5,880,278 tons of ore. The Levack mine was 
reopened in March 1937 and is being equipped for an output up to 
4,000 tons a day in 1939. The upper portion of the Frood ore body 
is to be mined by open-pit methods. Equipment for this purpose will 
be installed, and it is expected that 4,000 tons of ore a day will be 
available from this operation during the early months of 1939. Proved 
ore reserves at all the company mines were 206,397,000 tons contain- 
ing 6,739,000 tons of copper and nickel on December 31, 1937, com- 
pared with 6,927,000 tons of copper and nickel in the Teserves on 
December 31, 1929. 

The concentrator treated 4,583,100 tons of ore at a rate slightly 
greater than 12,500 tons a day in 1937, and it 1s to be enlarged to treat 
the ore from the open-pit mining operation of the Frood mine. The 
Port Colborne nickel refinery produced 73,632 tons of refined nickel 
in 1937. Sales of principal products of the company in 1937 and 1936 
were as follows: Nickel in all forms, 103,850 tons (84,464 tons in 1936); 


3 Loren, 0. G., American consul, Rio de Janeiro, Brazil, July 1, 1937. 
3 International Nickel Co. of Canada, Ltd., Annual Report, 1937. 
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copper, 145,940 tons (132,977 tons in 1936); and platinum metals, 
188,756 ounces (220,980 ounces in 1936). 

A complete description of the activities of the International Nickel 
Co. of Canada, Ltd., throughout the world was published recently.* 

Falconbridge Nickel Mines, Ltd P treated 438,629 tons of ore in 
1937, comprising 195,658 tons of milling ore and 242,971 tons of 
smelting ore. The ore, which averaged 1.87 percent nickel and 0.925 
percent copper in 1937, is smelted in Canada and the matte shipped 
to Norway for refining. Ore reserves were 6,332,601 tons averaging 
1.82 percent nickel and 0.89 percent copper on December 31, 1937, 
compared with 5,331,076 tons containing 1.81 percent nickel and 0.88 
percent copper on December 31, 1936. The Mount nickel property, 
also in the Sudbury field, containing a reserve of 144,000 tons of ore 
averaging 2.2 percent nickel and 1.0 percent copper, was acquired in 
1937. 

The B. C. Nickel Mines, Ltd., at Choate, British Columbia, exported 
a small quantity of concentrates to Japan in 1937. In April 1937 it 
was reported that the Mitsubishi interests of Japan were negotiating 
for the entire output of the company and that approximately 1,500 
tons of ore had been shipped to Japan for treatment.* <A reserve of 
1,042,000 tons of ore containing 1.41 percent nickel and 0.46 percent 
copper was reported recently. Early in 1938 the company was con- 
sidering a plan of reorganization to provide capital for construction of 
a 250-ton mill. 

Finland.’—Drilling has disclosed a commercial ore body at Petsamo, 
and the Mond Nickel Co. has formed a subsidiary company to work 
this deposit under an agreement with the Finnish Government. 
The deposit dips at about 35°, and satisfactory values have been 
proved to a vertical depth of 600 feet. Electric smelting of the ore is 
contemplated, but production is not expected for 3 years. 

India, British.—The nickel produced in India is derived from a 
nickel-bearing speiss made by the Burma Corporation, Ltd., at 
Namtu in the Northern Shan States. The speiss contains approxi- 
mately 30 percent nickel, 8 percent copper, 7 percent cobalt, and 17 
ounces of silver to the ton and is shipped to Hamburg for further 
treatment. 

Italy. —Inclusion of nickel in the sanctions invoked against Italy 
in 1935 stimulated interest in domestic nickel deposits. During 1936 
a number of steps were taken toward the resumption of production.® 
The firm of S. A. Nickelio e Metalli Rari, Via Molise, Rome, was 
organized to exploit nickel ore in the district of Piedmont and has 
announced its intention to produce 1,500 tons of the metal by the 
year 1939. "The S. A. Montecatini of Milan is also understood to be 
keenly interested in nickel. 

Newly discovered nickel-ore deposits also are being prospected near 
Scopello in the Upper Valsesia Valley. 

Japan.—According to recent reports the development of Japanese 
nickel deposits was begun in 1936 by the Nippon Nickel Co. "The 
present output of the company is 1 ton per day, which is to be in- 

4 Canadian Mining Journal, vol. 58, November 1937, pp. 583-748. 
5 Falconbridge Nickel Mines, Ltd., Ninth Annual Report, 1937. 
6 Cookingham, H. N., American consul, Vancouver, British Columbia, April 3, 1937. 


H. 
1 Mining Journal (London), The Petsamo Mines of the Mond Nickel Co.: Vol. 200, February 12, 1938, 


p. 117. 
$ Schnare, L. L., American consul, Milan, Italy, May 24, 1937. 
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creased to 5 tons by August 1938 and to 10 tons by April 1939. The 
plant is at Oniishi, Gumma Prefecture. The ore contains about 4 
percent nickel and is produced locally. Another concern, the Nisso 
Co., is planning to mine nickel ore at Oya, Hiogo Prefecture, and the 
Showa Co. is negotiating for a nickel concession in Nagano Prefecture 
and is also investigating a prospect in Chosen. The Kamogawa Nickel 
Co. has & property in Oita Prefecture and apparently proposes to 
erect a small refining plant. Meanwhile considerable interest has 
been shown in foreign deposits. The Taiyo Co. has acquired a con- 
cession in New Caledonia, while the Sumitomo Kinzoku Co. is plan- 
ning a plant in Japan to refine foreign ore. Mitsubishi is experiment- 
ing with ore from British Columbia. 

Netherland Indva.—The annual report of the Oost Borneo Maat- 
schappij (East Borneo Co.) of Amsterdam for the year 1936 states 
that the concern has decided to participate in à company known as the 
N. V. Mijnbouw Maatschappij Boni for the exploitation of nickel ore 
concessions situated east of the Gulf of Boni in the Celebes.?^ It is 
claimed that the nickel ore to be exploited is so located as to permit 
surface mining, and while it is not of very high grade is rich enough to 
make extraction profitable. In March 1938 it was reported that 
1,000 to 1,500 tons of nickel ore containing 3 to 5 percent nickel soon 
would be shipped to Krupp in Germany. Experiments will be con- 
ducted to determine how much ore will be imported from this source in 
the future." 

New Caledonia.—Ore production increased from 196,000 metric tons 
in 1936 to 248,922 in 1937. The nickel content of the ore averages 
4 to 6 percent. Exports of crude ore increased from 5,495 to 15,162 
tons, and shipments of matte (about 77 percent nickel content) rose 
from 6,075 to 6,830 tons. Figures for 9 months indicate that Japan 
took 76 percent and Germany 23 percent of the crude-ore shipments; 
small amounts went to Australia and other countries. All of the 
matte was shipped to France and Belgium. 

Heretofore the principal producer has been the Société Calédonickel, 
an operating company working the properties of the Société de Nickel 
and La Société Calédonia. During 1937 plans were being considered 
whereby activities of this group will be turned over to the Société de 
Nickel, which will acquire the assets of Société Calédonia. Société 
Calédonickel will be liquidated. 

Japanese interests are actively exploiting deposits in New Caledonia. 
The Ouli-Oulé mine at Kua, operated by Japanese, began shipping ore 
to Japan in 1936, and the Société Japonaise Sumitomo apparently 
began shipping ore from the Plum mine during the latter part of 1937. 

Norway.—The Falconbridge refinery at Kristiansand operated on 
matte from the Falconbridge smelter near Sudbury, Ontario, Canada, 
and on some custom matte. It produced 7,429 short tons of nickel 
and 3,820 tons of copper in 1937. In 1937 sales of nickel were 6,621 
tons (5,626 tons in 1936) and of copper 3,115 tons (2,575 tons in 
1936). The refinery was inactive 6 weeks due to a strike. 

Southern Rhodesia.—Early in 1937 it was reported that a French 


group was negotiating for an option on the Noel Nickel Mines in the 
9 Metal Bulletin (London), December 21, 1937, p. 17; February 8, 1938, p. 16; February 22, 1938, p. 16; 
March 1, 1938 E 15. 
10 Bureau of oreign and Domestic Commerce, Foreign Metals and Minerals Circ. 14, October 29, 1037, 


p. 28. 
1! Mining Journal (London), vol. 200, March 12, 1038, p. 298. 
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Swenda district and that a preliminary shipment of 70 tons of hand- 
picked ore had been sent to Antwerp." 

Union of South Africa.—The nickel deposits found in East Griqua- 
land and Pondoland continue to be actively prospected.? Early in 
1938 it was reported than an aerial and geophysical survey had been 
completed and that diamond drilling was under way. 

U. S. S. R.—A new nickel smelter was put into operation early in 
1937 at Rezha on the Perm Railway. The plant produces matte, 
which is shipped to Ufalei for refining. Prospecting in the Aktiu- 
binsk region of the Kazakh Republic during 1936 revealed 13 nickel 
deposits in addition to the 20 known formerly. It is claimed that 
the reserves of nickel in this region now equal those of New Caledonia. 
The deposits will be utilized to provide raw material for the Orsk 
nickel refinery in the Southern Urals.“ The Russian Alazeya geo- 
logical expedition, in its investigations east of the Alazeya Mountains 
in Yakutia, has discovered nickel and antimony deposits.'* 

Russian press reports recently admitted that the Soviet nickel 
industry has failed to sustain planned production because the Ufalei, 
Khapcheranga, and Oron plants are seriously behind schedule." 
However, improvement is expected in the near future, as the first 
section of the Southern Ural Nickel Combine at Orsk and the second 
section of the Northern Nickel Trust plant at Monche-Tudra are to 
start operations in 1938, and construction of the Norilsk refinery 
wil be completed during the next Five-Year Plan. When these 
works are all producing, 1t is claimed that the U. S. S. R. will rank 
second onlv to Canada in nickel production. 

United Kingdom.—The Clydach nickel refinery of the Mond Nickel 
Co., Ltd., produced 19,777 short tons of nickel in the form of pellets 
and 5,878 tons of nickel in salts in 1937. Nickel is now produced at 
an annual rate of 21,000 short tons, but with completion of improve- 
ments under way it will reach 25,000 tons. 


COBALT 


Consumption of cobalt in the United States in 1937 exceeded all 
previous records; and, as in the past, the demand was supplied en- 
tirely by imports, as there was no domestic output. Imports in- 
creased about 10 percent, a decline in ore receipts from Canada hav- 
ing been more than offset by larger purchases of metal and oxide from 
European refiners. As a result of the active market, domestic quo- 
tations for 97- to 99-percent metal were increased from $1.75 to $1.92 
per pound in August. At the same time, the contract price was 
raised from $1.24 to $1.36 per pound, but the minimum quantity 
subject to the contract basis was reduced from 1 ton to 100 pounds. 

World production may be roughly estimated at 2,800 metric tons 
in 1937 compared with 2,200 tons in 1936. Canada’s output de- 
clined in 1937, but French Morocco, Northern Rhodesia, the Belgian 
Congo, and British India all made substantial increases. "The Cobalt 
Association, an organization of world producers to promote joint mar- 
keting arrangements, functioned smoothly in 1937. 

1? Metal Bulletin (London), No. 2177, April 2, 1937, p. 19. 

13 South African Mining and Engineering Journal, vol. 49, pt. 1, March 19, 1938, p. 63. 
14 Metal Bulletin (London), No. 2168, February 23, 1937, p. 15. 

15 Metal Bulletin (London), No. 2193, June 1, 1937, p. 16 


1$ Metal Bulletin (London), No. 2226, September 28, 1937, p. 15. 
17 Metal Bulletin (London), No. 2244, November 30, 1937 ,p. 16 
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DOMESTIC PRODUCTION 


There was no marketed production of cobalt from domestic deposits 
in 1937. A western electrolytic-zinc plant recovered 24 short tons of 
residues which contained 6.3 percent Co, but no shipments were made. 
Discovery of a deposit from which samples assaying up to 21 percent 
Co were obtained was reported in the Tombstone district, Arizona. 
The Cobalt Gold Mining Co., Gold Hill, Colo., was considering 
exploration of its nickel-cobalt properties in Boulder County by core 
drilling. 

FOREIGN TRADE 

Total imports of cobalt increased approximately 10 percent in 1937 
compared with 1936. A 43-percent decline in receipts of cobalt ore 
was more than offset by the 21-percent rise in imports of metal and 
the 4-percent increase in imports of oxide. Exports of cobalt and 
cobalt products are not reported separately, but they are believed to 
be relatively unimportant. 


Cobalt ore, cobali (metal), oxide, and other compounds of cobalt imported for con- 
sumption in the United States, 1934-37 


1934 1935 1936 1937 
Pounds | Value | Pounds | Value Pounds Value Pounds Value 


— | — F | —M | —— | a Í Tarra sss | 


Cobalt ore............... 748, 513 | $47,435 | 419, 110 | $46,608 |1,039, 760 | $77,965 | 587,499 $44, 352 


Cobalt (metal).......... 506, 119 | 599,791 | 563,866 | 630,289 | 883,377 |1, 014, 965 |1, 073, 129 | 1,341, 928 
Oxide. s. 222 Sos dace: 328, 730 | 258, 172 | 557,083 | 503,445 | 813,642 | 885,566 | 842,847 | 1, 059, 432 
Sulphate...............- 43,590 | 11,350 | 80,082 | 23,333 46, 472 16, 502 56, 540 21,858 
Other salts and com- 

pounds---------------- 197 395 472 679 186 277 45 187 


Cobalt ore, metal, and oxide imported for consumplion in the United States, 1936-87, 
by countries, in pounds 


Ore Metal Oxide 
Country ——_— — 
1936 1937 1936 1937 1936 1937 

SA enc S L uum A S 120 AAA A A Ne ora cals 
AUSS S ere coc EE E tee 37 154 A eee 2 
Bélgilili...— vgl AN eim cea cc 870, 868 916, 749 554, 750 301, 000 
Canada... l rá 1, 026, 320 9/0:940. |. ss 8,426 iia taa 90, 310 
Finland: A AA. TES cci pone 147, 800 8, 750 109, 550 
iQ rtc E nM E ep eben e 22, 60 74, 480 
Cog AA A ARA 4482 MAA 225, 293 267, 507 
India, British................. J9 440 AAA A A O E 
United Kingdoni....-...-..o- [22222222222 labios aos 7,990 AA 2,240 AAA 

1, 039, 760 587, 499 883,377 | 1,073,129 813, 642 842, 847 


USES 


The demand for cobalt continues to expand. Toolmakers were 
active customers during 1937, particularly in Europe, and the use of 
cobalt in bright plating is increasing "odds. The use of cobalt steels 
for permanent magnets likewise is increasing, but perhaps the most 
promising market is as a catalyst. Cobalt oxide is the most efficient 
oxide catalyst for the oxidation of ammonia, and the sulphate is the 
most active catalyst for the oxidation of sodium and ammonium 
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sulphate solutions, according to Fink.” In Germany, the introduc- 
tion of cobalt and thorium as catalysts for synthesizing gasoline from 
coal by the Fischer-Tropsch process is of interest. «Japan, the United 
Kingdom, and South Africa also are experimenting with or considering 
oil production from coal. A unique use of cobalt is in soil dressings 
in areas where cobalt deficiency contributes to anaemic diseases In 
sheep. 
WORLD PRODUCTION 


Lack of statistics on the production of cobalt in the Belgian Congo 
precludes an accurate statement on total world output. However, 
from the meager information available the output of the Belgian 
Congo may be estimated very roughly at 700 metric tons in 1936 and 
800 tons in 1937. On this basis world production of approximately 
2,200 tons in 1936 and 2,800 tons in 1937 is indicated. The year 
1937 was featured by marked increases in output in French Morocco 
and Northern Rhodesia, moderate increases in British India and the 
Belgian Congo, and a substantial decline in Canadian production. 


World production of cobalt, 1935-87, in metric tons 


[Compiled by M. T. Latus] 


1935 1936 1937 
Country ! Cobalt-bearing material | 

Gross cobalt Gross euer Gross SE) 

weight tent weight tent weight tent 
Bolivia................... ANA exe A A ordenes 5| (4 
Canada: Ontario......... Cobalt, alloys, and chemicals. ..| (3) 309 (3) 403 (3) 230 
India, British: Burma *..| Cobaltiferous nickel speiss. . ...- 4, 492 198 |54, 669 214 | 4,389 298 
JSON sec aou rese Arie Cobalt concentrates. ............ 191 (3) (3 (3) 3) 3) 
Morocco, French......... Cobalt ore $. ocio 4,070 445 | 3,370 371 | 5, 280 581 


Northern Rhodesia....... Cobaltiferous copper ore......... (3) 417 (3) 461 (3) 884 


1 In addition to countries listed, Belgian Congo produces cobalt from copper ore, but production data are 
not available. 

2 Less than 1 ton. 

3 Data not available. 

4 Year ended June 30 of year stated. 

5 In addition, 5 tons of cobalt ore containing 14.4 percent cobalt and 5 tons of speiss containing 22.13 per- 
cent cobalt were reported from Nepal during the calendar year. 

6 Average cobalt content estimated at 11 percent. 


Belgian Congo.—' The Belgian Congo is one of the largest if not the 
largest source of cobalt, but accurate details of production are not 
available. The metál is derived as a byproduct from the treatment 
of copper ores by the Union Miniére du Haut Katanga. Sales of 
metal by this concern have been reported at 1,440 metric tons in 
1936 and 1,000 tons in 1935, but these figures probably exceeded pro- 
duction in those years. For some years prior to 1935 production 
apparently surpassed demand, and considerable stocks were accumu- 
lated. During the first 6 months of 1937, 1,382 tons of a copper- 
cobalt-iron alloy (believed to contain about 30 percent cobalt) were 
shipped from the Belgian Congo to Belgium for refining. A produc- 
tion of 800 tons of cobalt for the year is thus roughly indicated. 
According to Drury,” cobalt shipments by Katanga for the year 

18 Chemical and Metallurgical Engineering, New Developments in Catalysts Are Reported: Vol. 44, 


no. 6, June 1937, p. 324. 
1? Drury, C. W., The Mineral Industry During 1936: Vol. 45, p. 108. 


NICKEL AND COBALT 561 


ended September 30, 1936, totaled 684 tons compared with 267 tons 
in the previous year. 

Canada.—Canadian production of cobalt includes the cobalt in 
ores and concentrates exported from northern Ontario, cobalt metal 
produced by the Deloro Smelting & Refining Co., Ltd., Deloro, 
Ontario, and the cobalt contained in cobalt oxide produced by the 
same company. The total output amounted to 507,064 pounds 
valued at $848,247 in 1937 compared with 887,591 pounds valued at 
$804,676 in 1936.2 Exports of cobalt alloys, metal, oxides, and ores 
were valued at $909,140 in 1937 compared with $842,947 in 1936. 
Imports of cobalt oxide were 617 pounds in 1937 compared with 410 
pounds in 1936. 

The decline in Canadian production may be attributed to depletion 
of surface dumps at Cobalt, which were drawn on heavily in previous 

ears. 
d India, British.—Cobalt production of British India is derived 
largely as a byproduct of lead-zinc mining at the Bawdwin mines of 
the Burma Corporation, Ltd. A nickel speiss obtained at the lead 
smelter contains about 7 percent cobalt. It is shipped to Hamburg 
for treatment. 

An output of 5 metric tons of cobalt ore containing 14.4 percent 
cobalt and 5 tons of speiss containing 22.13 percent cobalt was re- 
ported from Nepal in 1936. 

Japan.—1t has been reported that the Japanese Soda Co. has started 
cobalt production at the Horai mines, Yamanashi Province.?! 

New Caledonia.—A representative of the French concern, Com- 
pagnie des Produits Chimiques et Electrométallurgiques Alais, "Froges 
et Camargue (Péchiney), recently acquired 8,000 hectares of cobalt 
mining land in New Caledonia.2 The company, which does not 
belong to the International Cobalt Association, plans to supply its 
cobalt needs from New Caledonia. 

Northern Rhodesia.—The Rhokana Corporation, Ltd., sold 730 
short tons of cobalt in alloys and refined products during the year 
ended June 30, 1937, compared with 462 tons during the corresponding 
year 1936. At the concentrator additions were made to improve the 
recovery of cobalt, and a second arc furnace to double the capacity 
for treating converter slag was installed. 

Union of South Africa.—Reported occurrences of cobalt in the 
Selonsriver Valley near Middleburg, Transvaal, are being investi- 
gated. 

U. S. S. R.—In June 1937 it was reported that cobalt deposits at 
Daschkessansk were to be exploited by the Solotorasvedka Trust 
and that a concentrating plant would be in operation by August.” 

22 Dominion Bureau of Statistics, Preliminary Report on the Mineral Production of Canada during the 
Calendar Year 1937: Ottawa, 1938. 

21 The Chemical Age (London), October 2, 1937, p. 27 

22 Hulley, B. M., American consul, Paris, "France, Novertbar 8, 1937. 


33 Mining Magazine (London), vol. 57, August 1937, p. 101. 
24 Chemical Age, vol. 36, June 12, 1937, p. 530. 
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MOLYBDENUM 


The molybdenum industry continued its remarkable progress in 
1937. Reacting to strong demands, world output increased 62 per- 
cent over 1936 and more than doubled the 1935 figure. The record 
world production of steel, together with the extensive armament 
activities throughout the world in 1937, served to increase the con- 
sumption of alloying elements. Molybdenum is used in a wide 
variety of alloy steels and irons designed for special applications. It 
is also used extensively in ordnance and high-tensile steels. 

Of the record output of nearly 32,000,000 pounds of molybdenum 
in 1937, the United States supplied 29,419,000 pounds, or about 92 
percent. The relatively small amount produced by other countries 
came mainly from Norway and Mexico. Output in Norway was 
less in 1937 than in 1936, but production in Mexico increased. ‘Thus, 
the United States supplies the bulk of the world's molybdenum. 

Exports of molybdenum are not known exactly, since they are not 
classified separately in trade statistics, but they are believed to com- 
prise 50 to 75 percent of the domestic production. 

The Climax mine of the Climax Molybdenum Co. is the principal 
producer of molybdenum, having furnished about 71 percent of the 
world output and 77 percent of the domestic output in 1937. Despite 
the completion, early in 1937, of & construction program that more 
than doubled the capacity, the Climax mine was pushed to meet orders. 
Milling capacity now exceeds 10,000 tons of ore per day. Of im- 
portance during 1937 were the increased production and shipment of 
molybdenite concentrates from the copper ores of the Utah Copper 
Co. at Bingham, Utah; this company became the second largest 
world producer during the year. The molybdenite production, 
however, is entirely byproduct and will depend largely on copper 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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production. Molybdenite is also being produced as a byproduct of 

M ore by the Nevada Consolidated Copper Co. at Hurley, 
ex. 

The heavy demand for molybdenum during the year stimulated the 

search for and development of deposits in various parts of the world. 


Salient statistics of the molybdenum industry in the United States, 1935-37 1 


1935 1936 1937 
Production: 
Ore cC PUER short tons..| 1,384,000 | 2,269,000 | 1 3, 638, 000 
Concentrates. poche coded dress do.... 11, 786 17, 686 30, 357 
Molybdenum contained: 
o A oboe eee percent.. 48. Y 48. 59 48. 46 
A A A IN A pounds..| 11,512, 000 | 17, 186,000 | 29, 419, 000 


Ee 10, 892, 000 | 17,959,000 | 30, 122, 000 
EEN $7, 261, 000 |$11, 933, 000 | $20, 571, 000 


jq MEL 68, 758 49 7, 707 
WaluG: ———————————)—— ————— eeeee $40, 721 $213 $13, 491 


1 Figures for molybdenum exported not separately recorded. 
3 Excludes copper ore from New Mexico and Utah yielding molybdenite concentrates. 
3 Estimated by Bureau of Mines. 


PRICES 


Prices for molybdenite concentrates carrying 90 percent MoS, were 
quoted nominally by the Engineering and Mining Journal at 42 cents 
per pound of contained MoS, throughout 1937. London prices for 
the same grade of concentrates, however, increased during the year. 
In January 1937 the quotations were 39s. to 40s. per long ton unit. 
Steady advances, however, brought the quotations to 47s. to 48s. in 
October, where they remained for the rest of the year. This price 
rise was equivalent to an increase of from 43.2 cents per pound in 
January to 52 cents in October. 


DOMESTIC PRODUCTION 


Alaska.—The Kennecott Copper Corporation has taken an option 
and has been doing development work on a molybdenum prospect in 
the Copper River valley near Valdez. 

Arizona.—Four mines produced molybdenum in Arizona in 1937, 
and the molybdenum content of the concentrates produced amounted 
to 1,173,942 pounds. 

The largest producer, the Arizona Molybdenum Corporation, which 
operates a property at Copper Creek near Mammoth, Pinal County, 
treated 75,156 short tons of ore during 1937, from which 812 tons of 
concentrates containing 943,512 pounds of molybdenum were re- 
covere 

The Molybdenum Gold Mining Co., a subsidiary of the Molyb- 
denum Corporation of America, continued to mine complex ore from 
the oxide zone in the Mohawk and New Year claims near Mammoth. 
The mine-run ore, from which gold, silver, lead, molybdenum, and 
vanadium are recovered by flotation, was sold to the Mammoth-St. 
Anthony, Ltd., which purchased the Molybdenum Gold Mining Co.'s 
mill on Jan. 3, "1937. The Mammoth-St. Anthony, Ltd., also mills a 
similar ore from its nearby Mammoth mine. In 1937 the mill pro- 
duced 2,002 tons of concentrates containing 227,630 pounds of Mo. 
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A small quantity of molybdenum oxide concentrates was produced 
in 1937 by the Slick Mining € Refining Co. from its mine and mill near 
Pearce, Cochise County. 

Colorado.—The Climax Molybdenum Co., the world's largest pro- 
ducer of molybdenum, operated its mine and mill at capacity through- 
out 1937, having mined 3,462,634 short tons of ore, from which 21,521 
tons of concentrates containing 22,750,368 pounds of molybdenum 
were recovered. Output at this property has quadrupled in the last 
5 years, as shown in the following table. 


Molybdenum (element) contained in concentrates produced from the Climaz deposit, 
Colorado, 1933-37 


Pounds Pounds 
ODO uses alada ta 5, 028, 695 | 1936-------------------- 15, 216, 806 
SUSPEN 8, 378, 683 | 1937... 22.22 2222222. 22, 750, 368 
1935-------------------- 10, 168, 635 


The large construction program, which resulted in more than dou- 
bling the mill capacity to over 10,000 tons per day, was completed in 
1937, and the operation of the new units served to swell the company’s 
output. Because of the large increase in production, it was reported * 
during the year that the company found it necessary to open training 
schools for men, due to the shortage of skilled miners and machine 
men. The construction program also included the erection of facili- 
ties for employee welfare and the completion of modern houses for 
employees and staff near the tunnel on Bartlett Mountain. Coulter ? 
gives the developed reserves at Climax at 100,000,000 short tons of 
ore containing 0.8 percent of molybdenite with the known mineralized 
area not fully explored. The method of mining was been described 
by Romig.* 

Other development work and discoveries were reported from 
Colorado in 1937, but Climax was the only producer. 

Idaho.—The International Molybdenum Co. made a small produc- 
tion, but no shipments, in connection with the development of its 
property near Porthill in Boundary County. A 30-ton mill was 
completed in 1937. 

Nevada.—No production or shipments of molybdenum were 
recorded for Nevada in 1937, but development work on several deposits 
was reported. 

New Mexico.—The Molybdenum Corporation of America continued 
to operate its mine and mill some 7 miles east of Questa along the 
Red River. Most of the ore treated was mined by leasers from older 
parts of the property, company miners having been engaged in 
development work on lower levels. The ore is relatively high grade 
and the tonnage treated is comparatively low. 

Of importance during 1937 was the recovery of molybdenite from 
the copper concentrates at Chino by the Nevada Consolidated Copper 
Co. While production did not begin until late in the year, 131,110 
pounds of concentrates were recovered during 1937. The separation 
of molybdenite from copper concentrates at Chino followed the success- 
ful operation at Utah Copper Co. 

2 Engineering and Mining Journal, vol. 138, No. 9, September 1937, p. 74. 
is DOM William J., Molybdenum Operations at Climax: Mining Cong. Jour., Vol. 23, No. 1, January 


‘ Romig, W. E., Slushing v. Gravity Loading at Climax Mine in Colorado: Skillings’ Mining Review, 
Vol. 26, No. 26, October 23, 1937, pp. 1, 4-5. 
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Utah.—A surprising feature of 1937 was the large recovery of molyb- 
denite concentrates from the operations of the Utah Copper Co., 
where the molybdenite is recovered as a byproduct in the concentra- 
tion of copper ores and retreatment of molybdenum-bearing concen- 
trates. Production in 1937 amounted to 8,187,615 pounds of con- 
centrates containing 4,912,569 pounds of molybdenum. Separation 
of molybdenite was done at the Magna concentrator throughout the 
year and at the Arthur plant for about 10 months following comple- 
tion of construction. Marked improvement in recovery and analysis 
of concentrates was accomplished during the year as a result of re- 
search and experience gained in handling the material. As the 
molybdenum content of the ore is very low, the production of molyb- 
denite concentrates is entirely byproduct and will fluctuate with the 
output of copper. 

Washington.—The Deertrail Monitor Mines Co. mined about 2,000 
short tons of ore at its Monitor mine near Fruitland, Stevens County. 
About half of the output was milled, and 5 tons of concentrates were 
recovered in the 50-ton flotation mill. The product was stored at the 
mine. The plant operated from May 1 to the end of the year. 

About 1,000 short tons of ore were produced by the Consolidated 
Mines & Smelting Co., Ltd., in connection with the development of 
its property near Keller in Ferry County. The ore was stored 
awaiting the building of a mill. ~ 

Development work was continued at the property near Omak by 
the Molybdenum Mines Co. 


IMPORTS AND EXPORTS 


Imports of molybdenum or compounds of molybdenum are small. 
Exports of molybdenum, principally in the form of concentrates, 
provide an important outlet for the domestic molybdenum industry. 
Data are not available, since molybdenum is not classified separately ` 
in export statistics; but it appears that 50 to 75 percent of the domestic 
production of concentrates is exported. 


Molybdenum ore and concentrates, ferromolybdenum, molybdenum metal and powder, 
calcium molybdate, and other compounds and alloys of molybdenum imported for 
consumption in the United States, 1928-37 


En Moy 

enum enum 

Year content Value Year content Value 
(pounds) (pounds) 

rv, AAA 576 $1,385 || 1933_.......... 670 $601 

1020 WER 1, 627 2, 384 || 1094 2. -------- 213, 928 124, 156 

1930 222 orae eee nce 283,846 1095 68, 7 40, 721 

Eeer 210, 766 213, 660 || 1986______________ e 

Lt BEEN 89 [| 1937_. 1 tones 7,707 13, 491 

USES 


Molybdenum is used principally in the iron and steel industry for 
making special alloy steels. Continued research is broadening the 
field of application both in new outlets and as a substitute for other 
alloying elements. Molybdenum may be used alone to impart certain 
desired properties to iron or steel, but more frequently it is used in 
conjunction with one or more of the other ferro-alloying elements. 


MOLYBDENUM, TUNGSTEN, AND VANADIUM 567 


For most purposes, molybdenite (MoS,), the principal mineral raw 
material, is converted, before using, to ferromolybdenum, an electric- 
furnace product carrying 60 to 65 percent molybdenum, or to cal- 
cium molybdate, à compound resulting from the roasting of molybde- 
nite with lime and containing 35 to 45 percent molybdenum. The 
latter is the cheaper method of preparing molybdenum for industrial 
applications. 

The use of molybdenum-bearing, high-speed tool steels for metal 
cutting at high speeds continued to make progress in 1937. It has 
been reported that the German Government has ordered the use of 
molybdenum instead of tungsten in steel-cutting and boring tools. 

Molybdenum compounds find limited use in the nonmetallic field, 
but consumption is not large. 


WORLD PRODUCTION 


World production of molybdenum comes from only a few mines. 
Operations in Mexico, Norway, and the United States furnish the 
bulk of the world's requirements. The search for new sources con- 
tinued during 1937, but, aside from the extensive production incident 
to the treatment of copper ores in the United States, no large devel- 
opments were recorded. 


World production of molybdenum ores and concentrates, 1983-37, in metric tons 
[Compiled by M. T. Latus] 


Country 1933 1934 1935 1936 1937 

Australia: 

New South Wales (concentrates). ........................- 6 aut s (1) 16 

Queensland (eonceentrates). 5 1 11 20 5 
Canada (concentrates) -o sec St E e a aue 12 
China (ore containing 45 percent Mo)-------------------------- 1 2 (2) (1) (1) 
Chosen (OLB) EE 105 104 106 80 (1) 
Japan (dressed ore)... .... . .. J. eee ene eee is Seat ee ede iaa 5 6 7 (1) 
Mexico (CMoceontent) 40 467 687 534 629 
Morocco, French (eopncentratesid -------------------------- 117 149 190 187 149 
Norway (Moceopntent) M 248 146 388 422 360 
Peru (concentrates) _.............-__------ Ll lll Ll cL ll ll cll... 9 15 13 19 83 
Rumania (Bi-MO0 eebe ols 6 14 46 (1) 
Turkey (ORG) AAA s En s Senma u Sh uum um ESA act O stan zs 
United States (Mocontent) 2,577 | 4,247 | 5.222| 7,795 | 13,344 
TE EE AA A LKE 84 


1 Data not yet available. 
2 Less than 1 ton. 
3 Exports. 


Canada.—The only molybdenite produced during 1937 came from 
the property of the Phoenix Molybdenite Corporation in Renfrew 
County, Ontario. Prospecting and development work was done on 
several molybdenite showings in Ontario, Quebec, Manitoba, and 
British Columbia. 

Mexico.—Output of molybdenum in Mexico, which was larger in 
1937 than in 1936, comes from the operations of the Greene Cananea 
Copper Co., where molybdenite concentrates are recovered as a 
byproduct in the treatment of copper ores. 

Norway.—The Knaben Mólybdan Gruber, the only producer of 
molybdenum in Norway, continued to produce from the Knaben No. 2 
mine near Kristiansand and restarted Knaben No. 1 at the end of May. 
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Output was lower in 1937 than in 1936, and exports of concentrates 
declined from 745 to 612 metric tons. A new undertaking, the A/S 
Laxadalen Gruber, was initiated in 1937 at Gildeskal in northern 
Norway, and shipments should begin in 1938. A small amount of 
prospecting was done at the Orsdalen wolfram and molybdenum 
mines in southern Norway.’ 


TUNGSTEN 


The armament boom and the outbreak of hostilities in China drew 
attention to the tungsten industry in 1937. Prices skyrocketed and 
supplies at times were scarce. The frantic demand resulted not only 
from increased consumption, but was amplified by the Japanese 
invasion of China, normally the principal supplier, and the expecta- 
tion that flow of Chinese tungsten would be curtailed or suspended. 
The outbreak of hostilities found the Chinese monopoly in a strong 
position, with supplies under control and output well sold ahead. 
The contraction of Chinese supplies, however, failed to materialize, 
and exports increased sharply in 1937, more than doubling the 1936 
figure and establishing a new high. While complete world-production 
statistics are not available at this time, preliminary information indi- 
cates that output passed the record total of 1918. 

Production in the United States was the largest of record, except 
for the war years, 1916-1918, when high prices and shortage of sup- 
plies stimulated a countrywide search for essential minerals. Many 
new domestic producers appeared during 1937, new properties were 
prospected and developed, old mines reopened, and old dumps worked. 


Salient statistics of the tungsten industry in the United States, 1936-37 


1936 1937 
Short Short 
tons Value tons Value 
Concentrates shipped (60 percent WO3)-------------------- 2, 612 | $2, 323, 818 3,500 | $4,094, 000 
Imported for consumption (W content)... 1,883 | 1,676, 823 2, 848 3, 073, 612 
Stocks in bonded warehouses, Dec. 31: 
Ore CW content). lnscn oo cee eed 541 414, 616 401 707, 350 
Metal (W content)------------------------------------- 4 8, 798 4 9, 447 


PRICES 


The quotations on tungsten ore or concentrates moved upwards 
rapidly during the first nine months of 1937 and declined somewhat 
during the last quarter. The recession in the domestic steel industry 
late in the year, together with the continued large supply from China 
and the withdrawal of Germany from the market, accounted for the 
decline in prices. London prices for Chinese wolframite concentrates 
containing 65 percent WO,;, as quoted by the Mining Journal (London), 
which opened the year at 32s. to 33s. per long-ton unit of WO,, c. i. f., 
reached their highest point in mid-September, when the quotations 
were 125s. to 130s. According to the Engineering and Mining Journal, 
domestic-scheelite quotations increased from $16 to $16.50 per short- 


5 The Mining Journal, London, Norway in 1937: Vol. 200, No. 5350, March 5, 1938, p. 213. 
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ton unit of WO; at the beginning of the year to $35 per unit during 
the last week in September, when the price began to drop, reaching 
$22 to $25 by the end of the year. The domestic price level reached 
during 1937 was the highest ever recorded in peacetime. 


DOMESTIC PRODUCTION 


The higher prices in 1937 caused feverish activity in the domestic 
tungsten industry. Output, the highest in peacetime, was derived 
from a rather large number of widely scattered places. Ten States 
(Arizona, California, Colorado, Idaho, Missouri, Montana, Nevada, 
New Mexico, Utah, and Washington) supplied the commercial domes- 
tic total, Nevada being the largest producer. Prospectors for tungsten 
were active during the year and new properties were developed. A 
number of new mills were built and dormant properties and old dumps 
attracted attention. 


Concentrated tungsten ores (reduced to equivalent of 60 percent WO) produced in 
the United States, sold in 1933-37, and average price per unit 


Average Average 
Year e Value  |price per Year Pu Value  |price per 
unit unit 
1933____.. oacsioces 895 $514, 234 $9. 58 || 1936______________ 2, 612 | $2, 323, 818 $14. 83 
IOM E AA 2, 049 1, 791, 316 14.57 || 1937.........-...- 3, 500 4, 094, 000 19. 50 
1030- onem esl 2, 395 1, 921, 017 13. 37 


Arizona.—Shipments of tungsten concentrates from Arizona opera- 
tions in 1937 totaled 312 short tons averaging 67.15 percent WO,, 
compared with 423 tons averaging 69.42 percent WO; in 1936. 

By far the largest output came from the Boriana mine near Yucca, 
Mohave County, where wolframite concentrates containing about 70 
percent WO, are recovered from the milling of the ore. "This property, 
formerly operated by the Boriana Mining Co., was leased by the 
Molybdenum Corporation of America in 1937. The mill at the prop- 
erty burned in November. A number of smaller producers shipped 
wolframite, huebnerite, and scheelite concentrates during the year. 

California.—Shipments of tungsten concentrates (all scheelite) from 
California in 1937 amounted to 511 short tons containing 67.68 per- 
cent WO;, more than double the 1936 figure. The largest producer, 
the Atolia Mining Co. near Atolia in San Bernardino County, shipped 
329 short tons of scheelite concentrates containing 65.37 percent WO,. 
The company milled 31,794 tons of ore containing 1 percent WO,. 
Seven other producers, three in Inyo County, two in Kern County, 
one in Riverside County, and one in Tulare County, contributed to 
the California total. The United States Vanadium Corporation, a 
subsidiary of the Union Carbide € Carbon Corporation, completed a 
250-ton per day mill at Pine Creek near Bishop, and the Tungsten 
Corporation of California was building a new 150-ton per day mill at 
the old Beauregard mine near Benton Mills, Inyo County; but neither 
company produced in 1937. 

Colorado.— Tungsten mines in Colorado were active in 1937. Total 
shipments were 303 tons of concentrates carrying 43.38 percent WO.. 
The largest shipments were made by the Wolf Tongue Mining Co., 
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operating at Nederland. The other large shipper, the Gold, Silver & 
Tungsten, Inc., treats mostly a purchased ore in its mill at Tungsten. 
It was reported during the year that the Fansteel Mining Corporation 
had leased the Mammoth tungsten mill on Beaver Creek near Neder- 
land from W. L. Tanner. 

Tungsten operations in Colorado center around the ferberite veins 
in Boulder County. The deposits have been described recently by 
Loomis.’ 

Idaho.—Operations at the Ima mine on Patterson Creek, about 11 
miles east of May, which were begun in 1936 by the Ima Mines Cor- 
poration, continued through 1937. Denver jigs and flotation cells 
were added to the concentrator in 1937, and 17,480 short tons were 
milled which resulted in the production of 82 tons of huebnerite con- 
centrates averaging 68 percent WO, The mill also makes sulphide 
concentrates containing silver, copper, and lead. The Ima mine was 
the only producer in Idaho in 1937, but the Four Square Gold Syndi- 
SÉ was developing a property 2 miles west of Murray in Shoshone 

ounty. 

Multo small shipment (less than 1 ton) of low-grade con- 
centrates was reported from Missouri in 1937. 

Montana.—One producer, the Jardine Mining Co., operating the 
Jardine mine near Jardine in Park County, shipped 22 short tons of 
scheelite concentrates carrying 38.63 percent WO,, the total for Mon- 
tana in 1937. The tungsten concentrates were produced largely from 
slimes and other accumulated material. The principal product of the 
operation is gold. 

Nevada.—Nevada retained its position as the principal tungsten 
producer in 1937; shipments of concentrates totaled 2,153 short tons 
reduced to equivalent 60 percent WO;. A large part of the output 
was scheelite concentrates from mines of the Nevada-Massachusetts 
Co. near Mill City and Mina. A 100-ton addition to the 250-ton 
flotation mill at Mill City was completed early in 1937. The addition 
was designed to treat slime from the main mill. The Tungsten Metals 
Corporation at Ely in White Pine County produced scheelite from two 
mines and was the largest of several other small operators that con- 
tributed to the Nevada total in 1937. Much prospecting and develop- 
ment work on tungsten was done during the year. A number of mills 
were built, including the 100-ton-per-day plant of the Nevada Tung- 
sten Corporation near Gardnerville. The Union Carbide & Carbon 
Corporation, it was reported, was developing a tungsten property in 
m Rose Creek district, 14 miles southwest of Winnemucca in Pershing 

ounty. 

. New Mexico.—The Tung-Ore Co. made a small shipment of concen- 
trates from development work on a group of claims near Penasco in 
Taos County. 

South Dakota.—The Met-Alloy Mining Co. produced a small 
amount of ore containing ferberite and wolframite in connection with 
the development of a number of claims near Hill City in Pennington 
County. No shipments were made, however. During 1937 the 
properties were sold to the General Electric Co. 


Loomis, Frederick B., Jr., Boulder County Tungsten Ores: Econ. Geol., Vol. 32, No. 7, November 1937, 
pp. 952-963. 
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Utah.—Shipments from Utah in 1937 were 22 short tons of scheelite 
concentrates averaging 63.18 percent WO;. Most of the output came 
from the Star Dust mines near Gold Hill, operated by the Star Dust 
ES Inc. Other small shipments came from Garrison and Gold 

1 

Washington.—Shipments from Washington in 1937 were 63 short 
tons of wolframite concentrates averaging 61.05 percent WO, By 
far the largest quantity (60 tons) came from the Germania mine near 
Fruitland in Stevens County. This property was taken over on July 
1, 1936, by the General Electric Co., which subsequently remodeled 
the mill and installed a new power plant. The mill was put into oper- 
ation in September 1937. 


IMPORTS AND EXPORTS 


Domestic supplies of tungsten are insufficient for requirements 
under normal conditions, and the United States imports both tungsten 
concentrates and products, principally the former. Imports of ore 
and concentrates for consumption (tungsten content) amounted to 
5,561,022 pounds in 1937, compared with 3,586,293 pounds in 1936, 
an increase of 55 percent and the largest amount since 1929.  Sixty- 
eight percent of the 1937 total came from China. In addition, 442,251 
pounds of tungsten in concentrates were imported for smelting, re- 
fining, and export, compared with 579,027 pounds in 1936. Imports 
of tungsten and tungsten carbide were lower, while imports of tungstic 
we? and other compounds of tungsten, though relatively small, were 

gher. 


Tungsten ore and concentrates imported for consumption in the United States, 
1986—37, by countries 


1936 1937 
Country Gross | Tungsten Gross Tungsten 
weight content Value weight content Value 
(pounds) | (pounds) (pounds) | (pounds) ! 

Africa: 

British South, other !......|.... 2.2.22 |... c. |--- 22... --.- 53, 000 27, 740 $12, 681 

Union of South Africa.... 25, 531 13, 786 $6, 908 102, 603 54, 041 25, 271 
Argentina. ................... 21, 758 11, 597 6, 304 257, 797 138, 225 71, 266 
Australia... soos cea 236, 254 135, 195 67, 686 566, 522 306, 770 212, 098 
Belgium. ....................- 188, 462 104, 582 48, 576 95, 200 42, 197 21, 485 
Bolivia... can codo ees 94, 780 47, 011 17, 628 143, 763 74,878 29, 780 
British Malaya..............- 741, 582 436, 871 198, 588 1, 590, 883 975, 786 538, 995 
Congnda ` sier sarro 74, 667 40, 996 A el PARE AN asm 252 mas 
CUNO A A IN AAN PA E 8, 700 8, 677 4,3 
ChlID8sA corra eto EA 4, 800, 582 2, 559, 254 1, 067, 728 7, 104 224 3, 794, 440 1, 941, 844 
Re A -0 , 281 1,815 E AAA EAS APA 
Hong Kong..................- 85, 209 42, 224 18, 370 33, 600 17, 472 14, 511 
JAP Alomar cuero icu 56, 000 29, 120 13, 169 111, 152 59, 560 34, 078 
Mexico- eege de 187, 102 95, 815 36, 570 89, 763 48, 734 27, 086 
Polls zu ee 77, 800 7, 686 15 2908 dE br, u A 
Sweden......................- 55, 510 30, 341 11, 372 22, 418 12, 502 6, 616 


6, 648, 527 | 3,586,293 | 1,529,658 | 10, 189, 625 | 5, 561, 022 2, 940, 038 


1 Rhodesia (Northern and Southern), Bechuanaland, and N yasaland Protectorate. 
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Tungsten in metal and compounds imported for consumption in the United States, 
1936-87, by countries 


Tungsten (metal) and tungsten Tungstic acid and other com- 
carbide ! pounds of tungsten 
Country 1936 1937 1936 1937 
Tungsten Tungsten Tungsten Tungsten 
content Value | content Value | content | Value | content | Value 

(pounds) (pounds) (pounds) (pounds) 
ANE eg WEE 389 $1, 701 1, 600 $ü 1/4 A A AAN A 
Canada ...............- 1, 988 1, 1, 04 1. 044.1... L o A 30 $75 
Germany...............- 11 134 21 170 210 $761 492 1, 580 
TACO oes AA A A deed 175 LIO tiesto ie coke 
Switzerland..._._.__-._.]_...--..--].------.-. 9, 819 12; 598 I AMA ete AA eae ss 
United Kingdom........ 177,703 | 141,699 | 121,473 | 111,987 |..........|.--..--.].-.-..--..]|.--.---- 
180,091 | 145,234 | 133,959 | 131,913 385 | 1,931 522 1, 661 


1 Includes combinations containing either metal or carbide. 


USES 


The principal uses of tungsten are in the manufacture of high-speed- 
tool steels, cemented tungsten carbides, stellites, and electric-light 
and radio-tube filaments; in the preparation of various chemicals, 
such as pigments; and in the tanning of white leather. Detailed dis- 
cussion of these uses may be found in previous chapters of this series. 
Reference is also made to the recently revised reference book covering 
the production, metallurgy, properties, and applications of tungsten 
by Smithells ” and to the chapter on tungsten by W. P. Sykes in 
Modern Uses of Nonferrous Metals, A. I. M. E. Series, 1935 (pp. 376- 
388). "Tungsten carbide continued to make progress. In this form 
tungsten may be used alone or in combination with other metal car- 
bides, notably tantalum and titanium, for the manufacture of hard 
alloys used principally for metal cutting tools. Dies, machine parts, 
rolls, and other tools are made with hard alloys in the wear-resisting 

arts. A new abrasive compound of tungsten, titanium, and carbon 
1s reported to give long life to abrasive wheels. 


WORLD PRODUCTION 


World output of tungsten in 1937 was much greater than in 1936 
and may have passed the record total of 31,942 metric tons established 
in 1918. 


? Smithells, Colin J., Tungsten: 2d ed., D. van Nostrand Co., New York, 1936, 272 pp. 
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World production of tungsten ores, 1983-37, by countries, in metric tons of concentrates 
containing 60 percent WO; 


[Compiled by M. T. Latus] 


Country ! 1933 1934 1935 1936 1937 


 _ _ _ ___ _  _  Ó E E _EE EE...  __— — k A a E S 


North America: 


XICO AA A IAN AN 80 54 57 33 
United States. ........................ 812 1, 859 2, 173 2,370 3, 176 
812 1, 939 2, 227 2, 427 3, 208 
South America: 
ArgentiDa. A Sell eo ets 392 579 702 (2) 
Bolivia. o á 240 794 1,423 1,741 e 802 
AA A AA AA, EES 2 (2) 
POPU +; oe est ee eee eee eae kz aus Gs tel 12 57 92 30 
240 1, 198 2, 066 2, 535 (2) 
Europe: 
Germany (Saxony)..............-- c |. 2 cc c ¡AAA eec cei (2) 
Great Britain (Cornwall).............- 12 223 256 221 (2) 
quis A —— 358 610 1, 140 1, 379 1, 948 
A AA 46 49 (2) (2) 
IA A AAA AA EE 62 (2) 
416 883 1,396 1, 662 (2) 
Asia: 
A AA 6, 000 5, 099 7, 998 7, 638 17, 805 
A cu 144 399 949 1, 849 
India, British (Burma)................ 3, 056 3,913 4, 527 5, 299 (3) 
Indochina (Tonkin)................... 250 300 417 503 (2) 
JAD802 eee hice ene ani 31 70 96 61 (2) 
Malay States: 
Federated Malay States. .......... 1, 188 1, 921 1, 720 1, 712 955 
Unfederated Malay States. ........ 91 90 315 325 279 
Netherland India -2-2-2-2 22222afa 2222n 1 1 1 (2) 
2) 9 6 O pt pa n syn A 86 82 82 (2) 
10, 760 11,829 16, 105 17, 470 (2) 
Africa Se ee 
eh TEE ee hele l Ds 5 16 11 2 
Southern Rhodesia.................... 33 117 26 88 275 
South-West Afen... 3 18 53 46 (2) 
Tanganyika Territory................. lo o lo oc sss 6 2 (2) 
Union of South Africa... 11 30 41 
36 140 112 177 (2) 
So | eee 
Oceania: 
Australia: 
New South Wales. ................ (4) 59 63 18 66 
Northern Territory................ 13 89 126 141 345 
Queensland ----------------------- 14 41 27 22 7 
PASM SIG ois ns he eii 123 230 275 245 345 
New Zealand-------------------------- 19 39 61 49 (2) 
169 458 552 475 (2) 
12, 433 16, 447 5 22, 458 6 24, 746 (2) 


! In addition to the countries listed, tungsten ore is produced in the U. S. 8. R., but no data of production 
are available for the period under discussion. 

2 Data not available. 

3 Exports. 

4 Less than 1 ton. 

5 Exclusive of Spain. 

6 Exclusive of Chile and Spain. 
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Argentina.—Argentina is the second largest producer of tungsten 
in South America. Output comes principally from the provinces of 
San Luis and Cordoba, much smaller amounts coming from San Juan 
and Catamarca. 

China.—China is the principal source of tungsten. The Sino- 
Japanese hostilities, commencing in August 1937, caused eoncern in 
the world markets regarding continuation of supplies from this source, 
but exports in 1937 increased to an unprecedented total of 17 895 
metric tons, compared with 7,638 tons in 1936. Exports in the first 
half of the year, however, were much greater than during the last half. 
As none of the larger areas where tungsten is mined have been affected 
in any way, the principal effect of the Japanese invasion was a re- 
routing of the flow of concentrates. Formerly much of the exports 
moved out of Shanghai coming from inland through the river ports of 
Hankow, Hupeh Province; Kiukiang, Kiangsi Province; and Changsha 
Hunan Province. With the closing of the Yangtze and Whangpoo 
Rivers early in the summer, exports from Shanghai, which had been 
high during the first half of the year, dropped precipitously and virtu- 
ally vanished during the last quarter. Chinese concentrates moved 
out, however, via the Canton-Hankow railroad for transshipment at 
Hong Kong. Except for smuggled ore, the sales of Chinese tungsten 
concentrates is a Government monopoly conducted through an office 
of the (Chinese) National Resources Commission. 

Hunan, Kiangsi, and Kwangtung are the three principal tungsten- 
producing provinces in China. Tungsten deposits in Kiangsi were 
found originally in Pinyang and Hohsien, but later in 1934 and 1935 
new fields were discovered in Kungcheng and Kuanyang. The richest 
deposits in the latter district are near Heitsingshan, 90 li southwest of 
Kuangyang City, and the whole district was placed under Govern- 
ment control in April 1936.8 It was reported during the year that 
two deposits of wolframite were discovered early in September in 
Kwangsi Province, one about 10 miles and the other about 30 miles 
from the city of Wuchow. 

Hong Kong.—Operations in the New Territories during 1937 dis- 
closed numerous pockets of wolframite, which were soon exhausted, 
and operations were discontinued before the end of the year. 

India, British.—Output in India comes entirely from Burma, princi- 
pally from the Hermingyi mine near Tavoy and the Mawchi mine in 
the southern part of Karenni State. Exports of mixed tin and tung- 
sten concentrates were 10,272 metric tons in 1937, compared with 
8,553 tons in 1936 ; most of the shipments went to the United Kingdom. 
Reserves of ore at the Mawchi mine as of June 30, 1937, were 498,050 
tons, with an average of 3.54 percent of mixed tin and tungsten con- 
centrates. In addition, 550,000 tons have been estimated as the prob- 
able reserves. 

Malay States.— The production in the Malay States is virtually all 
scheelite from the Kramat Pulai mine near Ipoh. "The ore is of good 
quality but reserves are limited.  Prospecting for other scheelite de- 
posits in the district is now being done. Exports in 1937 were 1,234 
metric tons. 

Portugal.—Output in Portugal in 1937, the largest European pro- 
ducer, increased 41 percent over 1936. The Beralt Tin & Wolfram, 


8 Chinese Economic Journal and Bulletin, Recent Developments in Kunagsi A ning Industry; Bureau 
of Foreign Trade, Ministry of Industry, Shanghai, Vol. 20, No. 4, April 1937, p. 4 
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Ltd., with properties at Panasqueira in the Province of Beira Baixa, 
district of Castello Branco, was the largest producer. The ore is 
exported to European manufacturers of ferrotungsten. 

Southern Rhodesia.— The continent of Africa produceslittle tungsten; 
the prineipal output comes from Southern Rhodesia, where produc- 
tion increased to 275 metric tons in 1937. A 100- ton-per-day plant 
was being installed at the Sequel mine of the St. Swithin's Ores & 
Metals, Ltd., near Tshontanda. | 


VANADIUM 


The world sources of vanadium supply also felt the pressure of in- 
creased demand in 1937. Vanadium has found a wide range of appli- 
cations in alloy steels and, consequently, demand follows the vagaries 
of the steel industry. The world's supply comes from a limited 
number of operations, principally in four countries, of which Peru 
normally is the most important. Production in Peru, all of which 
comes from the Minasragra mine, increased heavily in 1937 over 1936 
and exports more than trebled the 1936 figure. American production, 
likewise, recorded a striking increase but was still inadequate for our 
requirements, and imports (all from Peru) increased sharply, amount- 
ing to 7,403 short tons containing 1,258,880 pounds of V 

Purely nominal quotations for vanadium ore were unchanged through 
1937 at 27% cents per pound of contained VO 


Salient statistics of the vanadium industry in the United States, 1936-37 


1936 1937 


Quantity Value Quantity Value 


Production: 


Carnotite oresl short tons. - 1, 439 $73, 881 1, 708 $65, 294 
Vanadium contained.................- pounds.. 52, 695 (2) 73, 788 2 
Vanadium and complex ores. .......... short tons. . 74, 299 (3) 129, 372 (3) 
Vanadium contained.................. pounds.. 86,817 (3) 1, 012, 337 (3) 
Imports: 
Vanadium oreg short tons. - 1, 867 155, 730 7, 403 638, 799 
Vanadium contained.................. pounds... 342, 720 |............ 1, 258,880 |...........- 


1 Also contained radium and uranium as follows: Radium—1936, 2,716 milligrams; 1937, 3,141 milligrams. 
Uranium—1936, 17,961 pounds; 1937, 20,764 pounds. 

? Figures not available. 

3 Bureau of Mines not at liberty to publish figures. 


DOMESTIC PRODUCTION 


Production in the United States of vanadium contained in all types 
of ores from which it was recovered totaled 1,086,125 pounds in 1937, 
compared with 139,512 pounds in 1936. 

Arizona. — Output of vanadium came from the operations of the 
Molybdenum Gold Mining Co. and the Mammoth-St. Anthony, Ltd., 
near Mammoth, where complex ores containing recoverable values 1 in 
gold, silver, lead, molybdenum, and vanadium are treated in a flotation 
mill operated by the latter company. The mill, which was sold to 
the Mammoth-St. Anthony, Ltd., by the Molybdenum Gold Mining 
Co. on January 3, 1937, produced 2 ,002 tons of concentrates containing 
190,034 pounds of V;O;. The International Vanadium Corporation 
was developing the Dripping Springs mine near Globe, Ariz. A 100- 
ton flotation mill was completed in 1937, but there was no production. 
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Colorado and Utah.—The production of vanadium in carnotite 
mined in scattered localities through western Colorado and south- 
eastern Utah amounted to 979,706 pounds in 1937, compared with 
52,695 pounds in 1936. A large part of the output came from Colo- 
rado, where the United States Vanadium Corporation reopened the 
once famous and important radium mines in the Paradox Valley 
region for the production of vanadium. Operations, which were 
begun late in 1936, were continued through 1937. The ore, which 
runs nearly 2 percent V:0;, is processed in the recently completed 
plant at Uravan, where capacity was doubled in 1937. The vanadium 
is recovered as V40; by roasting the ore with salt, leaching the sodium 
vanadate with water, and precipitating the V0; with acid. The 
precipitate 1s then sintered to a product containing about 88 percent 
V;O,. Extensive quantities of low-grade ore constitute an important 
reserve to maintain operations here for many years. Other operations, 
some of which are equipped with small mills, contributed much 
smaller amounts to the 1937 total. 


USES 


The principal use of vanadium is in making special alloy steels and 
irons, and minor amounts are employed in the form of ammonia 
meta-vanadate as à catalyst in the manufacture of sulphuric acid. 
Further details concerning its use may be found in former reports of 
this series in Minerals Yearbook, in the A. I. M. E. series, Modern 
Uses of Nonferrous Metals (pp. 213—216), and in the pamphlet, Va- 
nadium Steels and Iron, issued by the Vanadium Corporation of 


America in 1937. 
WORLD PRODUCTION 


The large jump in production in the United States was the most 
significant development of 1937. Output in Peru exceeded that in 
South-West Africa for the first time in a number of years. Peruvian 
output came from the Minasragra mine of the Vanadium Corporation 
of America and contained 15.71 percent V,O,. Three mines, the 
Abenab, Baltika, and Nageib, contributed to the total in South- 
West Africa, which averaged 19.75 percent V;,O,. Production in 
Northern Rhodesia came from the operations of the Rhodesian 
Broken Hill Development Co., Ltd.; output in 1937 comprised 1,168 
metric tons of concentrates averaging 13 percent VO, and 291 tons 
. of fused vanadic oxide containing 91.72 percent V.O;. 


World production of vanadium in ores and concentrates, 1933-37, in metric tons 
[Compiled by R. B. Miller] 


Country 1933 1934 1935 1936 1937 
ta Rhodesia.: cuida is dá 36 3 173 A 235 
HELME A OCC IN IA A GENEE 5 1 
South: -W est AMIA Sa a as ie 18 34 176 582 
United States. ...... 2.2 ee 2 (2) (2) 63 493 
1 Shipments from stock. e 


2 Bureau of Mines not at liberty to publish figures. 
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The United States led the world in setting new records for the pro- 
duction and consumption of aluminum in 1937. Domestic production 
of aluminum was 30 percent above that for 1936 and exceeded the 
previous peak output of 1930 by 28 percent. Despite the sharp 
business recession during the closing months of 1937, the consumption 
of primary aluminum was greater than ever before. However, during 
the latter part of the year, producers' stocks increased. On March 1, 
1937, the price of primary aluminum in carload lots advanced 1 cent, 
while the maximum quotations for small lots declined 1 cent. "The 
tariff on aluminum has been listed as one of the subjects for considera- 
tion in the proposed trade agreement with the United Kingdom. 

Improvement was noted also in the domestic bauxite industry. 
Shipments were 13 percent greater than in 1936 and were the largest 
since 1923. Imports increased 57 percent and were the highest on 
record. "Total bauxite consumption in the United States increased 31 
percent in 1937, and the domestic product comprised 55 percent of the 
total. Quoted prices for bauxite in 1937 differed little from those in 


1936. 


Salient statistics of the bauxite and aluminum industries in the United States, 1929 
and 1936-87 


1929 1936 1937 
Bauxite: 

Production An long tons... 365, 777 372, 005 420, 232 
A € $2, 265, 638 $2, 1908, 523 $2, 444, 686 
Averago per d EE $6. 19 $5.91 $5. 82 
ër a A cea eee i dac u Z long tons.. 380, 812 322, 790 507, 423 
Exports (including concentrates)...................... do.... 133, 551 84, 471 123, 191 
World poroduction. .-----------------2---2--2--0-2- do.... 2, 115, 000 2, 783, 000 1 8, 592, 000 

Aluminum: 
Primary production... short tons. - 113, 987 112, 465 146, 341 
A A A cos oss $51, 864, 000 | $41, 612, 000 $55, 609, 000 
Quoted price per pound 3... cents... 23.9 20.5 20.1 
Secondary production........................... short tons... 48, 400 51, 500 62, 560 
IM POTES sooo ots ese se ss uu ss SS $10, 860, 009 $5, 181, 264 $8, 177, 600 
Export- oso ot ee $7, 971, 085 $1, 609, 328 $2, 943, 214 
World production.....................-.......- short tons.. 312, 300 3 403, 800 531, 300 


1 Estimated. 
2 Revised figure. I 
3 New York: 1929, virgin metal 98-99 pereent pure; 1936-37, 99 percent plus, pure virgin ingot, according 


to Metal Statistics 1938, published by American Metal Market. 


1 Figures on imports and exports compiled by M. B. Price, of the Burcau oí Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 577 
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World production of aluminum increased 32 percent in 1937. The 
United States ranked first in output, contributing 28 percent of the 
total. Germany, U. S. S. R., and Canada were next in importance. 
Germany's apparent consumption of bauxite exceeded that of all 
other countries, and its aluminum output surpassed that of 1936 by 
31 percent and that of 1934 by 243 percent. The unprecedented world 
consumption of over one-half million short tons of aluminum in 1937 
was due to armaments, industrial demand, substitution of aluminum 
for other metals, and new uses. Surinam, Hungary, and Yugoslavia 
recorded large increases in bauxite production during the year. 


BAUXITE 
PRODUCTION 


The 13-percent increase in the 1937 domestic output of bauxite 
can be charged entirely to Arkansas, which produced 96 percent of 
the total, as Alabama and Georgia shipments increased only slightly. 
In Arkansas underground and open-pit mines near Bauxite, Saline 
County, and near Sweet Home, Pulaski County, contributed the 
entire production. The Alabama output came from open-pit opera- 
tions near Eufaula, Barbour County, and Abbeville, Henry County. 
Georgia bauxite came chiefly from an open-pit and an underground 
mine near Andersonville, Sumter County, although a small quantity 
was shipped from open pits near Kingston; Bartow County, and 
Hermitage, Floyd County. Bauxite deposits in Tennessee and 
Mississippi remained idle in 1937. 


Bauxite shipped by producers in the United States, 1933-37 


Alabama and Georgia Arkansas Total 
SES Val Val Val 
alue, alue, alue, 

Long tons |t b mine | 4028 tons |f o, b. mine | Long tons |f o, b. mine 
1933 A eee beets 11, 097 $69, 541 142, 179 $853, 718 154, 176 $023, 259 
js —— — ——— 12, 074 71, 991 145, 764 1, 057, 062 157, 838 1, 129, 053 
Eeer 14, 121 91, 293 219, 791 1, 465, 302 233, 912 1, 556, 595 
1986 A A 17, 002 109, 327 354, 943 2, 089, 196 372, 005 2, 198, 523 
LV v u e 18, 037 121, 825 402, 195 2, 322, 801 420, 232 2, 444, 686 


Domestic bauxites vary considerably in AL,O; content, the essential 
constituent, but neither alumina content nor moisture is considered 
by the producers in reporting shipments. The alumina content of 
the 420,232 long tons of bauxite shipped in 1937 is estimated as about 
248,000 tons. Most of the bauxite is dried before shipment. The 
recent use of bauxite for oil filtration probably will cause an increase 
in the small quantity of bauxite shipped as crude. In 1937 crude 
and calcined shipments totaled 148,582 tons, while dried shipments 
totaled 271,650 tons. Most of the dried bauxite is consumed by the 
aluminum and chemical industries, while calcined ore goes to the 
abrasive and refractory trades. 

.In addition to the nine bauxite-producing concerns in 1936 
(Minerals Yearbook 1937, p. 666) there was one new producer in 
1937—J. M. Mathison, operating near Abbeville, Henry County, 
Ala. After a few months’ operation early in 1937, Southern Minerals, 
Inc., discontinued work at its mine near Kingston, Ga. In Arkansas 
the American Cyanamid & Chemical Corporation continued mining 
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at its Rauch property, Pulaski County, and opened its Ozark shaft 
mine in Saline County. Ore from both mines is taken to the drying 
plant at Berger, to which screening and magnetic-separation equip- 
ment were recently added. The Roy Bizzell mine and the Standard 
mine, both in Saline County, were operated by the Arkansas Bauxite 
Corporation in 1937. Early in 1938 this concern began development 
on 1ts McDonald property. Mechanical loading machines are re- 
ported to have been installed recently at the company's underground 
mines, and magnetic-separation and screening equipment have been 
added to the drying plant. The Crouch Mining Co., Inc., producing 
bauxite for the General Abrasive Co., sank a new shaft on its England 
property in Pulaski County, and the Dixie Bauxite Co., Inc., installed 
magnetic separation in its plant. In 1937 the Republic Mining & 
Manufacturing Co. continued its previous mining operations with no 
change in its concentrating, drying, and calcining plants. The 
Norton Co. continued to purchase bauxite rather than operate its 
own mine. The Consolidated Chemical Industries, Inc., formerly 
known as the Louisiana Chemical Co., sank a shaft near Alexander, 
Ark., and will begin production of bauxite in 1938. 


CONSUMPTION BY INDUSTRIES 


The aluminum, abrasive, chemical, cement, and refractory indus- 
tries, in the order named, consume all the bauxite produced in and 
imported into the United States. A list of the principal bauxite con- 
sumers in the United States appears on pages 669 and 670 of Minerals 
Yearbook 1937. 


Bauxite shipped by producers in the United States, 1983-37, by consuming industries, 
in long tons 


Ce- Ce- 

SE ment, 

Alumi-| Chem- | Abra- | erac Alumi- | Chem- | Abra- | Teac- 

Year | num ical | sive! | tory | Total Year nui ical | sive? | tory,' | Total 

and and 

miscel- miscel- 

laneous laneous 

1933. ...| 46,506 | 89,226 | 18,444 |........ 154, 176 || 1936....|211, 990 | 73,972 | 84, 363 1, 680 | 372, 005 


1934....| 55,630 | 67, 153 | 34, 580 475 | 157,838 || 1937....|211, 275 | 75,561 |126,339 | 7,057 | 420, 232 
1935. ...|112, 154 | 66,316 | 53,684 | 1,758 | 233, 912 


1 Small quantity of bauxite shipped to makers of refractories probably included under ‘‘Abrasive.”’ 


Aluminum.—The aluminum industry in 1937 consumed 50 percent 
of the domestic production of bauxite. The only domestic ore used 
by the industry is that from Arkansas. This source supplied about 
one-third of the total ore required for the record metal output, and the 
rest came from South America. 

All bauxite used by the aluminum industry has been refined to 
alumina at the East St. Louis (111.) plant of the Aluminum Ore Co., a 
subsidiary of the Aluminum Co. of America. A new $4,000,000 plant 
at Mobile, Ala., will begin producing alumina in 1938. It also will use 
the wet Bayer alkaline process and will have an annual productive 
capacity of 100,000 tons of alumina. This plant will use imported 
Surinam bauxite which averages 58 percent Al,O;, 2 percent SiO,, 
6 percent Fei, and 3 percent TiO,; Arkansas bauxite contains about 
57 percent Al;O;, 5 to 6 percent SiO;, 3 percent Fe;O;, and 2 percent 


'T1O;. 
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Abrasive.—The manufacture of corundum, emery, and other arti- 
ficial alumina abrasives consumed 30 percent of the 1937 domestic 
bauxite output. The abrasive industry uses chiefly calcined bauxite 
containing 78 to 84 percent Al;O; as well as some refined alumina. 

Chemical.—Chemical manufacturers consumed 18 percent of the 
domestic production of bauxite in 1937. Virtually all the bauxite 
mined in Alabama and Georgia and much of the Arkansas ore are used 
by the chemical industry. Total bauxite consumption in this indus- 
try was 174,538 long tons in 1937, an increase of 2 percent over 1936. 
Foreign bauxite accounted for only 27 percent of the total. The 
average cost of foreign and domestic bauxite at consumers’ plants 
was $11.48 per ton. In addition to bauxite, aluminum-salts manu- 
facturers used 6,815 short tons of alumina, 974 tons of aluminum 
metal, and a small quantity of clay. 


Aluminum salts and alumina produced in the United States, 1936-37 
1936 1937 
Producers | Short tons | Producers | Short tons 


Aluminum salts: 


um: 
HELENE e 5 den bece tetas oe 6 5, 610 6 5, 440 
OURS A O ee EEN 3 3, 070 4 3, 098 
Aluminum chloride: 
Dau Dep M PUE 2 1, 721 ° 2, 245° 
n: AAA oss Pee ss 
AnhVdfolsS:..-.-:2::.22 2. AS 4 ) 5, 465 { 4 ) 7, 026 
Aluminum sulphate: 
Commercial: 
A beer 13 373, 649 14 397, 733 
MMIC IDSs coneccion cos 10 11, 133 10 14, 125 
S a E EE I 16, 053 : 15, 103 
odium-aluminum sulphate........................ 
Sodium aluminate. ..................... . Lll. ll.. 5 ) 24, 769 { 7 ) 24, 513 
Total aluminum salts. ...........................|..-........- 441, 470 |.---.------- 469, 283 


ALUMS EE 26 3 22, 055 7 24, 904 


1 Excludes alumina produced for use in making aluminum; includes activated, calcined, crude, hydrate, 
and monohydrate D produced for sale. 2 Revised to include crude alumina produced in Utah. 


Aluminum salts and alumina shipped by producers in the United States, 1936-37 


1936 1937 
Value Valuo 
Ship- oe Ship- oe _ ———_  _Á—_—_— 
pers ons Aver- | pers ons Aver- 
Total age Total age 
Aluminum salts: 
Alum: : 
Ammonia............ 5 5,763 $302, 884 $53 6 5,016 | $262, 245 $52 
otash............... 9 2, 852 159, 664 56 à 2, 713 152, 895 56 
Aluminum chloride: 
Dd. nies Li : 1; s 80, 3 Ji 5| 2,201 96, 910 44 
rystal.____ eec Ree ; 2 
Anhydrous-.. 4| 5020| 587,743] 117 4 \ 6,823 | 645,437 95 
Aluminum sulphate: 
Commercial: 
General.......... 13 | 376,839 | 7,727, 472 21 14 1394, 507 | 8, 793, 753 22 
Municipal........ 10 11,331 180, 084 16 10 | 14, 034 213, 841 15 
Iron-free.............. 7| 16,182 527, 850 33 7 | 16,027 541, 563 34 
Geess sul- 2 | 
Dhate .. .. 2 
s So E = 2 |) 24,187 | 1,328, 243 55 { : pas, 573 | 1,386, 348 54 
Total aluminum salts.._|.--.-... 444, 660 |10, 965, 660 TL 466, 894 |12, 092, 992 |... 
Alumina!.................... 36 |321,840 | 1,005, 479 74 7 | 24,813 | 1,800, 412 73 


1 Excludes alumina produced for use in making aluminum; includes activated, calcined, crude, hydrate, 
and monohydrate D. 2 Revised to include crude alumina produced in Utah. 
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Aluminum salis shipped in, imported into, and exported from the United States, 


1983-37 
2 š Exports (aluminum 
Domestic shipments Imports sulphate) 1 
Year AAA AI 

Short tons Value Short tons Value Short tons Value 
A o 2 365, 506 [2 $9, 020, 470 2 1, 042 2 $43, 341 28, 270 $543, 945 
A A ecu e uas ets 3 368, 682 | ? 9, 305, 651 2 644 2 31, 052 30, 881 , 440 
T035 EE 2 402, 717 |210, 082, 936 3 1, 424 2 68, 636 33, 091 685, 347 
A A 2 444, 660 |? 10, 965, 660 2 2, 106 2 50, 608 28, 788 578, 001 
LEE 466, 894 | 12, 092, 992 2, 864 61, 665 31, 807 679, 214 


1 Also “other aluminum compounds” as follows: 1933, 428 short tons, valued at $70,011; 1934, 488 tons, 
$93,440; 1935, 691 tons, $126,435; 1936, 1,483 tons, $250,262; 1937, 2,609 tons, $426,363. 
1 Revised to exelude aluminum hydroxide. 


Although the primary use of alumina is in its reduction to aluminum 
metal, alumina also is employed in the chemical industry in the manu- 
facture of such salts as aluminum chloride and iron-free aluminum 
sulphate. Other uses for alumina include abrasives, refractories, 
ceramics, and air-conditioning equipment, as a smelter and refinery 
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FIGURE 1.—Trends in production, imports, and exports of bauxite, 1913-37. 


mold wash, as a mordant in calico printing, and as a filler in paints 
and varnishes. 

Cement, refractory, and miscellaneous.—The cement industry im- 
ported all its 1937 bauxite requirements from Greece. 'The Atlas 
Lumnite Cement Co. (U. S. Steel Corporation subsidiary) produces 
all the domestic calcium aluminate cement at its Buffington (Ind.) 
plant. This cement is made by melting bauxite and limestone in a 
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rotary kiln under careful temperature control. The molten material 
is tapped into pigs and cooled, and the clinker is crushed and ground. 
The cement is used in making heat-resisting and insulating concrete, 
for early-strength structural and corrosive-resistant concrete, and for 
the manufacture of dark-colored cast stone. 

Only 1 percent of the bauxite produced in the United States was 
used for refractories. Diasporic clay from Missouri as well as bauxite 
is used in making synthetic mullite and other aluminum silicate re- 
fractories. 

Producers reported the shipment of 3,600 long tons of bauxite for 
use in oil filtration in 1937. In addition, some bauxite shipped to the 
oil-refining industry probably was included under “Chemical” and not 
separately recorded. 

PRICES 


In 1937 the producers of bauxite in the United States reported prices 
ranging from $4.02 to $13.98 per long ton for crude, dried, and calcined 
ore. The welghted average selling price for crushed and dried bauxite, 
f. o. b. all mines, was $5.23 per ton; for calcined bauxite, f. o. b. 
Arkansas mines, $11.45 per ton. "The average value for all grades of 
domestic ores sold was $5.82 per ton. 


FOREIGN TRADE 


Bauxite imports in 1937 were the largest on record, increasing 57 
percent over 1936 and 24 percent over 1930, the previous peak year. 
Exports gained 46 percent compared with 1936. The 1937 imports 
(chiefly dried bauxite) originated as follows: Surinam, 399,648 long 
tons; British Guiana, 81,725; Greece, 15,350; and France 10,700. 
Receipts from Surinam increased 84 percent over 1936, while those 
from British Guiana decreased 10 percent. Formerly British Guiana 
ore was refined to alumina at East St. Louis and reexported to Canada, 
but now the new Arvida alumina plant processes most of the Canadian 
requirements. (Greece was a new source for bauxite in 1937, and 
imports from Yugoslavia and British India were discontinued. In 
addition to bauxite, 182 tons of alumina were imported during the 
year (117 in 1936), comprising 175 tons from Canada, 5 from France, 
and 2 from Switzerland. 


Bauxite imported into and exported from the United States, 1983-37 


Exports (including Exports (including 
Imports for con- f _ Imports for con- ; z 
sumption Mg Sus sumption PR 
Year A ——— Year 

Long Long Long Long 

tons Value tons Value tons Value tons Value 
1933........ 149, 548 $899, 696 | 21, 760 $645, 688 || 1936....... 322, 790 |$2, 370, 778 | 84,471 |$2, 322, 915 
1934_______ 166, 653 | 1,201,710 | 51,415 | 1,039,955 || 1937_______ 507, 423 | 3, 609, 063 |123, 191 | 3, 456, 916 
1935......- 199, 959 | 1, 448, 502 | 82, 491 2. 191, 167 


All 1937 exports classified as bauxite and other aluminum ores, 
83,745 long tons (largely calcined ore), went to Canada. Exports of 
bauxite concentrates and alumina totaled 39 ,446 tons and were con- 
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signed as follows: Canada, 28,284 tons; Norway, 9,110; Sweden, 
2,019; and Japan, 33. Virtually all the alumina and some of the 
bauxite exported were used in the manufacture of aluminum, while 
the abrasive trade consumed much of the calcined bauxite. 

The total supply of bauxite, domestic production plus excess of 
imports over exports, totaled 765,400 tons compared with 582,300 
tons in 1936. In the compilation of these figures the tonnage of 
bauxite concentrates and alumina is multiplied by two since approxi- 
mately 2 tons of bauxite are required to make 1 ton of alumina. 


ALUMINUM 
PRODUCTION 


The record domestic production of primary aluminum in 1937 in- 
creased 30 percent in quantity and 34 percent in value over 1936. 
According to J. P. Dunlop, of the Bureau of Mines, the quantity of 
secondary aluminum produced in 1937 increased 21 percent over 1936. 
Secondary aluminum recovered unalloyed totaled 29,360 short tons 
and that in alloys (mainly No. 12), 33,200 tons. Refining of second- 
ary aluminum is an important industry, and aluminum ingots and 
alloys meeting rigid specifications are produced. Production of 
secondary aluminum was equivalent to 43 percent of the primary 
output in 1937. Of the new aluminum produced in 1937, 37 percent 
was made at Massena, N. Y.; 31 percent at Alcoa, Tenn.; 19 percent 
at Badin, N. C.; and 13 percent at Niagara Falls, N. Y. 


Aluminum produced in the United States, 1933-87 
Primary metal Secondary metal Primary metal Secondary metal 


Pounds Value Pounds Value 1 Pounds Value Pounds Value ! 


e | eee, | eee | ee | ee cen | eee | cee | es | ee 


1933__| 85, 125, 000/$16, 174, 000| 67, 000, 000/$15, 343, 000|| 1936_|224, 929, 000|$41, 612, 000/103, 000, 000}$19, 055, 000 
1934__| 74, 177,000} 14, 094, 000| 92, 800, 000| 17, 632, 000|| 1937_|292, 681, 000| 55, 609, 000/125, 120, 000; 23, 773, 000 
1935. .|119, 295, 000} 22, 070, 000/102, 800, 000; 19, 018, 000 


1 1933: Based on average price of 22.9 cents a pound; 1934-37: Based on average price of primary aluminum 
as reported to Bureau of Mines. 


The Aluminum Co. of America started a $26,000,000 expansion 
program in 1937, a large part of which will be completed in 1938. 
The program includes the new alumina plant at Mobile, Ala., a new 
extrusion mill at Lafayette, Ind., a new sand foundry and forging 
plant at Los Angeles, Calif., and expansion of the large aluminum 
rolling mill at Edgewater, N. J. The company also has signed a 
contract with the Tennessee Valley Authority for delivery of 100,000 
kw of electricity to take care of increased power requirements for a 
larger aluminum-reduction works at Alcoa, Tenn. The expansion at 
Alcoa eventually will double the present productive capacity. 

On April 23, 1937, the United States of America, through the De- 
partment of Justice, filed suit against the Aluminum Co. of America, 
et al, in the District Court of the United States for the Southern 
District of New York. The petition asks for dissolution of the com- 
pany, charging that it is a monopoly in violation of the antitrust laws. 
The trial date has been set for May 1938. On December 17, 1937, the 
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Federal]Power Commission denied the application of the Carolina 
Aluminum Co., a subsidiary of the Aluminum Co. of America, to con- 
struct a hydroelectric plant on the Yadkin River near Tuckertown, 
N. C. A strike at Alcoa, Tenn., curtailed production in the company 
fabrication unit early in the summer of 1937. 


United States production, 
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FIGURE 2.—' Trends in production, pars and exports, apparent consumption, and average quoted prices 
of aluminum, 1913-37. Price is No. 1 virgin 98-99 percent at New York through 1929, thereafter 99 percent 
plus virgin ingot, as reported by American Metal Market. 


CONSUMPTION 


The apparent domestic consumption of primary aluminum increased 
34 percent in 1937 over 1936. The following table shows compara- 
tive data from 1929 to 1937, inclusive. Actual annual consumption 
is not given, as the table does not consider fluctuations in producers' 
and consumers” stocks, data on which are not available for all years. 
From 1930 to 1933 there was a considerable accumulation of stocks 
(about 150,000 tons) at producers' plants? Withdrawals from these 
stocks during the past 4 years were as follows: 1934, 26,079 short 


3 American Metal Market, Vol. 65, No. 7, January 11, 1938, p. 1. 
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tons; 1935, 27,515 tons; 1936, 13,279 tons; and 1937, 1,742 tons. 
The addition of these tonnages to the apparent consumption shown 
in the table would portray more accurately actual primary aluminum 
consümption during the period 1934-37. Accumulation of stocks 
began again late in 1937 and continued in 1938. 

From 1929 to 1937 production of secondary aluminum was equiva- 
lent to 46 percent of apparent consumption of primary metal. 


Aluminum available for consumption in the United States, 1929-37, in short tons 


1929 | 1930 | 1931 | 1932 | 1933 | 1034 | 1935 | 1936 | 1937 


Primary aluminum 
Production...................... 113, 987/1114, 519| 88, 773| 52, 444| 42, 563| 37,089, 59, 648|112, 4651146, 341 
Imports for consumption !....... 25, 440| 12, 731| 7,416| 4,092| 7,623| 9,296| 10, 646| 12,781| 22, 589 
139, 4271127, 250| 96, 189| 56, 536| 50, 186| 46, 385| 70, 294/125, 246/168, 930 
ExXDOPtS EEN 8, 516 8, 665| 2,350| 2,218| 2,854| 4,183) 1,985 803| 2,692 
Apparent consumption. ....... 130, 911/118, 585| 93,839] 54, as di 332 Ha 202| 68, 309/124, 443/166, 238 
Secondary aluminum production. ...| 48, 400| 38,600} 30, 300 24, 000 33, 500} 46, 400| 51, 400| 51, 500 62, 560 


1 Crude and semicrude, some of which may be secondary aluminum. 


Despite the sharp recession in business during the closing months of 
the year more aluminum was purchased by consumers in the United 
States in 1937 than ever before. This increased consumption is at- 
tributed to the great industrial activity earlier in the year and the 
broadening of present uses for aluminum, as well as to the discovery 
of new uses. The service and performance rendered by aluminum 
emergency bulkheads constructed at the Gallipolis Dam on the Ohio 
River 2 years ago resulted in the construction of similar bulkheads for 
the Emsworth Dam northwest of Pittsburgh. Each aluminum bulk- 
head weighs only 15 tons, whereas a steel bulkhead, just two-thirds as 
high, would have weighed 28 tons. More buildings in Pittsburgh 
installed movable aluminum bulkheads, 12 feet high, to serve as a 
protection against heavy floods. 

The consumption of aluminum cable was the greatest in the history 
of the industry. Additions to the 430,000 miles or more of aluminum 
cable, steel reinforced (commonly called A. C. S. R. ), already in use 
in the United States and Canada, included a 237-mile transmission 
line from Boulder Dam to the Colorado River Aqueduct and more 
than 100,000 miles of rural distribution lines. Aluminum cable is 
being used in the construction of a new 230,000-volt line from Boulder 
Dam to Los Angeles. A few years ago 1t was reported that A. C. S. R. 
comprised approximately 60 percent of all high-transmission-line 
mileage carrying 110 kv and above, 70 percent of all lines of 132 kv 
and So and 73.5 percent of all lines of 220 kv and above. A much 
smaller but substantial percentage of the transmission lines carrying 
4,000 volts and above is said to be of aluminum. 

The transportation industry found new uses for aluminum. The 
order of the Interstate Commerce Commission permitting the con- 
struction of aluminum tank cars for transportation of aviation gasoline 
opens & new field of use hitherto inaccessible. It will probably be 
possible to transport other highly volatile chemicals in similar con- 


586 MINERALS YEARBOOK, 1938 


tainers. Aluminum railroad passenger coaches, dining cars, kitchen- 
dormitory cars, and engine cabs are in operation. Fifty all-aluminum 
Street cars are now under construction. In the aviation field uses for 
aluminum, long an important metal for aircraft, are still expanding. 
Much aluminum was used in the construction of the huge Boeing DC-4 
and clipper ships, the 46-passenger Martin clipper built for the U. S. S. R., 
and the Aircuda type army plane. In the marine field, a new alumi- 
num mast was made for America's cup contender Ranger, and stream- 
lined masts were used on ice boats. Twenty-two aluminum lifeboats, 
each seating 99 persons, were constructed in England for the Nieuw 
Amsterdam, flagship of the Holland-American Line. The new Cunard 
liner Mauretania will employ aluminum-alloy funnels. Each of three 
ferry boats to ply between New York and Staten Island used 55,000 
pounds of aluminum for construction of shade decks and pilot houses. 

During 1936 the approximate consumption of primary aluminum 
by industries was as follows: Transportation (land, air, and water) 
20 percent, machinery 18 percent, cooking utensil 13 percent, miscel- 
laneous foundry and metal working 13 percent, electrical conductor 
12 percent, iron and steel metallurgy 5 percent, chemical and building 
3 percent each, and food products and miscellaneous 13 percent. 


PRICES 


For more than 2 years prior to March 1, 1937, prices for 99-percent- 
plus pure virgin ingot aluminum, delivered, based on open-market 
quotations in New York, ranged from 19 to 22 cents per pound. On 
and after March 1, 1937, the quotation remained at 20 cents for carload 
lots, with a %-cent premium for smaller lots down to 1 ton and a 1-cent 
premium for less than ton lots. Increased production costs effected 
the 1-cent increase on minimum quotations. In London the 1937 
home and export market price for ingots, 98 to 99 percent, remained 
at £100 per long ton. According to Metal Statistics, 1938, dealers' 
1937 buying prices per pound in New York for principal grades of 
aluminum scrap averaged 11.95 cents for cast aluminum and 14.28 
cents for new aluminum clips. Although aluminum-scrap prices de- 
clined during the last few months of 1937 they were not affected as 
much as prices for other metal scrap, as virgin aluminum had not been 
marked as high relatively as some other metals. 


FOREIGN TRADE 


Crude and semicrude aluminum imports were 77 percent higher in 
1937 than in 1936 and exports 235 percent greater. Imports of crude 
and semicrude metal accounted for 14 percent of the apparent con- 
sumption of primary aluminum in 1937. Of these imports (22,589 
short tons), 12,814 tons came from Canada, 4,812 from Norway, 
3,010 from Switzerland, 583 from the United Kingdom, and 1,370 
from other countries. The value of imports of aluminum manufac- 
tures increased 27 percent and that of exports 37 percent. 
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Aluminum 4mporled for consumption in the United States, 1985-37, by classes 


1935 1936 1937 


Class 
Pounds Value Pounds Value Pounds Value 


—nn a | [R | —9—— | SS c AA 


Crude and semicrude: 


Crude form, scrap, alloy, ete_____ ` ` ` 21, 075, 683/$3, 645, 704/25, 158, 541|$4, 072, 634/44, 701, 6691$6, 770, 400 
Plates, sheets, bars, rods, circles, 
Squares, lm eieiei 215, 552 48,634| 404,030 92, 327| 476,400} 112,139 
21, 291, 235| 3, 694, 338/25, 562, 571| 4, 164, 961/45, 178, 069| 6, 882, 539 
Manufactures: 
Leaf (51$ by 51% inches)..............- (1) 105, 269 (1) 95, 798 (1) 67, 979 
Powder in leaf (5% by 54 inches)...... (2) 2, 824 (2) 976 (2 212 
Bronze powder and powdered foil... —— 277, 979 99,300} 478,043) 173,780)  295,299| 124,276 
Foil less than 0.006 inch thick. ........ 944, 330| 293, 094| 1,879,389| 655, 477| 2,724, 550| 996, 513 
Table, kitchen, and hospital utensils, 
and other similar hollow ware. ..... 81, 549 51, 226 71, 509 46, 805 86, 114 48, 815 
Other manufactures. ................- (3) 32, 963 (3) 43, 467 (3) 57, 266 
(3) 584, 676 (3) 1, 016, 303 (3) 1, 295, 061 
——— | [s = o GSS EY i lis 
Grand total. url led ede (3) 4, 279, 014 (3) 5, 181, 264 (3) 8, 177, 600 


1 1935: 41,298,561 leaves; 1936: 43,260,596 leaves; 1937: 29,279,568 leaves; equivalent in pounds not recorded. 
? 1935: 644,025 leaves; 1936: 177,916 leaves; 1937: 54,150 leaves; equivalent in pounds not recorded. 
3 Quantity not recorded. 


Aluminum exported from the United States, 1935-37, by classes 


1935 1936 1937 
Class 
Pounds Value Pounds Value Pounds Value 


——svO y eee | — | ee | — | —À— P ÓÀ————— 


Crude and semicrude: 


Ingots, scrap, and alloys...._......--.- 3, 361,097] $485,940} 953,546] $129, 808] 4, 719, 034| $967, 342 
Plates, sheets, bars, strips, and rods... 609, 250} 208,432} 652,207) 252,016] 664,482; 293, 453 
3, 970, 347| 694,372] 1,605, 753} 381, 824) 5, 383, 546] 1, 260, 795 
Manufactures: 
Tubes, moldings, castings, and other 
SHA DCS ¿uz sS: A A 949,329] 349,884;  901,584| 318,287; 588,960) 279,361 
Table, kitchen, and hospital utensils.. (1) 302,152} 554,961) 301,051} 765,810} 411,864 
NEOlk.llasiax-ndeccvcloexeuwlesiciicoa (3) (2) (2) (2) 422,850| 121,269 
Aluminum and aluminum bronze 
DOW GCE J oo ee doce (2) (2) (2) (2) 316,482} 114,760 
Other manufactures of aluminum..... (1) 120, 822 (1) 608, 166 (1) 755, 165 
(1) 1, 372, 858 (1) 1, 227, 504 (1) 1, 682, 419 
Grand total 2.2. 2 .---- (1) 2, 067, 230 (1) 1, 609, 328 (1) 2, 943, 214 


1 Quantity not recorded. 
? Not separately recorded. 


TECHNOLOGIC DEVELOPMENTS 


In 1937 there was & substantial increase in the use of bauxite for 
filtering and decolorizing petroleum fractions, particularly those of 
paraffin-base oils. Experiments indicate that American bauxites 
high in alumina are best for the purpose. The form of impurities 
does not appear to be particularly important. Monohydrated alumina, 
as typified by some European bauxite, is not suitable. This recent 
use of bauxite as an adsorbent medium for the percolation filtration 
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of lubricating-oil stock is described by Hubbell and Ferguson? An- 
other paper compares the cost of bauxite with an improved fuller's 
earth in oil filtration.* 

In Europe a study has been made of the possible utilization of waste- 
red-mud residue obtained from the Bayer and Deville-Péchiney 
processes. The British Aluminium Co., Ltd., successfully markets 
the red sludge from its alumina plants.’ 

Utley recently described a method for the determination of organic 
matter in bauxite. In Arkansas the organic matter comes from the 
overlying lignitic clays and consists mostly of humic acids, humates, 
and their oxidation products. 

In aluminum metallurgy the trend is toward refinements in alloys 
to ease the handling and fabrication of the metal. The free-cutting 
alloy, 118, has speeded up automatic-screw-machine operations, and 
the intermediate-strength wrought alloy, 535, has found new applica- ` 
tions because of its high resistance to corrosion and easy formability. 

The Reynolds Metals Co., Knoxville, Tenn., is producing aluminum- 
coated steel, “‘Alplate,” by the Fink continuous process." The ferrous 
metal is heated and subjected to the action of a reducing gas, such as 
hydrogen, before passing into an aluminum bath. Wire and strip 
metal up to 18 inches in width are manufactured which have unusual 
resistance to corrosion and high-temperature. 

Recent experiments indicate that small quantities of metdie 
aluminum powder can be administered to prevent silicosis and other 
forms of pneumoconiosis.’ 


WORLD BAUXITE AND ALUMINUM INDUSTRIES 
BAUXITE PRODUCTION 


In 1937 the world output of bauxite reached a new peak. The 
estimated production of 3,650,000 metric tons is an increase of 29 
percent over 1936 and 70 percent over 1929, the two previous record 
years. The principal producing countries, in order of importance, 
were: France, Hungary, United States, Surinam, Yugoslavia, Italy, 
British Guiana, Netherland India, and the U. S. S. R. The 1937 
estimate indicates that Netherland India increased its bauxite produc- 
tion nearly 100 percent over 1936, Surinam 67 percent, Greece 50 
percent, Hungary 37 percent, U. S. S. R. 23 percent, Italy 22 percent, 
and Yugoslavia 21 percent. Brazil and the Unfederated Malay 
States, puce new producers, accounted for almost 20,000 
tons each. 


s Hubbell, Jr., R. H., and Ferguson, R. P., Bauxite as an Adsorbent for Percolation Filtration: Refiner 
and Natural Gasoline Manufacturer, Vol. 17, "No. 3, March 1938, pp. 104-108. 
4 Fitzsimmons, Ogden, Fuller's Earth and Bauxite Type Adsorbents Compared: Nat. Petrol. News, 

Vol. 29, No. 24, i une 16, 1937, pp. 60-63, 67. 

5 Hermann, , Nutzbarmachung der Abfälle aus der Tonerde—Herstellung; Chem. Ztg., No. 61, 1937, 
pp. 493-496. 703 in Bull. Imperial Inst., London, Vol. 35, No. 4. October-December 1937, pp. 471-478.) 

6 Metallurgia, Use of Waste from Alumina Production: Vol. 17, No. 101, March 1938, p. 178. 

? Utley, Don, Organic Matter in Arkansas Bauxites: Ind. and Eng. Chem., Ind. Ed., "Vol. 30, No. 1, Janu- 
ary 1938, pp. 35-39. 
Š 8 Engineering ang oe Journal, Aluminum Coating Successfully Applied to Steel: Vol. 138, No. 9, 

eptember »p.3 

9 Denny, J. J., Ee, W. D., and Irwin, Dudley A., The SERGE of Silicosis by Metallic Aluminum: 
Canadian Min. "Jour., Vol. 58, No. 8, August 1937, pp. 407-415 
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World production of bauxite, 1983-37, by countries, in metric tons 


[Compiled by M. T. Latus] 
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Country 1933 1934 1935 1936 1937 

Australia: 

New South wales -2-40a 333 161 HI [2:296 (1) 

VIGLODIB asiaticas 681 970 1, 064 752 (1) 
A A, A A inr tS 7,000 (1) 
British Guiana o. ocioso cuado its ds tes 36, 663 51,417 | 113,290 | 172,884 305, 533 
Ye A A A A A LE ELLA ; 528, 400 | 512,850 | 649, 500 688, 200 
E eege 1, 727 6, 560 8, 54 12, 425 (1) 
e II A RR A IA AA EA 9,489 | 129, 898 (1) 
TURAL A A IR oe ELE 72, 425 184,991 | 211,079 | 329, 091 451, 576 
India, British WEE ; , 7 3, 702 (1) 
a A EAS PE A iode 6 
Eelere 94, 818 131, 266 170,064 | 262, 246 1) 
Netherland India. e: uuu Z tasca ee D ea varón 9,923 | 150,381 | 3 300, 000 
Portuguese East Africa............-...----.----.----]---.------]---------- 30 29 (1) 
A A A eC 1, 156 1, 458 6, 218 2, 039 (1) 
A A A A Lei Qe UC 2; 500. |... 22 l 1 (1) 
Surinam (Dutch Guiana). .......................... 103, 977 103, 338 112, 682 | 234,845 392, 329 
Unfederated Malay States: Johore...........-.-.----]----------|-----.-----|---------- 37 19, 305 

8. S. AMA A 50, 600 61,000 | 132,000 | 203, 200 250, 

United Kingdom: Northern Ireland... 709 E A IEA (1) 
United States. ---cooccooccococccocccoccooconocoooo- 156, 651 160, 371 237, 666 377, 976 426, 977 
Yugoslavia. oo st a tt oe este 80, 855 84,828 | 216,197 | 292,174 354, 233 


1, 095, 000 |1, 315, 000 |1, 749, 000 |2, 828, 000 |? 3,650, 000 


1 Data not yet available. 
2 Exports. 
3 Estimate. 


ALUMINUM PRODUCTION 


In 1937 the world production of aluminum totaled approximately 
482,000 metric tons compared with 366,300 tons in 1936, an increase 
of 32 percent. The United States, the leading world producer in 
1937, increased its output 30 percent over 1936, Germany 31 percent, 
the U. S. S. R. 19 percent, Canada 62 percent, France 30 percent, 
Norway 49 percent, and Italy 44 percent. In many countries output 
was at full capacity as producers realized on their recently expanded 
plant facilities. Yugoslavia was the only new producing country. 


World production of aluminum, 1933-37, by countries, in metric tons 


[Compiled by R. B. Miller] 


— ————————————————— o "me 


Country 1933 1934 1935 1936 1937 

AUS cc cat EE 2, 100 2, 100 2, 200 3, 000 4, 000 
SN AM A A A 16, 200 15, 800 21, 400 26, 200 42, 550 
Ne elt, AI A dE 14, 300 15, 100 S 26, 500 34, 500 
Gormany eet , 900 37, 200 70, 800 97, 200 127, 500 
IS A AS A eaucacnsac 3 1, 200 
ee UR Min sees 12, 100 12, 900 13, 800 15, 900 22, 900 

E se ose EE AA 700 4, 1 6, 700 1 10, 500 
NEMEI, 15, 400 15, 300 15, 000 15, 400 22, 900 
JN MAA SE oe ee m su ie s 1, 1, 1, 200 600 |.......... 
AI u: od ru e slo nc uo us doti D 300 1, 800 1, 800 1, 800 
Swilzerland EE 7, 500 8, 100 11, 800 15, 000 16, 500 
RIA. o HER RUN 4, 400 14, 400 25, 500 | 137,900 1 45, 000 
United Kingdom...................................- 11, 000 12, 000 15, 200 16, 800 19, 400 
United States. ................- LL lll lll lll ll... 38, 600 83, 600 54,100 | 102,000 133, 000 
Yugoslavia....... EL Core S ce sce HET 200 
141,700 | 169,600 | 259,100 | 366, 300 482, 000 


1 Approximate production. 
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ALUMINUM CONSUMPTION 


Data published by the Metallgesellschaft estimate 1936 world 
consumption of aluminum at 407,400 metric tons, a 33-percent increase 
over 1935. Europe consumed 60 percent of the total The estimated 
apparent consumption of the seven largest users of aluminum in 1937 
was as follows: United States 150,800 metric tons, Germany 129,800, 
U. S. S. R. 47,500, United Kingdom 47,400, France 27,000, Italy 
26,300, and Japan 21,500. 


REVIEW BY COUNTRIES 


Brazil.—There are great reserves of bauxite in Brazil, but unfortu- 
nately their inland location makes transportation to market expensive 
at present. The principal bauxite deposits, near Poços de Caldas in 
Minas Geraes and Sáo Paulo, are aluminous laterites formed by the 
alteration of phonolites and. foyaltes, nephelite rocks." The ore 
contains 50 to 64 percent Al1;0;, 2 to 7 percent Fe;O;, 0.5 to 6 percent 
SiO», 1 to 2 percent 'T1O;, and 30 percent combined water. Approxi- 
mately 10,000,000 tons of aluminous phosphorite containing 22 to 33 
percent ALO», 27 to 34 percent Fe;O;, and 2 to 16 percent P.O; occur 
in the Gurupy coastal region between the States of Maranháo and 
Pará. In 1937 the Companhia Geral de Minas exported about 
20,000 metric tons of bauxite to Argentina from its open-pit mines 
near Pocos de Caldas. The company recently completed construction 
of a 200-ton-capacity plant for drying, calcining, grinding, and 
sacking the ore. The bauxite is used to make aluminum sulphate for 
water purification. High freight rates limit the use of bauxite mined 
by the Companhia Electro-Chimica Brazileira at Ouro Preto, Minas 
Geraes, to local chemical consumption. 

British Guiana. —Bauxite exports from British Guiana increased 
from 172,884 metric tons in 1936 to 305,533 tons in 1937. "The 
Demerara Bauxite Co., Ltd., shipped about 53 percent of the 1937 
tonnage to Canada and 27 percent to the United States. The com- 
pany pays a royalty of 10 cents per ton for bauxite mined and exported 
from Crown lands and a 1%-percent export tax on the declared value of 
all ore exported. Harder ! states that British Guiana bauxite con- 
tains 59 to 61 percent AO, 1 to 2.5 percent Fe;O;, 2.5 to 4 percent 
SiO», and 30 to 32 percent combined water. 

Canada.—Of the total 1937 exports of Canadian aluminum (44,000 
tons), 20,786 tons were shipped to the United Kingdom, 11,633 to the 
United States, 8,010 to Japan, and 1,066 to China. Bauxite imports 
increased from 155, 506 tons in 1936 to 275,713 in 1937. Of the latter, 
British Guiana supplied 160,083 tons, the "United States 115,602, and 
the United Kingdom 28. In addition, Canadian statistics report the 
importation of 114 tons of alumina—110 from the United States and 
4 from the United Kingdom. Apparently imports classified as bauxite 
also include concentrates and alumina. 

A $10,000,000 expansion program was started by the Aluminum Co. 
of Canada in 1937, under which ingot capacity will increase from 
approximately 50 ,000 tons to 80,000 tons per annum and the Arvida 

19 Pinto, Mario da Silva, Bauxite, Servico de Fomento da Produecáo Mineral; Rio de Janeiro, Brazil, 
No. 24, 1937, 21 pp. Teixeira, E. A., Bauxite in the Plateau of Foros de Caldas; Mineração e Metallurgia, 
Rio de J aneiro, Vol. 1, No. 5, "J anuary-February 1937, pp. 205-21 


11 Harder, E. C., Bauxite: Am, Inst, Min. and Met. Eng., Industrial Minerals and Rocks, New York, 
1937, pp. 111-128. 
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alumina plant capacity will be doubled. The Lake St. John area of 
Quebec has large reserves of hydroelectric power available for this 
expansion. 

France.—Of the total French bauxite production in 1937 (688,200 
metric tons), 552,900 tons came from the Department of Var and 
107,000 from the Department of Hérault. The bauxite mines 
employed 1,198 workmen. Bauxite exports totaled 301,700 tons, of 
which the United Kingdom received 180,118 tons and Germany 87,525. 
Approximately one-third of the output went to the alumina plants at 
Gardanne, St. Auban, Salindres, La Barasse, and Les Aygolades, 
which produced 113,800 tons of alumina in 1937, about 25 percent of 
which was exported to Switzerland, Norway, and Austria. In 1937, 
568,000 tons of bauxite was consumed by the alumina and aluminum 
industries, 53,800 in cement, 18,200 in refractories, 13,000 in abrasives, 
and 25,000 in other industries. 

Of the total 1937 output of aluminum (34,477 metric tons), 12,452 
came from the Department of Savoie, 6,419 from Isére, 5,753 from 
Ariége, 5,124 from Hautes-Alpes, 2,853 from Haute-Savoie, and 
1,876 from Hautes-Pyrenees. Consumption totaled 27,000 and 
exports 9,800 tons. The capacity of aluminum-reduction plants at 
Argentiére-la-bessee and St. Jean de Maurienne was increased recently. 
The Sté. d’Electrochimie, d’Electrométallurgie, et des Aciéries Elec- 
triques d’Ugine plans to construct another reduction plant in the 
Pyrenees. Aluminum of 99.998 percent purity is produced by 
Péchiney at its St. Jean de Maurienne plant at Froges near Grenoble. 

Germany. Germany continued to be the second largest producer 
of aluminum in 1937, supplying 27 percent of the total world output. 
Extensions to the aluminum industry, begun in 1935, continued dur- 
ing 1937. The aluminum-reduction plant capacity was increased at 
Rheinfelden (Badenwerke) from 400 to 500 tons monthly and at 
Toging (Innwerke) from 700 to 800 tons monthly, and the plant near 
Hoyerswerda (Lautawerk) is being enlarged. The new alumina plant 
at Lauta belonging to the State-owned Vereinigte Aluminiumwerke 
A. G. (*VAAG") began operations early in 1937. Recent reports 
mention the proposed construction of a new alumina and aluminum- 
reduction works on the east side of the Lausitz district. The Martins- 
werk alumina works near Cologne has been able to dispose of its 
recently increased output. Successful experiments for the extraction 
of alumina from German clay by the Th. Goldschmidt A. G. of Essen 
and the “VAAG”” have culminated in the construction of a plant 
that will be completed by the middle of 1938. The process uses sul- 
phurous acid. On July 1, 1937, German aluminum producers volun- 
tarily reduced the fixed price of primary aluminum 7.6 percent, from 
144 marks to 133 marks per 100 kg. The new quotation is still 
higher than the official prices in some other countries—122 marks in 
the United Kingdom and 113 marks in the United States (reckoned 
on a gold basis). 

Germany’s apparent consumption of bauxite in 1937 exceeded 
that of all other countries. The foreign-exchange situation in 
regard to bauxite is not serious owing to the relatively small value of 
bauxite, about 6 to 7 percent of the total cost of finished aluminum, 
compared with a ratio of 50 to 60 percent or more for copper and other 
nonferrous ores. Bauxite imports increased from 981,162 metric 
tons in 1936 to 1,813,152 in 1937. Of the 1937 total imports, 472,313 
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tons were derived from Hungary, 405,825 from Yugoslavia, 138,813 
from Netherland India, 111,271 from Italy, 95,037 from France, 
80,669 from Greece, 5,782 from Denmark (probably cryolite), and 
3,442 from other sources. Domestic output probably did not exceed 
20,000 tons of low-grade ore. The aluminum industry consumed 
only about 40 percent of the 1937 supply, and apparently large quan- 
titles of ore went to stock piles as it 1s not likely that the chemical, 
abrasive, and cement industries used the balance of the imports. 

Greece.—It is estimated that more than 110,000 metric tons of 
bauxite were produced in Greece in 1937. Exports increased from 
86,016 tons in 1936 to 122,280 in 1937. Of the latter quantity, 71,430 
tons went to Germany, 18,150 to United Kingdom, 7,300 to Japan, 
2,800 to Norway, and 1,000 to Sweden. Readily accessible bauxite 
reserves total 10,000,000 and possible reserves, 50,000,000 tons. The 
most important mines are near Mount Parnassus, and extend from the 
Gulf of Corinth near Itea northward to Gravia and Bralo; the area 
is worked chiefly by Société des Mines Bauxite de Parnassus (Greek). 
The ore from its Topolia mines is largely soluble and is adaptable to 
the Bayer process, but ore from the Castelli and Variani mines must 
be used either by alumina plants not employing the wet alkaline 
process or by the cement industry. Greek bauxites are characterized 
by their richness in diasporic (monohydrated) alumina (50 to 60 per- 
cent) and iron oxide (18 to 20 percent). Silica and titanium dioxide 
contents are low. 

Hungary.—In 1937 Hungary continued to supply Germany with 
most of its bauxite requirements. Some of the ore mined was con- 
sumed by the alumina plant at Magyaróvár which ships alumina for 
export and to the aluminum-reduction works at Csepel Island. The 
bauxite reserves of Hungary are estimated at 250,000,000 tons, the 
largest in Europe.? The principal deposits are southwest of Budapest 
at Gánt and Halimba and are leased by the Aluminiumércbánya es 
Ipar R. T., controlled by Hungarian, Swiss, and German capital. 
Less-important deposits in southern Hungary at Villany and Pere- 
puszta are leased from the State by the Magyar Bányamüveló R. T. 
Most of the present production comes from Gánt. The most exten- 
sive deposits and largest ore reserves, as yet undeveloped, are at Hal- 
imba. The Gánt bauxite is worked by open-pit methods, although the 
ore, 30 to 65 feet thick, is overlain by 15 to 65 feet of overburden. 
Steam shovels remove the overburden, and the easily mined ore is 
hand-shoveled into horse-drawn cars. The ore contains 50- to 63- 
percent Al;O;, 15- to 30-percent Fe;O;, and 2 to 4 percent Su, An 
Anglo-Hungarian concern and an American interest are considering 
the establishment of another aluminum-réduction plant in Hungary. 

Italy.—ltaly plans to increase its aluminum output of 22,900 
metric tons in 1937 to 30,000 in 1938. In Italy, as in Germany, the 
self-sufficiency policy calls for the substitution of aluminum for many 
of the deficient metals, particularly copper and iron. Two new 
alumina plants employing the Bayer process were established recently 
at Porto Marghera and are expected to replace the old plants at Bussi 
and Porto Marghera (Haglund process). The plant belonging to 
Prodotti Chimici Nationali (Canadian) at Aurelia near Civitavecchia, 
originally built to produce alumina from leucite, will be converted to 


13 veis ei C., Greek Bauxites and Their Exploitation: 17th Cong. Ind. Chem., September-October 
1937; published in Light Metals Research, London, Vol. 6, No. 6, pp.t133-136. 
13 Bureau of Mines, Mineral Trade Notes: Vol. 5, No. 1, July 20, 1937, pp. 2-5. 
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the Bayer alumina process by 1939. Istrian bauxite will be con- 
sumed. The annual capacity of the aluminum-reduction plant at 
Borgofranco d'Ivrea which belongs to the Societá Alluminio Italiano 
(Canadian) will be expanded from 1,800 to 3,000 tons by the end of 
1938. 

Japan.—Japanese aluminum imports probably reached an all-time 
high in 1937, despite the growth in the domestic industry since its 
inception early in 1934. Five producing concerns are extending their 
plants, and numerous other companies are entering the business." 
Production of all five companies probably did not exceed 12,000 metric 
tons in 1937. The Japan Aluminum Co. with an alumina and 
aluminum-reduction plant at Takao, Formosa, has an aluminum 
productive capacity of 6,000 tons annually. "This capacity will be 
increased to 8,000 tons in 1938 and more later on. The Bayer process 
is used with bauxite from Netherland India. 'The aluminum pro- 
ductive capacity of 3,000 tons for the Japan Electric Industry Co. 
wil be advanced to 8,000 tons in 1938. Korean alunite had been 
converted to alumina by the company at Koyasu, Nagano Prefecture, 
but bauxite from the Malay States is now said to be used. The reduc- 
tion plant is at Omachi. Japan Soda Co., Ltd., treats bauxite from 
Netherland India by the Bayer process. Its reduction plant is at 
Toyama, northwestern Japan. Sumitomo Kagaku Kogyo at Niihama, 
Ehimo Prefecture, southern Japan, was at last report using a fer- 
tilizer byproduct as raw material. The Nichiman Aluminum Co. 
(Japan-Manchukuo Aluminum Co.) was using Korean and Man- 
churian alunite and shale at its plant at Iwasemachi, Toyama Pre- 
fecture, but this is now supplemented by Greek bauxite. Besides 
the producing concerns mentioned, the Manshu Keikinzoku, or 
Manchuria Light Metal Co., is constructing a plant at Fushun, 
Manchuria, 20 miles east of Mukden, which will treat high-alumina 
clay from Yentai by the Pedersen process. Eight other firms are 
reported to be constructing or planning aluminum works in Japan 
and Korea. 

Bauxite is imported from Netherland India, British India, the Malay 
States, Greece, and perhaps to & small extent from Brazil. Some 
alumina is also imported. "The Mitsui Mining Co., in conjunction 
with Nanyo Takushoku Kaisha, plans to produce and import bauxite 
in 1938 from the Japanese-mandated island of Pelew. Japan imports 
aluminum chiefly from Canada, Norway, Switzerland, and France. 
In 1936 Japan's aluminum production totaled 6,700 and its imports 
10,240 metric tons. During the first 7 months of 1937 Japan imported 
only 4,090 tons of aluminum but imports were heavy later in 1937. 
Apparent primary aluminum consumption during the year probably 
totaled more than 21,000 tons. Secondary metal accounts for 25 per- 
cent of the Japanese consumption of aluminum, which is expected to 
reach 40,000 tons in 1938. 

Netherlands.—The Billiton Mining Co., which operates the bauxite 
deposits on the island of Bintan in Netherland India through a sub- 
sidiary, is planning construction of an aluminum-reduction works 
somewhere in the Netherland Empire.5 The Aluminium Wals-en 
Persbedrijven N. V. was recently formed in Amsterdam for the 

4 Canadian Chemistry and Process Industries, Rapid Growth of Japanese Aluminum Industry: Vol. 22, 
No. 2, Februar 2. Schillig, W., Beschleunigter Ausbau der japanischen Aluminiumindustrie: 


1938, p. 52. 
Metallwirtschalt, Berlin, Vol. 17, No. 8, Feb. 25, 1938, pp. 215-210. 
18 American Metal Market, New York, Vol. 45, No. 70, April 9, 1938, pp. 5-6. 
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fabrication of aluminum. A Swiss and perhaps a German firm will 
furnish some of the capital in this venture. 

Netherland India.—In 1937 the Nederlandsch-Indische Bauxiet 
Exploitatie Maatschappij (“NIBEM,” a Billiton Mining Co. sub- 
sidiary) produced an estimated 300,000 metric tons of bauxite from its 
deposits at Soengei Kolak on the island of Bintan. Present ore re- 
serves are estimated at 10,000,000 tons. Approximately 67 percent 
of this output was ordered by Germany, 27 percent by Japan, and the 
balance by other countries. An alumina plant may be constructed and 
Palembang may be selected as the site due to its proximity to coal 
deposits. Upon completion of the proposed alumina and aluminum- 
reduction works, the Netherland Empire would become self-sufficient 
with respect to aluminum. These plans for an aluminum industry 
assure a market for Netherland India bauxite, irrespective of action 
that Japan may take in obtaining ore from its own mandated islands 
in the Pacific Ocean, and further development of deposits in British 
India. Prospecting for bauxite on the nearby islands of Angkoet, 
Kojang, and Pulau Bulang is reported. 

Norway.—Of the 21,503 metric tons of aluminum exported from 
Norway in 1937, 4,939 went to the United Kingdom, 3,559 to the 
United States, 2,2717 to Germany, 2,438 to Czechoslovakia, 2,340 to 
Belgium, and 2,117 to Japan. In 1937 imports of bauxite totaled 
ponds tons (24,046 in 1936) and of alumina, 38,016 tons (23,021 in 
1936). 

A strike affecting the electrochemical industry resulted in the cessa- 
tion of aluminum production in some plants during September 1937. 
Norsk Aluminium Co., Hóyanger, recently increased the capacity of 
1ts Eriksdal hydroelectric plant to meet increased consumption in the 
aluminum-reduction works. Norway continues to foster the use of 
aluminum for sardine cans. 

Spain.—The Spanish civil war damaged the aluminum-reduction 
plant of Aluminio Español, S. A., at Sabinanigo and caused opera- 
tions to cease early in 1937. 

Surinam (Dutch Guiana).—More bauxite was produced in Surinam 
in 1937 than in any previous year. All but a few hundred tons of the 
bauxite shipped from Moengo in 1937 by the Surinaamsche Bauxite 
Maatschappij went to the alumina plant at East St. Louis, Ill. 

Switzerland.—In 1937 the Neuhausen Co. (“AIAG”) expanded the 
capacity of its aluminum-reduction plant at Chippis, Canton Valais. 
Alumina for the three Swiss reduction plants must be imported. 

Aluminum stocks of the Alliance Aluminium Cie. (Basel) were re- 
duced to normal levels in 1937, and cartel members were able to re- 
sume full-time operations. The international aluminum cartel has 
been discussed by Wallace and Anderson." 

Unfederated Malay States.—Bauxite reserves are reported in the 
Malay States, and in 1937 production totaled 19,305 metric tons. 
Japanese interests are said to operate two bauxite mines in the State 
of Johore, one near Batu Pahat and the other near Sungei Kim Kim 
on Johore Straits. 

Yugoslavia.— The large bauxite output of Yugoslavia comes from 

16 Bureau of Mines, Mineral Trade Notes: Vol, 6, No. 5, May 20, 1938, pp. 3-5. 
17 Wallace, Donald H., Market Control in the Aluminum Industry: Harvard University Press, Cam- 
Mr 599 pp.; ch. in International Control in the Nonferrous Metals, Macmillan Co., New York, 
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Anderson, Robert J., Cartellisation in the World Aluminium Industry: Metallurgia, Vol. 17, No. 98, 
December 1937, pp. 45-47; No. 99, January 1938, pp. 88-90; No. 102, April 1938, pp. 231-233. 
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Dalmatia and Herzegovinia.'* The new aluminum-reduction plant 
at Lozovac, near Sibenik, started production early in the fall of 1937. 
Alumina is supplied by the Kemicna Tovarna Moste at Ljubljana. 
A British firm contracted for most of the first aluminum production. 
The latest Soderberg system is used, and metal of 99.08-percent purity 
is produced. It is reported that the Aluminium A. G. (Belgrade) 
soon plans to increase the 1,000-ton annual capacity of the plant. 

. S S. R.—Probably 250, 000 metric tons of bauxite were produced 
in the U. S. S. R. in 1937. The Soviet reserves of low- and good-grade 
bauxite have beer estimated at more than 45,000,000 tons.' The 
bauxite output from Tikhvin, southeast of Leningrad, is now supple- 
mented by better ore from the eastern slope of the Ural Mountains. 
The Kolchedan-Sokolovo mine near Kamensk began production in 
1936, but the best ore comes from the Krasnaya Shakochka deposit 
near Vagran. The ferruginous laterite from the Kamensk area con- 
tains 36 percent Al;O;, 35 percent Fe;O;, and 5.3 percent SiO;, while 
the Vagran bauxite averages 56 percent Al,O;, 26 percent Fe;O;, and 
3.7 percent SiO. Bauxite is also found in the eastern and southern 
Urals, Kazakhstan, southwestern Asiatic Russia, West and East 
Siberia, and the Far Eastern Territory, little of which has been fully 
explored. Alumina in nepheline tailings from apatite mined in the 
Kola Peninsula is to be extracted at a new plant in Kandalaksha. 
Large deposits of alunite, leucite, and clay also occur in the U. S. S. R. 

The Bayer alumina process will be used at the new Kamensk plant; 
the other works (Volkhov, Tikhvin, and Dnepr) employ modifications 
of the Pedersen and Deville- Péchiney processes. Aluminum-reduction 
plants using hydroelectric power include the Volkhov, Dnepr, and a 
new plant at Sosnovetz, Karelia, which was to be completed in 1937 
for the reduction of alumina from nepheline. The new Kamensk 
aluminum-reduction plant will employ steam-generated power. The 
foregoing developments, achieved at tremendous costs, record a rapid 
growth in the Soviet aluminum industry since 1932 when industrial 
output began. Future plans call for aluminum-reduction works at 
Permski, at Chirchik, and near Savano-Zangin (Armenia) and for the 
production of 200, 000 tons of aluminum by 1942. 

United Kingdom. —The recent program of the British Aluminium 
Co., Ltd., specifies a new alumina plant at Newport, Monmouthshire, 
Wales; extension of the alumina plant at Burntisland, Scotland; and 
further expansion of the aluminum-reduction plant of its affiliate, 
North British Aluminium Co., Ltd., at Lochaber, Scotland. The com- 
pany reduction plant at Kinlochleven was forced to close for a short 
period late in 1937 owing to the lack of hydroelectric power caused 
by the drought. The company also operates a reduction works at 
Foyers and an alumina plant at Larne Harbour, Ireland. Production 
of alumina was increased by International Aluminium Co., Ltd., at 
Hebburn-on-Tyne. The product is reduced to metal by Aluminium 
Corporation, Ltd., at Dolgarrog, North Wales. 

In 1937 the United Kingdom imported 222,955 metric tons of 
bauxite compared with 235,158 in 1936. Imports of erude aluminum 
and its alloys totaled 32, 079 tons in 1937 and 22 ,067 in 1936. Of the 
1937 metal imports, 20, 564 tons came from Canada, 6,366 from 
Switzerland, and 4,381 from N orway. 


1337 Bureau of Mines, Mineral Trade Notes: Vol. 5, No. 6, Dec. 20, 1937, pp.4-5, and Vol. 5, No. 4, Oct. 20, 
af, D. 4. 
19 Anderson, Robert J., Russian Aluminium: Mining Mag., London, Vol. 58, No. 2, February 1938, pp.73-80. 
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The mercury industry was unusually active in the late montbs of 
1936 and early months of 1937. As explained in Minerals Yearbook 
1937, this was brought about largely by fears regarding future supplies 
caused by the civil war in Spain, by political disturbances in several 
of the leading industrial nations of the world leading to the building 
of armaments in preparation for possible war, and by the general 
speculative activity in many commodities during that period. 

Despite concern that Spanish supplies would be cut off entirely and 
that Italy would be unable to make up for the reduced shipments from 
Spain, the threatened shortage of mercury failed to materialize and 
industrial nations were able not only to obtain all the metal needed but 
to build stocks. With the recession in industrial activity in the latter 
part of 1937, particularly in the United States, demand fell below 
normal and consumers were unable to absorb the large supplies from 
domestic and foreign mines. 

The United States imported 18,900 flasks of metal in 1937 com- 
pared with 18,100 flasks in 1936. The United Kingdom received 
49,900 flasks during the year, but re-exports amounted to 28,100 flasks, 
so that imports for consumption were 21,800 flasks. Imports i in 1936 
amounted to 22,500 flasks, and re-exports were 5,600 flasks. Ger- 
many's imports also were higher in 1937, being 25 900 flasks compared 
with 20,000 flasks in 1936; and France received nearly 6,100 flasks com- 
pared with 5,900 flasks. Japan imported 11,000 flasks in the first 7 
months of 1937 compared with 14,900 flasks in all of 1936. Thus the 
five largest users of mercury imported probably 95,000 flasks in 1937 
compared with 76,000 flasks in 1936. 

There was a difference of over 20,000 flasks between imports into 
the leading industrial nations and the known exports from the largest 
producing countries (with the exception of Spain)—Italy, United 
States, and Mexico. Statistics for Spain are not available, but the 
United Kingdom is reported to have imported 34,200 flasks from that 
country and the United States 7,000 flasks, which more than accounts 
for the difference noted. Such countries as Czechoslovakia, China, 
and Turkey were able to export metal, but the quantities available from 
these sources probably failed to equal demand from smaller consuming 
nations. 
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Producing countries, notably Italy and the United States, prepared 
to meet the increasing demands for metal by speeding production. 
Italy made a new all-time high record output of nearly 67,000 flasks, 
or more than two and one-half times the annual rate for the 5 years 
immediately preceding 1937. Activity at mines in the United States 
was at a high rate in the first half of 1937, but the decline in demand, 
the falling price, and the inability of the mines to sell metal late in the 
year even at concessions in price, brought about a drastic drop in the 
E of production, so that the total for 1937 differed little from that 

or 1936. 

In the United States an attempt to provide against the cutting off 
of Spanish supplies, for years the largest source of imports, was 
responsible for the importation of more than 18,000 flasks of metal 
in the 6 months from October 1936 through March 1937, or 41 percent 
more in those 6 months than the average annual importation for the 
20 years prior to 1937. The heavy importations and large domestic 
production made it apparent by the middle of the year that only 
unusual consumption could absorb the large amounts of mercury made 
available. New demands of large proportions failed to develop, in- 
dustrial activity declined as the year progressed, prices fell, and as 
the year ended imports had virtually stopped and domestic mines 
were operating at only a small fraction of their capacities. 

An abstract from an interesting résumé on the quicksilver situation 
was reprinted in the Mining Journal.! 


Salient statistics of the mercury industry in the United States, 1933-37 


[Flasks of 76 pounds] 
1933 1934 1935 1936 1937 

Production. ....................... flasks .. 9, 669 15, 445 17, 518 16, 569 16, 508 
Number of producing mines............... 15 93 90 87 101 
Average price per flask: 

New York... luu 21. S ZS $59. 23 $73. 87 $71. 99 $79. 92 $90. 18 

LODdOD Scorsese $41. 64 $56. 15 $60. 74 $64. 33 $69. 65 
PE for consumption: 

UNOS AA A due Ue UE 1, 543, 935 774, 564 593, 004 | 1,374, 652 1, 437, 712 

Equivalent Mask ee ee 20, 315 10, 192 7, 815. 18, 088 18, 917 
Apparent new supply. ------------ flasks .. 29, 700 25, 400 25, 200 34, 400 35, 000 

From domestic mines. ....... percent.. 32 60 69 47 46 
Stocks in warehouses (bonded) at and of 


WORD RA AR kets’ flasks.. 5, 370 4, 346 3, 582 2, 513 4, 286 


Prices.—The average monthly quoted price for mercury was $90.25 a 
flask in January and rose to $96.65 a flask in June, the highest monthly 
quotation since May 1931. By June 1937 the large supply of metal 
available and hesitant industrial conditions caused the market to turn 
dull. Prices declined steadily throughout the rest of the year and 
into the early months of 1938. 'The average price for December 
1937 was $81.04 a flask. 


t Mining Journal, The Quicksilver Situacion: April 2, 1938, p. 366. 
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Average monthly prices per flask (76 pounds) of mercury at New York and London 
and excess of New York price over London price, 1935-37 


1935 1936 1937 
Excess Excess Excess 
Month 

New | Lon- Ge New | Lon- LO w | Lon- pouf 

York q don ? over York 1 | don? Over York 1 | don? Over 
London London London 
E AAA $72.76 | $58.71 | $14.05 | $76.77 | $64.02 | $12.75 | $90. 25 | $69.52 | $20. 73 
February..................- 72.50 | 58.48 | 14.02 | 77.00 | 63.01 13.99 | 91.00 | 69.98 21. 02 
March.....................- 72.50 | 58.75 | 13.75 | 77.00 | 64.10 | 12.90 | 91.78 | 70.43 21. 35 
ADM 72.50 | 59.86 | 12.64 | 76.73 | 62.40 | 14.33 | 92.00 | 70.01 21. 39 
IL ENEE 72.14 | 59.87 | 12.27 | 74.94 | 61.81 13.13 | 95.52 | 75,89 19. 63 
JUNO oeste uy Sus z 22 71.46 | 61.93 9.53 | 74.19 | 62.05 | 12,14 | 96.65 | 75. 29 21. 36 
JU y A A ellus 70.54 | 61.60 8.94 | 73.42 | 60.96 | 12.46 | 93.90 | 73.41 20. 49 
AUQUS Cocoon cercanas 69.00 | 61.50 7.50 | 73.92 | 61,57 12.35 | 91.42 | 67.70 23.72 
September.................. 69.21 | 60.40 8.81 | 85.28 | 64.97 | 20.31 | 89.02 | 67.30 21. 72 
¡A -a...an 71.75 | 62.57 9.18 | 89.24 | 67.23 | 22.01 | 86.14 | 65. 61 20. 53 
November.................- 74.35 | 61.68 | 12.67 | 90.25 | 69.65 | 20.60 | 83.44 | 65.01 18. 43 
December.................. 75.20 | 63.58 11.62 | 90.25 | 69.94 | 20.31 | 81.04 | 65, 02 16. 02 
Avergape 71.99 | 60.74 11.25 | 79.92 | 64.33 | 15.59 | 90.18 | 69.65 20. 53 


1 Engineering and Mining Journal, New York. 
2 Mining Journal (London) prices in terms of pounds sterling converted to American money by using 
average rates of exchange recorded by the Federal Reserve Board. 


Tariff—the tariff rate on imports of quicksilver has remained 
unchanged since 1922. The changes in rates since the first duty was 
imposed in 1883 are shown in the following table. 


Tariff rates on mercury imported into the United States 


Tariff classi- Tariff classi- 
SCH Wark? fication or Rate of duty ae ee | fication or Rate of duty 
grap)! description sraPAl description 


E OCC i A PSE —— | A  qPE_E__Q_IEE__EEE*EEU(QEqggyz = 


1883..| 211 Quicksilver..| 10 percent ad vglorem.|| 1909..| 189 | Quicksilver..| 7 cents per pound. 


1890..| 207 |..... do......- 10 cents per pound. ...|| 1913..| 159 |..... (10... 10 percentad valorem 
1894..| 17014]. .... e tacos 7 cents per pound..... 1922..| 386 |..... yo s 25 cents per pound. 
1897..| 189 |..... "e (o AA) GER dosi. Re rd ss 1930__| 386 |..... lk E Do. 


The price differential in favor of selling mercury in the New York 
market exceeded the domestic tariff of $19 a flask from September 
1936 through October 1937. This is the longest period since the 
present tariff rate was put into effect in 1922 that the full tariff has 
been realized, and the differential was higher during this period than 
at any other time since then. "The sharp drop in industrial activity 
in the United States in the final quarter of 1937, together with severe 
declines in commodity prices in general, contrasted with the better 
performance of foreign markets during this period and resulted in the 
price differential falling below the tariff rate in November and Decem- 
ber. For the year as a whole, however, the difference between New 
York and London prices was greater than during any other year 
since 1922. | 

Consumption and uses.—During the past 10 years, the average 
annual rate of consumption of mercury in the United States has been 
28,000 flasks, as calculated from figures of domestic production, 
imports, and exports. Accurate statistical data covering the many 
uses of mercury have not been compiled since Schuette made an 

78560—38———39 
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estimate for 1928.? Since that time some uses have called for increas- 
ing quantities of metal while requirements for other uses have dropped. 
Mercury required for electrical purposes, such as lamps and rectifiers, 
and for power purposes has made notable gains as successful research 
has made practicable the manufacture of 85- and 100-watt bulbs as 
well as large lamps. According to Schuette,? a water-cooled mercury 
vapor lamp of more than 100,000 candlepower has been invented by 
a Stanford University professor and is expected to be used in the 
motion-picture industry and for flood-lighting airplane landing fields. 

The possibilities for use of the mercury-vapor process for ship 
propulsion were discussed by W. L. R. Emmet in a paper presented 
at the 1937 annual meeting of the Society of Naval Architects and 
Marine Engineers and entitled ‘Ship Propulsion by the Emmet 
Mercury-Vapor Process." It is said that this process would result 
in a reduction in weight for machinery and fuel, in fuel economies, 
and in a notable saving in space. 

Experiments have been going on for some years in the General 
Electric research laboratory on metals that can be alloyed with mer- 
cury to improve its action in boilers. The indications are that owing 
to the discoveries made, it may be possible to use higher pressures in 
mercury boilers than were formerly thought practicable, to avoid dirt 
troubles, and to improve greatly heat-transfer conditions.* 

Prospects for increased use of mercury-arc rectifiers were discussed 
by Marti, who states that grid control opens many new industrial 
fields to mercury-are rectifiers for hoisting equipment and for use by 
the railways, steel mills, radio stations, and lecitol tie plants. 

The reported sale of 1,000 flasks of mercury over a period of weeks 
for use in connection with a mercury cell to be installed in a plant in 
the Middle West for the production of chlorine and caustic soda,’ 
occasioned considerable interest within the trade. In this application 
the mercury covers the bottom of the cell and acts as an electrode. 
There is virtually no loss of mercury in such a process and, as in the 
mercury boiler, little recurrent demand at individual plants after the 
construction of the desired units. 

A mercury-base fungicide designed to control brown patch of turf 
has been introduced by a London company. The product is said 
to be harmless to grass if properly employed. 

There were rumors in the latter part of the year concerning in- 
quiries for quicksilver from the Orient. Apparently, large-scale 
purchases failed to develop in 1937, as exports to Japan and China 
for the year amounted to only a few flasks. The rumors recurred 
early in 1938, however, and a substantial quantity of metal was 
purported to be involved. 

Probably 30,000 flasks of mercury is necessary for a program of 
national preparedness, to be used in such commodities as fulminate, 
calomel, and corrosive sublimate. Possibly as much as 10,000 to 
12,000 flasks of this total could be replaced by suitable substitutes, 
notably lead azide. 


? Schuette, C. N., Quicksilver: Bull. 335, Bureau of Mines, 1931, p. 147. 
8 Schuette, C.N., Quicksilver in Oregon: Oregon Dept. of Geology and Mineral Industries Bull 4, 1938, 


p. 75. 
4 Emmet, W. L. R., Status of the Emmet Mercury-Vapor Process: Mechanical Eng., Vol..59, No. 11, 
November 1937, p. 840. 
ae Othmar K., New Fields for Mercury-Arc Rectifiers: Power, Vol. 82, No. 1, January 1938, pp. 
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'The following table shows the new supply of mercury in the United 
States, 1933-37. 


Supply of mercury in the United States, 1933—37 
[Flasks of vu pounds] 


Apparent new supply 


Production ap for Exports 


Year From 
(flasks) ` en (fasks) (asks) Total | domestic | Imported 
(flasks) mines (percent) 
percent 

A tator 9, 669 20, 315 ( 2 29, 700 31.6 68. 4 
104 —— —ÁP— 15, 445 10, 192 (1) 2 25, 400 59.9 40. 1 
1935.25.25 54 A aus 17, 518 7,815 2 25, 200 69.0 31. 0 
lr KI 16, 569 18, 088 263 34, 400 47.4 52. 6 
AAA AAA 16, 508 18, 917 454 35, 000 46.0 54.6 


1 Not separately classified for 1933-35. 
3 Estimated by Bureau of Mines. 


REVIEW BY STATES 


The steady annual output of mercury in the United States in 1937, 
when 16,508 flasks were produced compared with 16,569 flasks in 
1936, failed to reflect the violent fluctuations in rates of production 
at individual mines during the year. Actual monthly production 
records are not available, but enough data are at hand to show that 
active mines were operating at a high rate in the opening months 
of the year, when demand and prices were high, and that new prop- 
erties were being opened during that period. Records for the late 
months, when prices had fallen and demand was very low, show that 
only a few properties were operating, and most of them were producing 
at a small fraction of their capacities. The 1937 output differed little 
from that for 1936, but 1t was made by 101 mines compared with 87 
mines. As usual, California had the largest production, 9,743 flasks 
from 54 mines compared with 8,693 flasks from 51 mines in 1936. 
Oregon, next in importance, produced 4,264 flasks from 14 mines 
compared with 4,126 flasks from 13 mines in the preceding year. 
Output was larger in Texas, but it was curtalled sharply in Arkansas 
in 1937. There was increased activity in Nevada, where 20 mines 
were productive compared with 11, but production fell from 211 
to 198 flasks. The principal producing mines in 1937 were as follows: 
California: Contra Costa County, Mount Diablo mine; Lake County, 
Great Western, Mirabel, and Sulphur Bank mines; San Benito 
County, New Idria mine; San Luis Obispo County, Oceanic and 
Klau mines; Santa Barbara County, Red Rock mine; Sonoma County, 
Cloverdale mine. Oregon: Jefferson County, Horse Heaven mine; 
Lane County, Black Butte mine; Malheur County, Opalite mine. 
Texas: Brewster County, Chisos, Rainbow, and Big Bend mines. 
These 15 mines produced 86 percent of the total output in 1937. 
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Mercury produced in the United States, 1936-87 


Pro- ro 
Flasks Flasks 
res of76 | Value! i of 76 | Value! 
min pounds min pounds 
1937 
California...............- 51 | 8,693 | $694, 744 || Arizona...............--- 37 $3, 337 
Nevada.................- 1 16,863 || California................ 54 | 9,743 | 878, 624 
Oregon- -.--------------- 13 | 4,126 | 329,750 evada EC 20 198 17,855 
Utah EE 1 25 1,998 || Oregon. -................ 14 | 4,264 | 384,527 
Arkansas, Texas, Ari- Arkansas, Texas, and 
zona, and Washington. 11 | 3,514 | 280, 839 Washington. .......... 10 | 2,266 | 204,348 
87 | 16,569 |1, 324, 194 101 | 16,508 |1, 488, 691 


! Value calculated at average price for quicksilver at New York. 


Arkansas.—Production of mercury was considerably lower in 1937 
than in 1936. The principal mines in 1937 were the properties of the 
Valley Mining Co., Inc., and the Mid-Continent Quicksilver Co. 

California.—The output of mercury increased 12 percent in 1937, 
and the number of producing properties was 54 compared with 51. 
Counties from which production came were Colusa, Contra Costa, 
Fresno, Kern, Kings, Lake, Monterey, Napa, San Benito, San Luis 
Obispo, Santa Barbara, Santa Clara, Shasta, Solano, Sonoma, Trinity, 
and Yolo. Lake County led with an output of 3,955 flasks from 7 
mines, San Luis Obispo was next in importance with 2,113 flasks 
from 5 mines, San Benito had 1,743 flasks from 6 mines, and these 
counties were followed in importance by Santa Barbara, Contra Costa, 
Napa, Sonoma, and Santa Clara Counties. 

In Contra Costa County the Bradley Mining Co. operated the 
Mount Diablo mine, but at the end of the year operations were on a 
curtailed basis. 

A new concentrating plant was completed at the Mercy mine in 
Fresno County early in 1938. 

In Kern County the Walabu Mining Co. produced 52 flasks from 
dumps and shallow workings at the Cuddeback mine. 

Large producers in Lake County included the Sulphur Bank and 
Great Western mines, operated by the Bradley Mining Co., and the 
Mirabel mine of Mirabel Quicksilver Co. Four other properties in 
this county were productive. New tile-pipe condensers, a larger 
Sirocco dust collector, and a larger compressor were installed at the 
Great Western mine. At the Mirabel mine the furnace ore bin was 
enlarged, new and larger launder and settling tanks were installed, and 
a large amount of prospecting and development work was done. 

The largest producers in Napa County were the Oat Hill and La 
Joya mines, neither of which operated at levels reached in former 
years. Three hundred feet of drifting on the lowest level of the La 
Joya mine were reported to have disclosed no ore, so the project was 
abandoned. A new tunnel was driven to reopen the Humboldt and 
Osceola veins of the Oat Hill mine, and a new ore body was reported 
encountered 514 feet in the tunnel. Dimensions of the ore body are 
unknown. 

The New Idria mine operated steadily from July 1936 throughout 
1937 and early in 1938 was reported to have two rotary furnaces in 
operation and treating about 160 tons a day. A small jig concen- 


MERCURY 603 


trating plant was handling approximately 400 tons a day, the con- 
centrates being combined with mine ore and treated in the furnaces. 
There are two other furnaces at the mine. The San Benito Mining 
Co., operating the Aurora mine, reported that the fine ore was being 
treated with small lumps to release the mercury vapor more thor- 
oughly. The fine dust has a tendency to slide through the screen, 
coking and not releasing all vapor; and mixing lump ore with the dust 
obtains better results. 

The Oceanic mine, the largest producer in San Luis Obispo County, 
was operated all year by the Anglo American Mining Corporation, Ltd. 
The mercury is produced in a 4- by 60-foot rotary furnace, the soot 
being treated in a D retort. The next most important producer was 
the Klau mine operated by Gould interests. Early in 1938 this mine 
was reported to be treating 35 tons per day in its 3- by 40-foot rotar 
furnace. The company hopes to sink a new shaft in 1938 and to install 
a larger furnace to treat lower-grade ore developed in the past 4 years. 
À new tunnel and drifts were driven in the Rinconada mine in 1937, but 
the mine was inactive at the end of the year. 

In Santa Barbara County the Santa Ynez Mercury Corporation 
treated 7,200 tons of ore in its 20-ton Nichols-Herreshoff furnace for a 
recovery ‘of 395 flasks of mercury at the Red Rock mine in 1937. 
A new vertical shaft was started in an attempt to reach richer ore 
bodies, but prices hampered operations at the end of the year. P. B. 
de Mandel operated the Cal-Mer mine (formerly Lion Den) and in- 
stalled a new 30-ton rotary furnace during the year. This property 
was second in importance in the county in 1937. 

The Cloverdale Mining Co., operating in Sonoma County, treated 
4,250 tons of ore in its Gould Totary furnace during the year and re- 
covered 220 flasks of metal. After making proposed plant changes, the 
company intends to wash 600 tons a day, discarding 500 tons and 
treating the 100 tons of sand and sludge by concentration with tables 
and flotation. The resultant retort concentrate should contain about 
35 percent mercury. 

Nevada.—There were no large mercury-producing mines in Nevada 
in 1937, output being reported by 20 properties in Elko, Esmeralda, 
Mineral, Nye, and Pershing Counties. 

Oregon.—The quicksilver mines of Oregon were described by 
Schuette.’ Output of mercury in Oregon remained relatively sta- 
tionary in 1937, being 4,264 flasks compared with 4,126 flasks in 1936. 
The principal producing properties were in Jefferson, Malheur, and 
Lane Counties, but mines in Clackamas, Crook, Douglas, and Jackson 
Counties also contributed to the total. 

There were six producing mines in Crook County, none of which had 
a large output in 1937. 

In Douglas County, H. C. Wilmot treated 2,215 tons of ore in a 
Herreshoff furnace to recover 148 flasks of metal. 

The largest producer in the State was the Horse Heaven mine in 
Jefferson County, operated by the Horse Heaven Mines, Inc., a sub- 
sidiary of the Sun Oil Co. Two new smaller properties in this county 
also produced in 1937. 


7Schuette, C. N., Quicksilver in Oregon: Oregon Dept. of Geology and Mineral Industries Bull. 4, 1938, 
p. 
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The Quicksilver Syndicate, operating the Black Butte mine in 
Lane County, treated 19,637 tons of ore in rotary furnaces for the 
recovery of 895 flasks of metal. 

The Bretz mine in Malheur County was idle in 1937, but the Bradley 
Mining Co. produced a large quantity of mercury from the Opalite 
mine. 

Texas.—Output of mercury in Brewster County was higher in 1937 
than in 1936. The Chisos Mining Co., however, was reported to have 
ceased production in November 1937 and the Southwest mine in 
January 1938, leaving the Rainbow the only active mine in Texas. 


FOREIGN TRADE? 


Imports of mercury in 1937 were about the same as in the precedin 
year. Contrary to the trend in 1936, however, most of the meta 
came into the country in the early months of the year; slightly more 
than one-half of it arrived in the first 4 months. As the year progressed 
and the market became glutted imports fell, and only 15 flasks 
arrived in November and December. Italy supplied 52 percent, 
Spain 37 percent, and Mexico 8 percent of the metal imported. For 
the first time since 1925, Italy furnished most of the metal imported 
into the United States. From the forming of the international cartel 
in 1928 until the beginning of the civil war in Spain, broadly speaking, 
Italy supplied European demand and Spain the principal part of the 


demands of the rest of the world. 


Mercury imported into the United States, 1983-37, by countries 


1933 1934 1935 1936 1937 

Country ÁA > AA A AAA | _—_—___ p 
Pounds | Value |Pounds| Value |Pounds| Value |Pounds| Value |Pounds| Value 
Canada... 30 7 A AN A AA A O A A 
Hong LN AAA A MA AA A A PA E PA 5 $5 
Italy.............- 244, 076| 109,720| 49,285| $33,339| 08,705| $30, 735| 491, 714|$385, 236| 747, 266| 649, 406 
Mexico...........- 156, 056| 74, 464| 188, 404| 120, 914 4, 182 2,975| 26,393| 21,708] 110, 497| 104, 730 
Spain... ecco 1, 292, 553| 584, 769| 536, 025| 326, 635| 521,017| 347, 806| 774, 785| 544, 072| 535, 156| 440, 804 
Sweden...........].....-...].----.-- 760 600]. A PAS CE A AS A 
United Kingdom..|  21,449| 09,038|........|........]|........]....--.-- 81,760| 66,801| 38,788| 33,046 


Lo d did Lal dla di nd 


1, 714, 164| 778, 007| 774, 564| 481, 488| 593, 904| 381, 516/1,374,652/1,017,817 |1,437,712|1,227,091 


Mercury compounds imported for consumption in the United States, 1936—37 


1936 1937 
Compound 
Pounds Value Pounds Value 
Chloride (mercuric) (corrosive sublimate) -_......---.--|.-.-.-------|------------ 35, 524 $16, 781 
Chloride (mercurous) (calomel). ....................... 787 $977 22, 618 14, 852 
Mercury preparations (not specifically provided for)... 547 893 15, 737 9, 252 
Oxide (red. precipitate) AA VE A 4, 405 2, 740 
Vermilion reds (containing quicksilver)................ 71, 860 60, 906 52, 708 49, 137 
CIPUE 62, 806 |...........- 92, 702 


8 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 
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Exports of mercury totaled 454 flasks in 1937 compared with 263 
flasks in 1936. Of the 1937 total, 210 flasks went to South America, 
60 to the United Kingdom, and 52 to Canada. The rest went in small 
lots to more than two dozen scattered countries. 


WORLD PRODUCTION 


The following table shows the world production of mercury, by 
countries, from 1933 to 1937: 


World production of mercury, 1933-37, by countries 


[Compiled by R. B. Miller] 
[1 metric ton=29.008 flasks of 76 pounds] 


1933 1934 1935 1936 1937 
c nuy Metri Metri Metri Metri Metri 
etric etric etric etric etric 
Flasks tons Flasks tons Flasks tans Flasks tons Flasks tons 
AA A EE, PU we A A saccus 116 4.0 160 5.5 
Australia: Queensland. .|.......|....-..- 3 0.1 17 0. 6 78 2.7 12 4 
Austria. ...............- 5 O 2I Snc nucum 12 .4 3 el] (1) (1) 
Bolivia ?. ..............- 817 28.2 555 19.1 422 14. 5 224 7.7 18 6 
CHING A 370 12.8| 2,950! 101.7] 1,313 45.3| 2, 460 84.8| 1,736 9 
A A A E A WEN 4 .1 2 D (J) (1) 
Czechoslovakia......... 194 6.7 763 26.3} 2, 004 69.1| 1,876 64.71 (1) (1) 
Germany...............|--..--- E A EA 116 4.0| 1,093 37.7) (1) (1 
tee 17,605 606.9] 12, 804| 441.4| 28,191; 971.8| 42, 732| 1, 473. 1| 66, 777| 2, 302. 0 
Japan......----.-..----- 23 8.1 1 6.8| 148 SU  436|  15.0| (D) (i 
Mexico. ...............- 4,478| 154.4) 4,580| 157.9| 6,277| 216.4| 5,307| 183.0] 4,936| 170.2 
New Zealand........... 9 9.4 49 1.7 7 Bl A A 1 .6 
Rumania..............- .9 2 .1 1 ES LEEREN SURE (1) (1) 
A A 19, 626; 676. 6| 31, 799| 1, 096. 2| 35, 559| 1, 225.8| (1) (1) (1) (1) 
"Tunisia. uJ suu; pu zs ssh A A PA 25 .8 72 2.5 26 
Turkey..............-.- 23 .8 41 1.4 25 .9 836 28.8| (1) (1) 
AAA 6,700| 3231.3| 7,750| 3267.6| 8,700} 3300.0| (1) (1) (1) (1) 
United States. ....... ...] 9,669  333.3| 15,445| 532.4] 17,518| 603.9) 16,569| 571.2] 16,508| 569.1 


q A A  ___RQ Qq>___ Q __Q_z» zxz »» e _ 5 oe. [Du > | ee AAA 


59, 828| 2, 063. 0| 76, 937| 2, 652. 7/100, 339| 3, 459.1| (5 OI (1) (1) 


1 Data not yet available. 

2 Exports. 

3 Imperial Institute, London, and Metallgesellschaft. 

4 In the absence of production figures from Spain it is impossible to show representative world total mer- 
cury production figures for the year 1936. j 


Germany.— This country was the largest mercury-importing country 
in the world in 1937. An extensive campaign to develop domestic 
resources and to curtail imports has failed thus far to enable Germany 
to reduce her imports of this commodity. Imports totaled 25,900 
flasks in 1937, virtually all from Italy, compared with nearly 20,000 
EE in 1936, of which 68 percent was from Italy and 32 percent from 

pain. 

Italy. —Italy responded to the heavy world demand for quicksilver 
in the late months of 1936 and early months of 1937, caused in large 
part by prospects that Spain would be unable to continue to supply 
the bulk of world requirements, with a record output of 66,777 flasks 
in 1937 compared with 42,732 flasks in 1936. The output in 1937 was 
more than two and one-half times the average production for the 
5 years immediately preceding. Exports from Italy amounted to 
67,075 flasks in 1937 compared with 41,357 flasks in 1936. Of the 
1937 total, 36 percent went to Germany, 13 percent to the United 
States, 7 percent to France, and 6 percent to Japan. The United 
Kingdom is not listed as the destination of any Italian exports of 
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mercury, but the larger part of the metal shown under “Other coun- 
tries" must have reached there, as imports of metal into the United 
Kingdom from Italy in 1937 were reported to have totaled 13,000 
flasks. Exchange difficulties that hampered trade between the two 
countries in 1936 were reported to have been overcome in 1937. 


Mercury produced in Italy, 1934-85, by Provinces 


Ore mined Metal produced 
Province Num-| Num- _ | Tenor Tons | Num- | Num- | Flasks Flasks 
ber of| ber of |Metric| (per- | Value!| per | ber of | berof| (76 |Value!| per 
mines| work-| tons | cent) man | plants | work- |pounds) man 
men men 
1934 
Cagliari (Iglesias)?___].....-}....---]...----]--_----]--------]--.2-- (2) (2) 49| $1,712| (2) 
Gorizia (Trieste)..... 1 602| 44, 565| 0. 809/$223, 143 74 1 81 6, 863| 290, 481 85 
Grosseto (Firenze)... 3 113| 10,799} .38 | 14,961 96 4 53| 1,350) 64,69 
Siena (Firenze)...... 2 303| 16, 355 . 90 | 133, 565 54 3 40| 4,542) 215, 228 114 
6| 1,018} 71, 719 765| 371, 669 70 8 174| 12,804| 572, 118 3 74 
1935 
Cagliari (Iglesias)?-_.ļ------[-------ļ-------ļ-------ļ--------ļ------ (2) (2) 48| 2,731| (2) 
Gorizia (Trieste) ..... 1 577| 42,690} .794| 315,728| 112 1 72|  8,093| 434,878 74 
Grosseto (Firenze)... 2 112| 6,511 . 88 56, 919 45 3 40 2, 198} 116, 529 58 
Siena (Firenze)...... 2 468| 69,352} .88 | 606,270| 115 2 155| 17,852| 949, 105 148 
5| 1, 157/118, 553 . 849| 978, 917 102 6 276| 25,191/1,503,243| 3102 


Bi Lire eer to dollars at the average annual rate of exchange, as published by the U. S. Federal 
eserve Board. 

2 Product recovered in the plant of the Societá di Monteponi from condensation of mercury vapor obtained 
in lead smelting. 

3 Exclusive of output at Cagliari. 


It appears likely that even should hostilities in Spain cease, Italy 
will continue for some time to supply a larger part of world require- 
ments than for many years prior to 1937. A new world cartel prob- 
ably would be needed to reinstate Spain as the largest world source of 
mercury, and the terms of such a cartel no doubt would be dictated 
largely by Italy. 

Japan.—Reports that Japan, an important mercury-consuming 
nation, would import as much as 29,000 flasks in 1936 proved to be 
extremely optimistic, as final figures showed that less than 15,000 
flasks actually entered the country in that year. Apparently im- 
ports for 1937 were considerably higher than in the preceding year, 
as figures for the first 7 months totaled 11,139 flasks. In the latter 
part of 1937 rumors implied that Japan was negotiating for metal 
from the United States, but only 13 flasks were exported from the 
United States to Japan in 1937. A larger business with the United 
States may develop in 1938, as the rumors recurred early in the year. 

Merico.—The larger world demand for mercury apparently met 
little response from Mexican mines, as statistics of exports for the 
first 11 months of 1937 indicate that less metal probably left the 
country in 1937 than in 1936. Exports in 1936 amounted to nearly 
5,000 flasks compared with 6,000 in 1935. The United Kingdom was 
the principal destination of Mexican exports, followed by the United 
States. These two countries took 93 percent of the metal shipped 
from Mexico in 1937. 
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Spain.—Little information is available concerning recent mercury 
operations in Spain, and reports are conflicting regarding the rate of 
activity at the mines. Imports into the United Kingdom from Spain 
were 34,200 flasks compared with 18,500 flasks in 1936, and imports 
into the United States were 7,000 flasks compared with 10,200. Some 
of the metal exported may have been from stocks, but it seems certain 
that the mines were active for part of the year at least. 

United Kingdom.—Details as to imports of mercury into the United 
Kingdom and re-exports therefrom indicate that London has again 
become a large distributing center for mercury. Imports totaled 
49,900 flasks in 1937, of which 28,100 flasks were re-exported. In 
1936, 22,500 flasks were imported and 5,600 flasks re-exported. The 
United Kingdom is one of the principal mercury-consuming countries 
of the world and, as in the case of other important consuming nations 
except the United States, receives only an insignificant part of her 
requirements from her own mines. Details as to imports of mercury, 
by countries, were published on page 19 of the Metal Bulletin for 
April 22, 1938. 


Mercury imported into the United Kingdom, 1936-87, by countries, inpounds 


Country 1936 1937 
British DOSSOSSIO EE 4,900 [22.222222 
¡A Ot ee ce eo El 1, 404, 466 2, 599, 156 
AL A A EE EE 1, 520 997, 275 
MEXICO cnn Sto 271, 948 158, 704 
Other countro- 22 ti Be Ss ee 22, 096 37, 086 


1, 707, 530 3, 792, 221 
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The tin industry experienced a record-breaking and prosperous year 
in 1937. World mine apnd smelter production as well as world con- 
sumption broke all-time records, and financial statements were gener- 
ally much improved. This achievement was somewhat dimmed by 
the reappearance late in the year of old production-control problems, 
declining industrial demand, and political uncertainties involving con- 
tinuation of the cartel itself. Apparently there was a notable increase 
in invisible stocks and in the reserve being accumulated for national 
defense. Visible stocks also increased. Prices fluctuated widely, but 
dropped toward the end of the year as the result of the industrial 
recession. "The tin producers considered re-creation of & buffer pool. 
No new tin deposits were found, but mechanization and modernization 
of the existing mines received an impetus from renewal of the produc- 
tion-restriction program. Consumption of tin and exports of tin 
plate attained new high levels in the United States. Exports of tin- 
plate clippings (scrap) from the United Statés continued under license. 
Congress considered the creation of a domestic smelting industry. 


Salient statistics for tin in the United States, 1925-29 (average) and 1933-37 


Keen 1933 | 1934 | 1935 | 1936 | 1037 

Production— 

From domestic mines................ long tons. - 24 2.7 8.2 44.5 | 101.0 | 1144.8 

From secondary sources.................. do....| 30,600 | 19, 700 | 22, 200 | 24, 900 | 25,000 | 27,100 
Imports for consumption (metal)............. do.... 78,009 | 63,718 | 39,986 | 64,258 | 76,029 | 88,115 
Exports (domestic and foreign)?...............do.... 1, 740 131,041 |? 1,216 | 2 2, 292 386 313 
Monthly price of Straits tin at New York: 

Highest......................- cents per pound.. 70.67 | 53.07 | 55.60 | 52.29 | 51.85 62. 71 

Ën cra do...- 39.79 | 22.70 | 50.87 | 46.91 42. 22 42.85 

E L A A TELE do.... 56.64 | 39.12 | 52.16 | 50.39 | 46. 42 54. 24 


1 Subject to revision. ` I 
3 Figures for 1933-37 cover foreign only; domestic not separately recorded, 
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Technologic developments.—Present geologic research has as its 
object not only discovery of tin deposits but also determination of 
the nature of cassiterite itself, both as a minor constituent of sulphide 
ore bodies and as a surface indicator of the character of tin-bearing 
ores at depth.’ Large bodies of pyrite and other base-metal sulphides 
in Bolivia, Tasmania, and the U. S. S. R., containing 1 percent or 
less disseminated cassiterite, are regarded hopefully by some geologists 
as future sources of tin, under large-scale mining operations, pending 
development of an economic concentrating process for this low-grade 
ore.” 

Companies greatly increased expenditures for new mining and con- 
centrating equipment in 1937, following renewal of the tin production- 
control program at the close of 1936. Old units that had been idle 
for a number of years had become obsolete, inefficient, and expensive 
to repair and operate. Increased activity in alluvial gold mining, with 
engineering problems similar to those in alluvial tin mining, has been 
largely responsible for accelerating the change in mining practice? 
Other contributing factors have been: Increased labor charges; tend- 
ency to increase profits by reducing costs through the use of smaller 
and more mobile excavating units that can be operated more economi- 
cally under the flexible quarterly quota system of the tin-restriction 
program; erratic drought and flood periods that retarded mining 
operations; and finally, the technological advantages of the units 
themselves. Increasing use is being made of Diesel-engine or elec- 
trically driven excavators or shovels, particularly dragline scrapers. 

Economic and political situation. — Details concerning renewal of the 
tin production-control agreement program, signed at Brussels on 
January 5, 1937, may be found in the chapter on tin in Minerals Year- 
book 1937. During 1937 the quotas were raised from 100 to 110 
percent of standard tonnage, where they remained until late in the 
year; at that time business activity in the United States receded 
abruptly, and it became necessary for the 'Tin Committee to reduce 
the quotas. On December 10, 1937, the quotas accordingly were 
reduced to 70 percent and again on February 18, 1938, to 55 percent. 

Actually, no country is producing 55 percent of its standard tonnage. 
Malaya, ad ado and Nigeria will produce 62.5 percent of 
their standard tonnage, Stam and Indochina 60, Bolivia 44.5, and the 
Belgian Congo about 49. 

A comparison of the quota—212,474 tons—with the actual produc- 
tion of the signatory countries—179 ,991 tons—shows that they 
failed to attain their production quotas by 32,483 tons. At the end 
of 1987 Bolivia, the Belgian Congo and French Indochina agreed to 
surrender the arrears that they had been permitted to carry forward 
from 1936. Besides these arrears, Bolivia surrendered 5,884 and 
Indochina 231 tons. This additional tonnage represents a surrender 
of standard tonnage for 1938 at a quota of 70 percent. The total 
tonnage surrendered (11,468 tons, at a quota rate of 70 percent) was 
divided among Malaya, Netherland India, and Nigeria, in proportion 


! Shneider, Y. A., Morphological and Genetic Scheme of the Habits of Gate Problems Soviet 
Geology, Moscow, vol. 7, no. 3, March 1937, pp. 187-199 (in Russian; English summ 

Larionov, J., and Tolmacev, J. M., On the Chemical Composition of Cassiterites: "Acad. Sci. U. 8. 8. R. 
(Akad. Nauk), C. Es Moscow, vol. 14, no. 5, 1937, pp. 303-306. 

? Smirnov, £. S., Some Outlines Concerning Su[phide-Cassiterite Deposits: Acad. Sci. U. 8. S. R. (Akad. 
Nauk), Bull., Série “Geol. no. 5, 1937, pp. 853-862 (in Russian; English summary). 

3 Westrop, S. A., Alluvial Mining with Shovels and Draglines: Mining Mag., London, vol. 58, no. 3, 
March 1938, pp. 137-150, 
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to their standard tonnages. This agreement was subject to the 
condition that the quota be not reduced below 70 percent.* 

Proposed buffer pool.—Agitation for a buffer pool was begun in the 
summer of 1937 after a spring season of record-breaking price move- 
ments, continued threats of war, and greatly expanded consumer 
demands. British and Netherland interests, generally favoring re- 
stricted output, and certain high-cost tin-producing concerns urged 
creation and manipulation of a reserve supply of tin, ostensibly to 
stabilize the market. Other British interests opposed the general 
restriction program and denounced the buffer pool on the grounds of 
favoritism to high-cost producers while extensive Malayan equipment 
would lie idle, domination of the pool by non-British interests, control 
of the pool by secret movements, and bypassing of a hitherto free 
London Metals Exchange. It was felt that the pool if fairly admin- 
istered would have to be operated by disinterested persons, who might 
not be too well acquainted with the tin industry. 


Tin-production quotas, production, and surrendered and acquired tonnages for 
countries signatory to the tin-restriction agreement, 1987-88, in long tons! 


1937 1938 
Quota (annual Quota (annual 
rate) rate) 
Quota | C 1 Surren- | Oper- 
Country basis, Overex- dered ative 
1937-41 Apr. 1, |Produc-| port or | and ac- ton- 
Jan. 1 | July 1, | tion under- quired | nages | Jan. 1 | Apr. 1 
(100 | Oct. 1 export |standard | (first (70 (55 
per- (110 tonnages | half) per- per- 
cent) per- cent) | cent) 
cent) 
Belgian Congo... ....... 13, 200 | 10,808 | 11,888 | 9,286 | —2,333 |.......... 11,808 | 8, 266 6, 492 
olivia................. 46,490 | 45,951 | 50,546 | 25,024 | —24,373 | —8,406 | 37,545 | 26,280 | 20, 648 
British Malaya......... 71,940 | 71,940 | 79,134 | 77,542 +207 | +9,891 | 81,831 | 57,284 | 45,008 
Indochina.............. 3,000 | 3,000| 3,300 | 1,531 —1, 694 —330 | 2,670 | 1,868 1, 800 
Netherland India. ...... 36, 330 | 36,330 | 39,963 | 39,779 +724 | --4,994 | 41,324 | 28,928 | 22,728 
AAA 10,890 | 10,890 | 11,979 | 10,444 | —1,263 | +1,497 | 12,387 | 8,672 6, 812 
DIAM BEEN ; 18,731 | 20,604 | 16,385 | —3,751 |.........- 18,731 | 13,112 | 11,240 


AA es | —— | eee  R rr | a | sa sawas 


199, 850 |197, 650 |217, 414 [179,991 | —32, 483 | +7, 646 |206, 296 |144, 410 | 114, 728 


1 Data assembled from International Tin Research and Development Council, Stat. Bull., vol. 6, no. 3, 
March 1937 


Finally, on December 10, 1937, the plan was formally submitted to 
the International Tin Committee, but it was not until about 3 months 
later (March 1938) Eee it was submitted to the industry as a whole 
for consideration. this time there was some evidence that a 
private pool was sis. Mc According to reports? the opera- 
tions of the pool are to be controlled in secret by a small group ap- 
pointed by the International Tin Committee. Tin will be bought 
whenever the price falls below £200 and sold whenever the price rises 
above £230, but the limits may be varied if a marked change in the 
price structure makes it necessary. (According to Sir John Bagnall, 
chairman of the board of the important Straits Trading Co., a price 
above £200 must be considered exorbitant.) The signatory countries 
will create the pool stock by contributing 7.5 percent of their standard 

‘International Tin Research and Development Council, Stat. Bull., vol. 6, no. 1, January 1938, p. 3. 


5 American Metal Market, New York, vo]. 45, no. 54, Mar. 18, 1938, p. 3. Mining Jour., London, vol. 200, 
no. 5353, Mar. 26, 1938, p. 341. 


612 MINERALS YEARBOOK, 1938 


tonnages (equal to 15,472 tons; the stock of the old pool at its begin- 
ning was 8,282 tons), which will be forfeited and redistributed pro- 
ortionately among the other signatories if any one fails to produce 
its quota. The pool will remain operative until January 1, 1942, or 
the end of the third tin restriction agreement. This buffer pool bears 
some similarity to a report on the improvement of regulation schemes 
made to the League of Nations. 
À new annual statistical publication has been published by the 
International Research and Development Council.’ 


DOMESTIC PRODUCTION AND RESOURCES 
Primary tin.—About 2.4 long tons of tin valued at about $3,500 


were produced in the United States, exclusive of Alaska, in 1937. 
Miners in Mallory Gulch, which extends from South Dakota into 
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FIGURE 1.—Trends in production, imports, stocks, and price of tin, 1901-37. Prices shown are for Straits tin 
at New York. 


Wyoming in the Black Hills region, produced 0.8 long ton of tin from 
the South Dakota portion of the gulch and 1.6 long tons of tin from 
the Wyoming part. This ore was still more valuable because of its 
tantalum content. About 60 pounds of tin were produced from South 
Dakota during 1936. The old Ross mine at Gaffney, S. C., is reported 
to have been reopened and to have produced about 90 pounds of tin 


6 International Tin Research and Development Council, Statistical Yearbook 1937, The Hague, 1937, 
206 pp. 
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during 1937. Other properties nearby are understood to be in the 
process of reinvestigation. A small amount of cassiterite was reported 
to have been produced in New Mexico during 1937. 

Tin production in the United States including Alaska, totaled 144.8 
long tons valued at $176,000 in 1937, an all-time peak. The Alaska 
tin-mining industry has been reviewed by Philip S. Smith.’ 


Mine production of recoverable tin in the United States (including Alaska), 1925-29 
(average) and 1934-37 


Year Long tons Value Year Long tons Value 
1925-29 (average)......... 24.0 $28,800 || 1936__._____________ e 101.0 $105, 000 
19034. enn Eee oed ul era 8. 2 0001103: a 1 144,8 1 176,000 
1000. ich oe 26 hu 2 e 44.5 50, 200 


1 Subject to revision. 


Secondary tin.—Production of secondary tin in the United States 
totaled 27,100 long tons, which was equivalent to 31 percent of the 
imports of virgin tin imported as metal. The amount of secondary 
tin recovered increased 2,100 tons (8 percent) over 1936. 


Secondary tin recovered in the United States, 1925-29 (average) and 1933-87 1 


Tin recovered at detinning Tin recovered from all sources 


Year As In Total AS In alloys Total 

metal |chemicals (lon metal | and chem- 

(long (long (ona) (lon icals (long | top 

tons) tons) tons tons) TOS Value 
1925-29 (average)......... 900 2, 000 2, 900 7, 500 23, 100 30, 600 $38, 034, 120 

DOO A So ee 800 1, 800 2, 600 6, 500 13, 200 19, 700 16, 508, 700 

e cai eee 900 1, 800 2, 700 7, 300 14, 900 22, 200 , 487, 
A A E 1, 100 2, 200 3, 300 8, 600 16, 300 24, 900 27, 498, 200 
1936 AMO 2, 300 1, 500 3, 800 6, 500 18, 500 25, 000 25, 621, 500 
A MNA OUS 2, 500 1, 500 4, 000 7, 400 19, 700 27, 100 32, 124, 100 


1 Figures compiled by J. P. Dunlop, of the Bureau of Mines. 


Rules of procedure governing issuance of licenses for exportation of 
tin-plate scrap during 1938 were issued by the State Department.* 
The principal change concerns the exportable production, whereby 
the 1938 export quotas will be based on 25 percent of the production 
for 1937. Under the regulations applicable for 1937 the quotas of 
exportable scrap were based on 100 percent of the production in 
1936. 

The State Department reported requests for allotments of 24,449 
long tons for the calendar year 1938, in accordance with the foregoing 
rules. Some of these applications were reduced to comply with 
requirements set forth in the rules of procedure. Allotments totaling 
23,847 long tons of tin-plate scrap were assigned for export, subject 
to license, during the calendar year 1937. In all, 108 licenses were 
issued in 1937 authorizing the exportation of 16, 608 long tons of tin- 
plate scrap valued at $333,187.50. All licenses issued during 1937 
named Japan as the country of destination. 

7 Smith, P. 8., The Mineral Industry of Alaska in 1936: Geol. Survey Bull. 897-A, 1938, pp. 


84-87. 
$ U. 8. Department of State, Press Release: Vol. 17, no. 428, Dec. 11, 1937, pp. 423-430; Vol. 18, no. 432, 
Jan. 8, 1938, pp. 32-33. 
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IMPORTS AND EXPORTS 


Metal and ore.—Only 151 long tons of tin concentrates were im- 
ported in 1937. 


Foreign trade of the United States in tin and tin concentrates, 1933-37 


Imports 
. Exports of 
: Tin concentrates : 
Year Tin (metal) : tin (metal) ! 
(tin content) (long tons) 
Long tons Value Long tons Value 

[s RC PC DES 63, 718 $51, 240, 829 24 $10, 630 1,041 
NEE e 39, 986 44, 800, 650 2 859 1, 216 
1030 A A EE EE 64, 258 69, 815, 287 178 106, 078 2, 292 
EI 76, 029 75, 450, 941 179 94, 738 386 
AAA A 88, 115 104, 284, 762 151 132, 810 313 


1 Imported as pigs, bars, etc., and exported as such. 


Tin 1 imported for consumption in the United States, 1936-87, by countries 


1936 1937 
Country ————————————— 
Long tons Value Long tons Value 
APPOBUIBR 22.222322 E 101 $103, 947 130 $164, 377 
Australi... s ee ee a eh uec cuc oe 25 25, 592 9 60, 214 
Belgian CONTO ees iere 480 488, 348 190 246, 418 
TA ee 535 547, 074 120 171, 463 
o A A 50 , 275 112 137, 335 
British Mala Varona cido 54, 371 53, 658, 930 66, 709 79, 490, e 
ASA cc e tes i ,8 

DO AAA uu A 1, 029 997, 879 4, 467 5, 126, 838 
CODA oS Sse eds oe uA D LL M Le. G20 [one A EE 
Germany... EEN 160 140, 700 AAA A 
Hong KONE ia es 3, 554 3, 386, 2, 068 2, 222, 866 
IE A AN AA EE 200 208, 602 
Indochina; Frec: cur culantro E, EE 20 24, 176 
MEXICO ia dia (2) 80 201 193, 856 
Netherland India. ................................. 2, 738 2, 669, 369 4, 105 4, 793, 256 
Netherlands__..............-.-...-...---------.---- 4, 484 4, 613, 776 2, 447 2, 958, 631 
United Kingdom..................................- 8, 439 8, 708, 923 7, 203 8, 432, 401 
76, 029 75, 450, 941 88, 115 104, 284, 762 


1 Bars, pigs, blocks, grain, granulated, or scrap, and alloys, chief value tin, n. s. p. f. 
2 Less than 1 ton. 


Importation of 88,115 long tons of tin (bars, pigs, blocks, grain, 
eranulated, or scrap, and alloys, chief value tin, n. s. p. f.) in 1937 
indicates an increase of 16 percent over 1936. British Malaya sup- 
plied 75 percent of the total in 1937, an increase of 23 percent over 
1936. Imports from the United Kingdom furnished 8 percent. 

Exports (really reexports) of metallic tin amounted to 313 long tons 
in 1937. 

Tin manufactures.—lmports of tin plate and taggers tin amounted 
to 246 long tons valued at $71,764 in 1937 compared with 230 long 
tons valued at $61,390 in 1936. The United Kingdom furnished 233 
tons (95 percent) of the 1937 imports. No terneplate was imported. 

Tin plate, terneplate, and taggers tin exports were 360,683 long tons 
valued at $39,939,922, an increase of 51 percent in quantity and 68 
percent in value over 1936. 
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Tin plate, terneplate (including long ternes), and taggers tin exported from the United 
States, 1936-37, by principal countries and customs districts 


1936 1937 


Long tons Value Long tons Value 


Country 

ATSONUING A A A REA daa 13, 580 $1, 383, 889 21,060 $2, 483, 000 
Bells a 5, 522, 288 4, 627 517, 930 
Brazil oere ssa oi Ee 18, 658 1, 857, 646 29, 51 3, 391, 628 
British Malaya- ----------------------------------- 6, 823 645, 514 6, 457 675, 161 
Canada EE 14, 015 1, 493, 680 27, 971 3, 022, 623 
AAA A E 5, 609 557, 694 5, 588 614, 322 
Ching ege 18, 945 1, 936, 271 26, 464 2, 826, 778 
COON DNAs cece bee srl arcada 3, 275 8, 276 4, 371 495, 571 
ie EE 9, 104 929, 058 12, 501 1, 449,745 
O A AAA Eer 2, 438 237, 251 3, 847 402, 530 
Hone Kongo. u acacia 6, 912 682, 961 15, 971 1, 737, 440 
OLY deo "—— (1) 10 6, 027 755, 706 
J8D80 SO u UTER DE 18, 199 1, 700, 467 42, 243 4, 484, 478 
K WANGUNG ceca sS ws Suysa 3, 085 301, 503 18, 801 2, 111, 271 
EEN d IC EEN 13, 754 1, 458, 531 13, 842 1, 614, 326 
Netherland India-.-.------------------------------- 3, 481 343, 944 6 283 
vd Te EE 12, 133 1, 265, 382 15, 861 1, 926, 995 
elei d'A 5, 093 473, , 664 859, 373 
POR A A A AA 4,777 432, 995 4, 495 499, 846 
Philippine Islands. .................-.............- 10, 010 966, 898 12, 848 1, 383, 517 
Portugal... ee oe sF RENE E 8, 164 756, 344 11, 823 1, 185, 087 
SU Sasa cet NR SE 3, 312 323, 856 135 14, 661 
EE 6, 551 612, 711 8, 962 903, 285 
OVE AAA eee eee et 3, 004 284, 149 3, 094 331, 802 
Turkey in Asia and Europe.......................- 7, 189 680, 082 8, 622 944, 675 
Union of South Africa__.__.. -. cL Ll... 6, 945 681, 227 10, 519 1, 090, 625 
S S. mE Eo HE Yus 8, 455 862, 876 7,890 1, 023, 453 
UPIUPUSBY...1e2:nol. Se cerdos 11, 707 1, 195, 966 10, 011 1, 170, 515 
Other countries ?___...........--------------------- 8, 282 827, 606 12, 432 1, 384, 236 
238, 880 23, 752, 978 360, 683 39, 939, 922 
Customs district NO DR A a 
Te SE 5, 340 571, 682 10, 461 1, 092, 787 
OIT ee 6, 043 4, 548, 351 
AA T ee een ee 5, 303 598, 724 3, 501 436, 070 
Mary lan AAA A A 92, 699 9, 077, 227 144, 359 15, 674, 659 
MIGKIOR Denes coe TER 1, 567 143, 015 5, 466 557, 337 
le d d EE 117, 349 11, 696, 799 167, 676 19, 027, 746 
Philadelphia- -------------------------------------- 11, 969 1, 185, 269 15, 460 1, 699, 328 
Other districts 2..---------------------------------- 4, 593 474, 219 8, 812 903, 644 
238, 880 23, 752, 978 360, 683 39, 939, 922 

1 Less than 1 ton. 2 Includes all exports not exceeding $250,000. 


CONSUMPTION AND USES 


The International Tin Research and Development Council reported 
that world consumption of tin in 1937 reached an all-time peak 
of 198,300 tons (tin consumption in 1929 was 183,800 tons) compared 
with 160,700 tons in 1936, an increase of 23 percent.? Record-breaking 
national increases in apparent consumption were made by the United 
States, with 86,663 tons, and particularly by the U. S. S. R., where 
consumption increased from 9,664 to 25,125 tons (160 percent). Al- 
though the output of the canning and automotive industries has 
increased in the Soviet Union it is believed that a large part of this tin 
is retained in the form of reserve stocks. Other record-breaking in- 
creases were recorded by Denmark with a consumption of 711 tons; 
Finland, 294; Netherlands, 1,470; Norway, 595; Sweden, 1,909; 
Canada, 2,624; and Netherland India, 439. The hostilities with 
China did not deter Japanese consumption from reaching a total of 
8,212 tons. Chinese consumption has shown a steady decline from 
3,818 tons in 1928 to 1,126 in 1936. 
~ § International Tin Research and Development Council, Stat. Bull., vol. 6, no. 3, March 1938, p. 10. 
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Despite the much publicized German Four-Year Plan of economic 
independence of non-German goods such as tin, the ingenuity of Ger- 
man technicians, and vigorous control of the use of metals, the con- 
sumption of tin rose to 11,643 tons, an increase of 38 percent over 1936. 

In 1937 the United States increased its consumption of tin from 
73,039 tons to 86,663 (19 percent). Invisible stocks in the United 
States totaled about 8,000 tons at the beginning of the year and rose 
to 18,000 tons at the close of the year. According to the International 
Tin Research and Development Council, distribution of consumption 
by uses within the United States during 1937 (1936 consumption shown 
within parentheses) was as follows: Tin plate, 36,980 (36,690) long 
tons; solder, 11,780 (11,880); tin in bronze, collapsible tubes, and 
foil, 11,470 (11,800); automobiles, 11,000 (11,000); babbitt, 3,360 
(3,690); and other manufactures, 10,250 (9,200). 


Apparent consumption of virgin tin in the United States, 1925-29 (average) and 
1933-37, in long tons 
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1925-29 
(average) 1933 1934 1935 1936 1937 
Poppy: 
omestic mine production............ 24 3 8 45 101 1 145 
Imports: 
KSC BEE 78, 009 63, 718 39, 986 64, 258 76, 029 88, 115 
In concentrates..................- 175 2 178 179 151 
Visible stocks, Jan. 1.................. 3 2, 844 4, 496 7, 504 2, 638 2, 312 5, 095 
Total available. ...................- 81, 052 68, 241 47, 500 67, 119 78, 021 93, 506 
Withdrawals: 
Exports: 
As 00 (| 0: RE 1, 740 31,041 3 1, 216 3 2, 292 3 386 3 313 
In concentrates. ................-. 24 3 8 45 101 145 
Visible stocks, Dec. 31................ 2 2, 820 7, 504 2, 638 2, 312 5, 095 6, 385 
Total withdrawn..................- 4, 584 8, 548 3, 862 4, 649 5, 582 6, 843 
76, 468 59, 693 43, 638 62, 470 73, 089 86, 663 


Apparent consumption. .................- 


1 Subject to revision. 

2 Figures for Jan. 1 and Dec. 31 are stocks at beginning and end of the 5-year period and not averages of 
stocks on Jan. 1 and Dec. 31 of each year during period. 

3 Figures for 1933-37 cover foreign exports only; domestic exports not separately recorded. 

The Metal Economics Division of the Bureau of Mines continued 
its survey of the consumption of primary and secondary tin in the 
United States, particularly for 1936. Salient features of this survey 
may be briefly summarized as follows: 


Consumption of tin in the United States, 1935-36, in long tons 
[Compiled by J. B. Umhau and M. E. Trought] 


Tin Of hand Jan; EE 
Add net purchases during vente 


Available for USO ii e al d 
Deduct tin on hand Dec. 231 o occ 


Total tin processed during yea... ooo c LLL LLL coco 
Deduct intercompany transactions in scrap (tin content)... 


Total tin consumed in moanufocturing.. 
Deduct plant losses 2.5. ee oo is ey A 


Tin content of manufactured produits 2.2. c ccc cL LLL ll cL Ll cc -- 


Primary EE 


Becondary [Dil c oco - solu EE 


1935 


16, 920 
71, 392 


88, 312 
14, 981 


73, 331 
, 805 


71, 526 
353 


71, 173 
55, 928 


15, 245 


1936 


14, 981 
89, 232 


104, 213 


18, 150 


86, 063 
2, 725 


¡EE  »uz xD ee 


83, 338 
358 


82, 980 
68, 335 


14, 645 


TIN 617 


Consumption of tin in the United States, 1985-36, by finished products (tin content), 
in long tons 


[Compiled by J. B. Umhau and M. E. Trought] 


1935 1936 
: Second- ; Second- 
Primary ary Total | Primary ary Total 

Tin pista: AAA dcos 27,290 |.........- 27, 290 33, 708 |.......-..- 33, 708 
"'erneDiato. A IA 208 856 1, 064 363 948 1, 311 
SO ra e e a 9,734 6, 910 16, 644 12, 068 6, 602 18, 670 
BADD A "E 3, 667 1, 485 5, 1 5, 070 1,6 ; 
AAA A eee i 2, 688 2, 142 4, 830 3, 559 2, 631 6, 190 
Collapsible tubes. .....-.................- 3, 548 |........-- 3, 548 3, 676 |.........- 3, 676 

REKT 2, 080 2 2, 082 2, 499 13 2, 512 

EE EE 1, 602 27 1, 629 1, 645 43 1, 688 
Chemicals (other than tin oxide).......... 693 2, 579 3, 272 209 1, 346 1, 555 
Pipe and tubing 1............. 2. LL... 950 3 953 1, 401 82 1, 483 
¿o TEEN 1, 074 174 1, 248 847 361 1, 208 
Type metal... ullu u u L ede 165 859 1, 024 253 919 1,172 
Oalvauizing -osoaren saa 620.1... 620 1016 E 1,016 
BAP tin ct ues a se hese ha edt te 368 27 395 656 84 740 
Miscellaneous alloys...................-.- 422 60 482 418 62 480 
Whito metal ooo ee a 347 50 397 358 9 367 
Miscellaneous. ................-..-.-....- 472 71 543 558 94 592 


Ind onc ees | ome ces | s odi 


55, 928 15, 245 71, 173 68, 304 14, 676 82, 980 


1 In 1935 pure tin tubing required 940 tons and tin-lined tubing 13 tons; in 1936, 1,476 tons and 7 tons, 
respectively. 


Tin plate and terneplate.—Production of tin plate in the United 
States in 1937 is estimated *” at 2,530,000 long tons compared with 
2,085,183 long tons in 1936 according to a report by the Bureau of 
Mines." Tin-plate production required 36,980 long tons of tin in 
1937 compared with 33,708 long tons in 1936 according to these two 
sources. Production of terneplate in 1937 is estimated at 270,000 
long tons as against 228,358 in 1936. Tin content of terneplate 
amounted to about 1,500 long tons in 1937 as against 1,311 in 1936. 

The International Tin Research and Development Council reports 
world tin-plate production at 4,012,000 long tons in 1937 and 3,712,000 
in 1936. 

PRICES AND STOCKS 


Prices.—Prices for tin in 1937 averaged much higher than in 1936, 
when they were weak due to uncertainties over renewal of the tin 
restriction program. The low level reached in December was about 
the same as the low in 1936 but the high in 1937 was much greater. 
In fact, the high price marks the first return to the level of 66.62% 
cents since 1927. "These average figures do not reveal the marked 
daily gyrations of tin prices, for on March 12, 1937, a price variation 
of some 8.25 cents per pound was experienced in 2 days. Prices 
steadied during the earlier part of the year due to the assurance that 
the tin restriction program would be carried out for the next 5 years. 
The announcement of a great rearmament program in Great Britain 
and rearmament activity in Europe in general led speculators to 
boost the prices beyond control. Not even reduced consumption 
due to severe floods in the American tin-plate producing districts 
and widespread labor troubles halted this rise in the price of tin. 

10 American Metal Market, Metal Statistios, 1938, p. 139. 


11 Umhau, J. B., and Trought, M. E., Consumption of Tin in the Tin Plate and Terneplate Industry in 
1936—Advance Summary: Mineral Market Reports, M. M. S. 602, Bureau of Mines, Nov. 26, 1937, 3 pp. 
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Gradually this speculative element was eliminated from the market, 
and despite some decline in prices tin found itself in a better statistical 
position than the other base metals—there was less speculation, lower 
stocks, continued good consumption, and a better coordinated control 
over the producers. Tin prices regained their losses of May and 
June and were at a high level until after the middle of August, when 
they gradually softened, only to decline sharply in the latter part of 
September and continue downward unchecked through the remainder 
of the year. 

This decline in tin prices is attributable to sympathetic movements 
with weakening base metal, security, and general ccmmcdity prices 
Severe and unexpected declines were experienced by heavy indus- 
tries— particularly the automotive industry in the United States. 


Monthly price of Straits tin for prompt delivery in New York, 1935-37, in cents 
per pound 1 | 


1935 1936 1937 

Month ror E 
High Low j|Average| High Low |Average| High Low | Average 
January..........- 51. 15 50. 50 50.87 | 48.37V4| 46.00 47.24 | 51.50 49. 80 50. 89 
February.......... 51. 20 47. 35 49.96 | 48.85 47. 50 47.92 | 55.65 49. 90 51. 94 
March............- 47. 75 45. 75 46.91 | 48.8716| 47.20 47.99 | 66.6216| 54.10 62. 71 
ADHI. 22-2 51. 25 47. 85 50.10 | 47.62Y5| 46.50 46.94 | 6 55. 00 58. 99 
BY ae coca 52. 20 50. 35 51.10 | 47.00 44. 75 46.30 | 57.1216| 54.62% 55. 63 
June o. SZ.7 22 51.80 50, 50 51.07 | 44.50 40. 50 42.22 | 57.25 54. 621 55. 84 
ENEE 75 1.75 52. 29 44.75 40. 50 42. 97 59. 31 
August............ 52. 6234| 48.25 50. 44 43. 30 42. 00 42. 57 60. 373%] 58.25 59. 40 
September......... 50. 25 48. 25 49.07 | 46.00 42.87V$| 44.74 | 59.87V9| 55. 6216 58. 62 
October..........- 54. 00 49. 10 51.21 | 46.37Y19| 43.95 44.94 | 57.37V9| 47.62% 51. 46 
November........- 53. 6234; 51.00 51.88 | 53. 50 45. 85 51.31 | 47.6234) 41.00 43.30 
December. ......--- 52. 00 48.97V$| 49.77 | 52.85 50. 6234| 51.85 | 44.75 41. 00 42. 85 
Year... 54. 00 45.75 50. 39 53. 50 40. 50 46. 42 66.6215| 41.00 54. 24 


1 Metal Statistics, 1938, pp. 363 and 365. 


Prices of tin plate and sheet bars at Pittsburgh and pig tin at New York on dates of 
principal price changes for tin plate, 1931-37 1 


Tin plate| Sheet Pig tin Tin plate| Sheet Pig tin 
Date (per base | bars (per (per Date (per base | bars (per (per 
box) longton)| pound) box) long ton) | pound) 
Cents Cents 
1931: Oct. 1........ $4. 75 $29. 00 22. 1215|| 1933: Dec. 1........ $5. 25 $26. 53. 50 
1932: Nov. 17.. .... 4. 25 26. 00 23. 35 1936: Nov. 18...... 4. 85 32. 00 51. 37% 
1933: Aug. 29.....- 4. 65 26. 00 46. 00 1937: Apr. 6.......- 5. 35 37. 00 61. 6244 


1 Metal Statistics, 1938, p. 143. 


Stocks.—The Tin Research and Development Council reported that 
the world’s visible supply and carry-over totaled 22,695 tons at the 
beginning of the year and increased to 25,711 tons at the close.” 
According to this authority, stocks within the United States increased 
from 5,095 to 6,385 tons. Carry-over at the Straits smelters amounted 
to 4,388 tons and at Arnhem to 1,709 tons, making a total visible 
supply and carry-over of 25,711 tons (the greatest supply and carry- 
over since 1933). The ratio between tin supply and carry-over to 
tin consumption (198,300 tons) declined from 14.1 to 13.0 percent. 


13 International Tin Research and Development Council, Stat. Bull., vol. 6, no. 3, March 1938, p. 19. 
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Visible stocks of tin in the world and in the United States at end of each month, 1925-29 
(average) and 1933-37, in long tons 1 


1925-29 
(average) 1933 1934 1935 1936 1937 
Month PAE PA ISA PR 
World!| U.S. [World!| U. S. |World!| U. S. [World!| U. 8. |World!| U. S. | World!| U.S 
January... -.| 18,912| 2, 986| 54, 626| 3, 461| 28, 724) 8, 209| 18, 535| 2, 581| 17, 233| 2, 985| 26, 179| 5, 478 
February........... 19, 620| 3,027| 52, 951| 2, 741| 28, 296| 7,014| 23, 426| 3,571| 17, 562| 3,525) 23, 774| 4, 956 
March, 18, 312| 2, 803| 52, 038| 2, 281| 25, 010] 6, 459] 22, 165| 4,531| 18, 664| 3,968) 24, 127| 5, 731 
ADILZz en 17, 765| 2, 189| 50, 198| 2, 040| 22, 886| 5,649| 20,324] 4, 295| 16,869| 2, 713| 24, 593| 4, 741 
EC recedet 19, 2, 384| 49, 046| 3,036| 21, 580| 5, 089| 19,074| 4, 930| 18,380| 2,941| 23, 721| 5, 144 
TUDO S se 18, 250| 2, 390| 46, 936| 3, 474| 20, 587| 5, 094| 16, 221| 5,467| 16, 448| 3,054| 23, 291| 4,810 
Júly cesses dise 18, 164| 2, 675} 45, 209] 4, 549| 20, 939| 6, 461) 16, 173| 3, 227| 16, 759| 2, 151| 25, 646] 6, 193 
August............- 18, 339| 2, 450| 40, 362| 5, 788| 19,676| 4, 968| 16,306| 2,681| 17,642| 3,095| 26,016| 5,850 
September....... ..- 18, 317| 2, 425| 30, 129| 6, 003| 18, 833| 4, 243| 14, 564| 2,849| 16, 896| 2, 23, 014| 3, 538 
October............- 18, 356| 2, 899| 34, 109| 6, 664| 20, 624| 4, 998| 16, 138| 1, 389| 19,048| 3,315| 22, 865| 3, 280 
November.......... 19, 058| 2, 373| 31, 961| 6, 760| 19, 239| 4, 048| 16, 804| 1, 472| 23, 148| 3, 24, 389| 5, 285 
December. ......... 20, 557| 2, 277) 29, 464| 7,504| 18, 172| 2, 638| 15,318| 2, 312| 23, 787| 5,095| 27,044| 6,385 
Average...... 18, 744| 2, 573| 43, 586| 4, 526) 22, 046| 5, 406) 17,920) 3, 275| 18, 536| 3, 228| 24, 555| 5, 116 


1 Metal Statistics, 1938, pp. 355 and 357. Beginning January 1930, figures for world stocks include carry- 
over in the Straits Settlements (on lighters and warrants); beginning July 1933, they also include carry-over 
at Arnhem (Netherlands) smelter. 


In the Navy appropriations bill, approved by the President April 
26, 1938, $500,000 is provided, 1n addition to $3,500,000 of last year not 
yet expended, to accumulate reserves of tin and other metals. During 
1937 the Navy Department is reported to have purchased 970 tons of 
pig tin; ? weekly purchases have continued into 1938, and by the 
middle of March the Navy Department had purchased an additional 
1,000 short tons.!* 


WORLD PRODUCTION AND RESOURCES 


Tin production reached its all-time maximum in 1937 with a total 
of 211,000 long tons, an increase of 17 percent over the 1936 figure— 
181,000 tons. This gigantic output is valued at £49,920,000 ($247,- 
000,000), based on the London price for standard tin. Restricted or 
controlled production (exports for certain countries) likewise attained 
its greatest proportions, with a total of 180,095 long tons—85 percent 
of the total world output. The production figures used by the 
Bureau of Mines are compiled on the basis of official national statis- 
tical reports, consular inquiries, and sundry trade sources of infor- 
mation. The International Tin Research and Development Council 
reports the world production of tin to be 207,400 long tons compared 
with the Bureau of Mines rounded figure of 211,000 long tons. 
According to the council, tin production for December 1937 attained 
an all-time monthly record of about 27,100 tons. If these latter 
figures, published for comparative and regulatory purposes, are 
accepted 1t will be noted that the production of the signatory countries 
is 179,991 tons (87 percent) of the total world output. 

World smelter production increased to 178,000 tons in 1936. It 
is estimated that the smelter production of tin in 1937 rose to the 
record-breaking total of 205,000 tons, an increase of 15 percent. 


13 American Metal Market, vol. 45, no. 48, Mar. 11, 1938, p. 3. 
14 American Metal Market, vol. 45, no, 51, Mar. 15, 1938, p. 3, 
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World production of tin (content of ore), 1925-29 (average) and 1933-37, by countries, 
an long tons 


1925-29 
Country (average) 1933 1934 1935 1936 1937 


Restricted production: 


Belgian Congo........................ 967 1, 576 4, 356 6, 118 1 7, 310 1 9, 286 
A ues 37, 169 14, 721 22, 835 25, 002 24, 104 25, 128 
Indochina........................-...- 691 1, 038 1, 132 1, 309 1, 381 1 1, 531 
Malay States: 
Federated 1 54, 606 23, 922 36, 385 40, 780 64, 719 75, 394 
Unfederated. ..................... 2, 206 922 ], 239 1, 542 1, 979 2, 076 
Straits Settlements. .............. 25 57 51 52 58 72 
Netherland India..................... 33, 266 12, 609 19, 680 20, 140 30, 769 1 39,779 
AE EE 8,319 3, 755 5, 6, 557 9, 739 1 10, 444 
Portugal; u L A A (2 (3) 572 7 9 
¡AM DER ce ao 3 8, 204 10, 324 10, 587 9,779 12, 678 16, 385 
United Kingdom..................... ( (2) ; 2, 050 ; 
Total signatory countries. .......... 145, 453 68,924 | 103,836 | 114,059 | 155, 645 180, 095 
Unrestricted production: 
Argentina.-.---------------------------- 32 4 254 950 4 1,335 
Australia.. -------------------------- 2, 830 2,810 2, 986 3, 130 3, 361 4 3, 500 
Cameroun, French....................]|.-.-.--...- 49 138 217 217 240 
A Eo us 7, 085 9, 485 6, 386 9, 078 11, 123 4 12, 900 
E ooo cen css eame uu. SE UB EE tates 26 50 4 50 
India, British-.--.-------------------- 2, 228 3, 153 4,061 4, 102 4, 547 4 5,000 
AAA RA RP ——»— | Cette A 236 4 350 
A napi aed messed 625 1, 538 1, 821 2, 197 2, 329 2, 277 
luec EEN 2 ] 16 4 380 
Morocco, French..................... 4 39 41 40 25 20 
A A A A AAA Lores 97 45 
IL NA A 625 328 (5) (5) (5) 1, 116 
Portuguese East Africa. .............. Do A, E 7 14 414 
Rhodesia: 
Northern.................- AO RAI OA ENERGIE 5 5 5 
Southern-_...... . . cónicas 15 7 8 7 47 136 
South-West Africa...................- 149 144 136 164 162 151 
¡JA e aai 145 180 230 300 104 4 100 
Bvwaziland. ------------------------- 138 71 114 127 128 138 
'Tanganyika..........................- 22 59 103 145 202 142 
Uganda. area ees ES se cL ec 98 272 314 397 409 1 357 
Union of South Afen... 1, 174 539 570 622 634 538 
United Kingdom..................... 2, 658 1, 542 (5) (5) (5) 1, 987 
United Gates 24 3 8 45 101 145 
Total nonsignatory countries. ......- 17, 957 20, 387 17, 187 21, 830 25, 159 30, 926 
Grand total..................... 163, 000 89,000 | 121,000 | 136,000 | 181,000 211, 000 
1 Exports. 


2 See entry under “Unrestricted production." 
3 Production. 

4 Estimated. : 

5 See entry under “Restricted production.” 


TIN-MINING COUNTRIES 


British Malaya.—American Consul Thomas McEnelly has given a 
detailed report on the status of the tin-mining industry in Malaya." 

'The second successive drastic reduction of quotas by the Interna- 
tional Tin Committee is reported to have thrown some 20,000 Chinese 
miners out of work. Due to the Sino-Japanese hostilities it is impos- 
sible to repatriate them. As the Government can accumulate tin up 
to 25 percent (20,000 tons) of its standard tonnage by section 18 of 
the agreement, it is proposed to alleviate the distress created by such 
widespread unemployment by financing the production of some 2,900 
tons of tin (12 percent of the domestic assessment) in the second 


15 American Metal Market, vol. 44, no. 246, Dec. 25, 1937, p. 3; summarized in Mineral Trade Notes, 
Bureau of Mines, vol. 5, no. 6, Dec. 20, 1937 .pp. 17-19. | | 
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quarter. Furthermore, the Government has planned a $9, ,500, 000 
(Straits dollars) public works program to begin immediately.'® 

Netherland India.—For the benefit of English readers, a general 
description of these deposits was given by the late Wing Easton," 
and a sharp criticism of his views was expressed by Westerveld.' 

Netherland producers, considering the possibility that the Inter- 
national Tin Cartel might break up have sought to stabilize and 
consolidate their position by amalgamating the two leading com- 
panies—the Banca Tin Mines and the Billiton Tin Mines. This 
merger, it is argued, would strengthen the Netherland position in 
settling quota arrears of some countries with membership in the 
International Tin Committee, as well as in the formation of a so-called 
buffer pool. Competition between the brands themselves would be 
ended and the industry rendered highly efficient and subordinate to 
the aims of the State as a whole, rather than to some purely com- 
mercial end. Opposing this argument are those who are against too 
much State influence on business affairs. The Billiton Co. has a 
capitalization of 16 million florins, of which the State owns 10 million 
florins and the Gemeenschappelij ke Mijnbouwmaatschappij Billiton 
Co., a private undertaking, 6 million florins. 

Early i in 1937 the People's Council of Netherland East India de- 
feated the amalgamation bill by 43 to 7 votes. The council objected 
to the transfer of the board of the company from Netherland India, 
asis the case with the Banca Co., to the Netherlands. The council, 
impressed with the efficiency of the Billiton organization, proposed 
to create a new organization for the Banca Co. similar to that of 
Billiton. In spite of the action of the People's Council, a bill has 
subsequently been introduced in the Netherland Parliament to com- 
bine the two companies. 

Bolivia.?—Tin production, although increasing slightly in 1937, 
continued to occupy a difficult position due to complicated and vary- 
ing rates of exchange and the compulsory delivery of drafts, and the 
continued shortage and inefficiency of mining labor. 

In July 1937 the Government passed a compulsory labor law 
requiring a portion of able-bodied ex-soldiers to engage in mining. 
series of contracts was signed between the Government and the 
leading tin-mining companies whereby the complicated series of 
exchange regulations was simplified and the exchange rate reduced 
on the condition that the companies using the enforced labor supplies 
would increase their output of tin. It was difficult to enforce the 
labor law, and many laborers fled into surrounding countries. More- 
over, late in 1937 the price of tin trended continually downward; and 
this, ‘coupled with the exchange regulations then in effect, led again 
to a decline i in profits, and consequently the contracts signed between 
the companies and the Government came to naught. As a result of 
the failure of these measures, a law was passed in March 1938 re-creat- 
ing the three old exchange rates (according to the size of the producer) 
on the export of tin concentrates. 

16 Mining Journal (London), vol. 200, no. 5351, Mar. 12, 1938, Pie 
17 Wing Easton, N., The Tin Ores of Banca, Billiton, and Leien, AT Archipelago: Econ. Geol., 
vol. 32, no. 1, J anuary-February 1937, pp. 1-30; no. 2, March-April, pp. 154-1 
18 Westerveld, J., The Tin Ores of Banca, Billiton, and Singkep, Malay Archipelago; A Discussion: 


Econ. Geol., vol. 32, no. 8, December 1937, pp. 1019-1041. 
19 Aler G., Boliviens Bergbau und seine Probleme: Metall u. Erz (Halle), vol. 34, no. 13, July 1, 1937, 


Pp. 3 
Hochschild, M., Bolivia’s Problem of Tin Production: Min. Jour., London, vol. 198, no. 5324, Sept. 4, 
1937, pp. 800-801. 
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The Patiño Corporation, the leading tin producer in Bolivia, was 
the subject of a series of comprehensive articles.? 

On December 24, 1936, a contract was signed between the Bolivian 
Government and M. Bony & Co. for smelting Bolivian ores by the 
“Lamy” electrolytic process (United States Patent 1826552), the 
property of a French metallurgical concern. It is understood that 
£50,000 have been invested in the enterprise thus far, yet despite 
Government-financial support the concern continues in financial 
now Progress toward completion of the contract has been 
slow. 

The Hochschild companies are reported to be mining tin on an 
increasing scale from old tailings and old underground workings.” 


TIN SMELTERS 


The tendency to expand and enlarge existing smelter facilities 
continued during 1937. A new furnace (the fourth) was constructed 
P the Arnhem smelter in the Netherlands and placed in operation in 

yn ust 1937. A new smelter was completed and began operations at 
Litherlands near Liverpool, England. In the United States agitation 
i aa for establishment of a tin smelter. Two very small smelters 

upplying a local market were planned in Brazil. Work proceeded 

haltingly on a smelter in Bolivia, using electricity as a source of 
energy to reduce the concentrates. The milling and smelting of 
various tin ores produced in the U. S. S. R. were studied. 

The question of smelting charges was reviewed during the year.” 


Smelter production of tin, 1925-29 (average) and 1933-37, in long tons 


Country reo) 1933 1934 1935 1936 1937 
Pd A A AA 40 200 591 591 (1) 
Austral buede eee ce 2, 952 2, 360 2, 330 2, 837 2, 717 (1) 
AO AAA AAA A PP A 1, 588 1, 949 (1) 
Belgium Ken Seed 720 2,700 3, 900 4, 200 5, 100 (1) 
British Malaya 3........................-. 88, 855 46, 942 49, 63 60, 47 84, 591 95, 372 
¡e A A 4 7, 080 8, 226 , mi 10, 400 
e ntc a ccn e eee AA AIN EE (1) 
Germany 5 ooo 3, 444 1, 633 2, 156 2, 042 2, 293 (1) 
Italy AA A A AA 7 184 671 6 (1) 
Japin AAA E ELLE 606 950 1, 199 2, 027 1, 830 1 
Netherland Inodiai ----------- 14, 749 8, 792 10, 506 11, 221 12, 854 13, 757 
Netherlands? 6 1, 000 5, 000 13, 411 15, 600 20, 900 27, 589 
NO WAY << xs so ee ee uu (1) 160 174 454 233 (1) 
REM Bee ace state o Sere A E 12 84 39 J; EE (1) 
AA AAA: Or ee A 8 113 (9) (9) (9) EE (1) 
Dated Kingdom 1.......................- 45, 800 18, 200 25, 600 29, 100 34, 200 35, 900 


¡EO__—_q «uz Qu | ore | __x_h_—_oQo o qu. € IT | eect eet | EEN 


165, 000 95,000 | 117,000 | 141,000 | 178,000 | ?205,000 


1 Data not yet available. 

2 Estimated. 

: e plus difference between carry-over at end and beginning of year. 
xports. 

5 Includes production of some secondary tin. 

* Estimated production in 1929. 

? Average for 1926-27 

8 Average for 1926-28. 

* Less than 1 ton. 


22 Deringer, D. C., and Payne, J., Jr., Patiño, Leading Producer of Tin: Eng. and Min. Jour., vol. 138, 
no. $: April 1937, pp. 171-177; no. H May 1937, pp. 232-238; no. 6, June 1937, pp. 299-306; no. 7, July 1937, 


pp. 3 

21 Mining Journal, London, vol. 200, no. 5350, Mar. 5, 1938, p. 269. 

12 Mining Jour., London, vol. 198, no. 5324, Sept. 4, 1937, pp. 800-801; no. 5326, Sept. 18, 1937, p. 835; vol. 
199, no. 5328, Oct. "2, 1937, p. 578. 
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The consumption of white arsenic in the United States in 1937 was 
the highest ever recorded, and domestic production was the largest 
since 1931. Over half of domestic arsenic needs were supplied by 
foreign countries, and imports of white arsenic surpassed those of 
1936, the previous record year, by nearly 10 percent. All domestic 
production is derived from smelters as a byproduct, but undoubtedly 
the United States could supply more of its requirements from arsenical 
sulphide deposits at higher prices. Approximately 80 percent of the 
domestic sales of white arsenic were used in insecticides and weed 
killers. The quoted price of white arsenic at New York was reduced 
from 3.5 cents to 3 cents per pound in 1937. 


Salient statistics for arsenic in the United States, 1925-29 (average) and 1934-37 


1925-29 
(average) 1934 1935 1936 1937 
WHITE ARSENIC 
Domestic sales: ! 
A zu 222 LS n short tons.. 2, 364 9, 030 6, 985 8, 755 10, 903 
POUNCO AI Oz 0, 035 6, 593 5, 685 6, 826 6, 733 
Imports for consumption.................... do.... 10, 769 14, 110 15, 075 17, 586 19, 256 
Apparent consumption. . ..................- do.... 2) 27, 033 26, 945 32, 167 34, 692 
Average value for domestic sales: ! 
Oruidé.... 2... secos ies cents per pound.. 2. 69 2. 36 1. 47 1. 52 1.33 
ELE Ec do.... 3. 57 2. 82 2.57 2. 58 1. 86 
OTHER ARSENICALS 
Imports for consumption: 
Metallic arsenic. ..................... pounds.. 208, 672 61,918 64, 376 81, 671 150, 659 
Sulphide (orpiment and realgar)........ do.... 575,506 | 628,326 | 710,967 | 355, 463 502, 418 
Arsenic acid (H;sAsO -.... do.... 14, 692 100 150 149 684 
Calcium arsengate do.... 1, 452 24, 000 | 182,900 | 817,200 796, 243 
Lead arsenate--------------------------- do.... 32 199; assented A EE 5 
Sheep dipu lenis AA do.... 135,929 | 237,037 | 163,660 | 224,097 208, 060 
Paris green and London purple. ........ do.... , 402 8, 809 38, 085 33, 207 108, 825 
" cocum DESEM tee do.... 82, 105 8, 244 11, 411 4, 694 13, 482 
xports: 
Calcium arsenate do.-..| 4 2, 159, 168 |3, 356, 342 |4, 104, 810 |6, 204, 563 | 5, 383, 365 
Lead arsenate__-.-.--.-.---.------------- do....| 4 1,328, 828 | 650, 256 |1, 156, 922 | 827,560 | 1,042, 880 


1 Includes sales by domestic producers for export. 
2 Complete data not available. 


3 10,467 pounds in 1925 and 200 pounds in 1929; no imports from 1926 to 1928, inclusive. 
4 Average for 1928-29; exports of calcium arsenate and lead arsenate not separately recorded by Bureau 


of Foreign and Domestic Commerce prior to 1928. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 


Bureau of Foreign and Domestic Commerce. 
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The world output in 1937 probably increased about 10 percent owing 
to the general increase in smelter activity. Accurate production data 
are not available as some countries fail to record statistics on arsenic. 
Others supply information only on sales or exports. Sweden contin- 
ues to be the largest producer of arsenic in the world, followed by the 
United States, Mexico, France, Germany, Belgium, Australia, Japan, 
and other countries. 


PRODUCTION 


In 1937 domestic production and sales of white arsenic (arsenious 
oxide) increased 9 and 13 percent, respectively, over those in 1936. 
Sales in 1937 exceeded production by 5 percent, indicating further 
reductions in producers' stocks. 

Producers in the United States in 1937 as in 1936 were Anaconda 
Copper Mining Co., American Smelting & Refining Co., Jardine Min- 
ing Co., and United States Smelting, Refining & Mining Co. 


Crude and refined white arsenic produced and sold in the United States, 1933-37 


Crude Refined 'Total 


Year Produc- Sales ! Produc- Sales! Produc- Sales ! 


(short | short | Value | (short | short | Value oe Short | Value 
tons 


— ——— | —Ó | wr fe | Ce | —————X | — s, — | — | M áÁ—— 


Ee AE 3, 469 3,029 |$146, 583 7, 181 8,768 |$489, 549 | 10,650 | 11,797 | $636, 132 
E AE E E 8, 99 9,030 | 425, 680 4, 099 6,503 | 371,598 | 13,096 | 15,623 | 797,278 
1095. 15222 cosas 7, 583 6,985 | 204, 681 6, 654 5,685 | 292,777 | 14,237 | 12,670 | 497,458 
1936 E 9, 937 8,755 | 266, 113 5, 442 6,826 | 352,713 | 15,379 | 15,581 | 618, 826 


Sy AAA 9,936 | 10,903 | 290, 733 6, 878 6,733 | 250, 822 16, 814 | 17, 636 541, 555 


1 Includes sales by domestic producers for export. 


Average receipts from sales in 1937 were 1.33 cents per pound for 
crude arsenic and 1.86 cents for refined arsenic, indicating a reduction 
from 1936 in selling values of 13 percent for crude and 28 percent for 
refined arsenic. These averages include estimates for some producers. 

Of the total sales in 1937, 62 percent was crude and 38 percent 
refined arsenic. In 1936 only 56 percent of the total sales was crude. 
All domestic crude arsenic 1s recovered as a byproduct from the smelt- 
ing of lead and copper ores and the roasting of gold ores. The output 
of crude arsenic from lead and copper ores, as reported by the Bureau 
of Mines, is measured after the low-grade flue dusts containing 20 to 
30 percent Ás;O; are subjected to a roasting or preliminary refining 
process. This crude arsenic usually contains 95 to 98 percent Ask, 
Most of the crude arsenic and a small quantity of better-grade arsenic 
obtained in certain parts of smelter flue systems are marketed without 
further refining. Some"crude arsenic is further refined. Bureau of 
Mines statistics on refined arsenic include products containing 99 
percent or more Ás;O,. Thus the arsenic reported as a refined product 
1s not duplicated in the crude-arsenic statistics. 


CONSUMPTION 


The apparent consumption (sales plus imports minus approximate 
exports) of white arsenic in the United States in 1937 totaled 34,692 
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short tons compared with 32,167 tons in 1936. Of the 1937 consump- 
tion, 56 percent was imported arsenic. In addition to white arsenic 
many other arsenic products are imported for consumption; details 
ch shown in the table of salient statistics at the beginning of this 
chapter. 

Of the domestic arsenic sold in the United States, approximately 
57 percent was used in insecticides, 23 percent in weed killers, 4 per- 
cent in wood preservatives, and 3 percent in glass manufacture. 
Exports accounted for 13 percent of the domestic sales. 

Arsenic remains one of the principal insecticides despite efforts to 
use other compounds in its place. However, in truck gardening 
organic compounds are partly displacing arsenicals, and calcium 
arsenate and magnesium arsenate are being replaced by imported 
derris root and cubé root, containing rotenone and other poisons, in 
combating the Mexican bean beetle. Calcium arsenate remains 
supreme for controlling the cotton boll weevil, and lead arsenate 
provides outstanding protection against fruit insects. 

The estimated domestic consumption of arsenical insecticides and 
fungicides in 1936, in pounds, was as follows: Calcium arsenate, 
45,000,000; lead arsenate, 40,000,000; paris green, 3,000,000; white 
arsenic for erasshopper bait (quantity supplied by Federal and State 
agencies only), 949,800; and magnesium arsenate, 200,000. In 1937 
the consumption of calcium arsenate was about 22 500 ,000 pounds; 
lead arsenate, 44,000,000 pounds, and white arsenic for grasshopper 
bait, 7,037, 140 pounds. The 50-percent decline in consumption of 
calcium arsenate in 1937 was due chiefly to the lack of serious insect 
infestation in the cotton fields of the South. During recent years 
insecticide manufacturers have carried over large stocks of calcium 
arsenate. The 10-percent increase in consumption of lead arsenate 
is attributable to its greater use by fruit growers. 

The Department of Agriculture estimates that 1 ,257,000 gallons of 
liquid sodium arsenite (containing approximately 2 520 short tons of 
white arsenic) and 358 tons of dry sodium arsenite will be used in 1938 
to combat the grasshopper and Mormon cricket menace in the western 
Great Plains States. In the Southern States about 25 tons of dry 
sodium arsenite will be employed to kill the white fringe beetle. Insect 
infestation in 1938 is expected to be the worst in several years. 

Public Resolution 20, 75th Congress, provides funds for the control 
of incipient or emergency outbreaks of insect pests or plant diseases, 
including grasshoppers, Mormon crickets, and chinch bugs. State 
authorities are authorized to prepare and distribute poison bait 
furnished by the Government. Grasshopper poison bait is prepared 
by adding 10 gallons of liquid sodium arsenite to each ton of a mixture 
of 1 part bran and 3 or 4 parts sawdust. Sodium arsenite is also used 
extensively as a weed killer. 

The leading insecticide manufacturers recently voluntarily agreed 
to market all white arsenates with a distinctive pink color to prevent 
mistaken use of the poison in foods. Most States have regulations 
requiring the coloration of arsenic products. 

During recent years the plate-glass industry has improved its plant 
processes and technique so that little or no refined white arsenic is 
necessary. At one time arsenic was used extensively as a refining 
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agent in glassmaking. The effect of arsenic on glass colorants and 
their equilibria is described by Weyl.’ 

The use of metallic arsenic appears to be increasing. Imports in 
1937 totaled 150,659 pounds, an increase of 84 percent over 1936. 
The average value of the material imported in 1937 was 26 cents per 
pound, ex duty (duty is 6 cents per pound). There is no domestic 
output, and all imported metal came from Germany. The chief uses 
of the metal are as a flux and as a metal-tempering material and 
hardener. It is used in arsenical copper and in products assembled 
by soldering, such as automobile radiators in which the arsenic raises 
the annealing temperature enough so that the plate suffers no loss of 
strength from heating during soldering. Metallic arsenic is also used 
in the manufacture of lead shot, arsenical and antimonial lead, and 
other alloys. It has been found recently that arsenious oxide serves 
for some metallurgical uses as well as arsenic metal. 


PRICES 


Domestic quotations for white arsenic were reduced from 3.5 cents 
per pound in 1936 to 3 cents in 1937, the lowest price since 1914. 
Quotations for calcium and lead arsenates, however, advanced in 1937 
from the abnormal low prices prevailing i in 1936. Prices for other 
arsenicals declined during the year. The following table shows quota- 
tions for various arsenic compounds during 1936 and 1937. 


Range of quotations on arsenic and its compounds at New York (or delivered in East) 
1936-37 1 


1936 (cents) | 1937 (cents) 


Arsenic metal, lump, caseS__.._.....--.---.---------------------- per pound..| 42. 00-48. 00 42. 00-43. 00 
White arsenic (As30s), domestic, kegs, carl0tS o ooo do... 3. 50 3. 

Red arsenic, LA Saba), imported, y A do... | 15. 75-16. 25 15. 75-16. 25 
Calcium arsenate, wholesale, drums, carlots___.........--------------- do.... 6. 25 6. 75 
Lead arsenate, wholesale, drums, E DIE do....| 9.00- 9.38 11. 50 
Sodium arsenate, wholesale, drums do....| 29.50-11.50 8. 00 
Sodium arsenite (liquid), works, drums.......................... per gallon..| 40.00-75. 00 30. 00-33. 00 


! As reported by Oil, Paint, and Drug Reporter. 


The low quotations given in the table are often dealers” prices. 
Delivered prices for most arsenicals vary in different sections of the 
United States. Calcium arsenate, for example, sells for 0.25 cent less 
than the listed price in the Southern States. 'The total value and 
the average price received by producers from sales of crude and refined 
white arsenic are given under the heading “Production.” 

In London quoted prices for Swedish and Mexican white arsenic 
declined from £12 5s. to £12 12s. 6d. per long ton early in 1937 to 
£10 5s. to £10 15s. at the end of 1937. Cornish arsenic remained at 
the nominal price of £12 per ton most of the year. 


FOREIGN TRADE 


Imports of white arsenic in 1937 were the highest on record, increas- 
ing 10 percent over those in 1936, the previous peak year. Of the 


1937 total, Mexico supplied 60, Sweden 25, France 4, Japan 4, Bel- 


1 orn Woldemar; The Chemistry of Colored Glass; Part 3: Glass Industry, vol. 18, no. 5, May 1937, 
pp. 16 
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gium 4, and Canada 3 percent. Imports from Mexico increased 41 
percent, and those from Sweden decreased 25 percent compared with 
1936. 

Figures on imports of arsenical compounds other than white arsenic 
appear in the table of salient statistics. Imports of metallic arsenic 
in 1937 increased 84 percent over those in 1936, arsenic acid 359, 
arsenic sulphides 41, sodium arsenate 187, and paris green and london 
purple 228, while receipts of calcium arsenate decreased 3 and those 
of sheep dip 7 percent. All imports of calcium and lead arsenate 
came from Japan; lead arsenate was imported for the first time since 
1933. 

Official export data for white arsenic are not available, but reports 
of individual domestic producers indicate that about 2,200 tons were 
sold for export in 1937 compared with about 1,000 in 1936. Exports 
of calcium arsenate decreased 14 and exports of lead arsenate in- 
creased 26 percent. Of the 5,883,365 pounds of calcium arsenate 
exported, 2,451,508 went to Mexico, 1,792,060 to Peru, 430,000 to 
Colombia, 260,023 to Argentina, 216,884 to Nicaragua, and 100,552 
to Salvador. Of the 1,042,880 pounds of lead arsenate exported, 
275,361 went to Argentina, 267,869 to the Union of South Africa, 
123,975 to New Zealand, and 110,000 to Chile. 


White arsenic imported for consumption in the United States, 1983-37, by countries 


1933 1934 1935 1936 1937 

SNE Short Short Short Short Short 

or or or or or 
tons Value tons Value tons Value tans Value tons Value 
Australia........... 452 |$23, 001 39 | $1, 494 56 | $2, 334 690 [$30,500 |........|.......- 
Belgium............ 9 | 13,760 1 705 129 | 4,450 , 000 | 30, 433 708 | $20, 373 
anada............- 1, 404 672 | 44,710 65, 540 378 | 25,908 590 | 48,896 
France............. 3, 810 |113, 606 94, 859 | 2,354 | 65, 609 1, 419 828 | 18,838 

Germany........... 219 | 12, 482 35 | 3,845 10 906 23 | 2,213 

Japan___. eke 1, 337 | 60, 397 1,311 | 61, 126 1,058 | 42, 866 887 | 41, 957 798 37, 380 
Mexico............- 4,041 |256,611 | 8,704 |500,970 | 9,274 [525,140 | 8,174 |420, 590 | 11, 500 | 556, 097 
Sweden,............ 28.1. 1:281: Io so destin 1,126 | 30,524 | 6,390 |182, 204 | 4,816 | 138, 617 


10, 583 |512, 542 | 14, 110 [707,709 | 15,075 [737,369 | 17, 586 |741, 224 | 19, 256 ! 820, 864 


| 
WORLD PRODUCTION 


The total world production of arsenic, as shown in the following 
table, represents refined and marketable crude white arsenic. Pro- 
duction in 1937 is estimated roughly at 57,000 metric tons, an increase 
of 10 percent over 1936. Most of the advance may be attributed to 
the general increase in smelter activity in 1937. In addition to the 
estimated total for 1937 probably more than 20,000 tons of nonmar- 
ketable crude arsenic were produced and either stored or discarded. 
Eventually some of this very crude material will be refined and 
marketed. Although the demand for this smelter byproduct is in- 
creasing gradually, it is increasing at a much slower rate than world 
output, and surplus stocks continue to accumulate. 
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World production of white arsenic, 1933-87, in metric tons ! 
[Compiled by R. B. Miller] 


Country 1933 1934 1935 1936 1937 
Australia: 
New South Wales. ......................... cine 452 632 376 124 AAA 
Western Australia___.......--..--.-------------- 1, 352 1, 657 3, 788 3, 526 2, 087 
Belgium-Luxemburg Economic Union ?............. 2, 579 3, 554 3, 093 2, 731 3, 039 
Fl EE ane LAE Rng a es Ae aie 322 700 696 732 717 
CANA od ee D E DES 747 1, 161 619 0 
China. eon Sako AN 1, 159 1, 206 ; (3) (4) 
OhO0S0D. cdas oasis ile e e oie LE) 153 332 373 (4) 
Frano A ehe Re a MEAE ue du 8, 609 8, 509 5, 887 3 (4) 
GoOrmany casi tai 2, 662 2, 752 5, 508 2, 739 2,852 
o A eee eee T 336 149 167 ( 
ET EE 2,375 2, 734 3, 161 2, 629 4 
MOTIGO Lou a a oir eii 4, 697 7,860 9, 950 8, 527 10, 762 
Led a ooo aaa 40 3 
Sweden Luco sacro luu s Llu Luka a 861 7, 405 6, 350 8, 647 (4) 
United Kingdom...................................- 123 188 175 155 97 
United States caeci l eemcaseke a 9, 661 11, 880 12, 016 13, 952 15, 253 


Po ta] sono | punta. 


36, 000 50, 400 54, 900 52, 000 (9) 


1 Arsenic is also believed to be produced in Peru, Southern Rhodesia, and the U. S. S. R. Production 
figures are not available for these countries. 

? Exports. 

3 Data not available. Estimate included in total. 

4 Data not yet available. 

5 Arsenic content of ores mined is as follows: 1933, 38,446 metric tons; 1934, 28,618 tons; 1935, 24,418 tons; 


and 1936, 23,312 tons. 


Germany.—The annual arsenic output of Germany is said to total 
4,000 to 5,000 metric tons. Imports of white arsenic totaled 557 tons 
in 1937 (340 in 1936), and exports totaled 2,852 tons (2,739 in 1936). 
Of the 1937 imports, 377 tons came from Sweden and 164 from Belgium; 
of the exports, 769 tons went to Brazil, 620 to Turkey, 175 to the 
U. S. S. R., 144 to the United States, 132 to Argentina, 114 to Czecho- 
slovakia, and 103 to Hungary. 

Peru.—Peru annually produces approximately 5,000 metric tons of 
crude arsenic, but only a small part of the output has as yet been 
utilized. The Cerro de Pasco Copper Corporation recently began to 
rebuild its Cottrell precipitation plant. 

Sweden.—' The Rönnskär smelter of the Bolidens Gruv A.-B. treats 
copper and arsenic concentrates from its flotation plant, besides 
special high-grade arsenic ore from the Boliden mine and ores from 
other mines? The hot arsenious acid vapors from the material 
treated in roasters passes to coolers after traversing goosenecked gas 
mains and brick dust chambers where coarse and solid material settle 
out. From the coolers (sheet-iron boxes fitted with baffle plates) 
the gases are taken to Cottrell plants with wire-mesh collecting elec- 
trodes and stainless-steel wire-discharge electrodes. One-third of the 
arsenious oxide is recovered in the coolers and the balance in the 
electric precipitators. Screw conveyors transport the crude arsenic 
(80 to 95 percent As¿0;) to the huge concrete warehouse. A small part 
of the arsenic is refined either by resublimation or by a special wet 
process. No official data are available on the quantity of arsenic 
stocked in the warehouse, which was built to store 120,000 metric 
tons in 1930, extended to hold 250,000 tons in 1934, and again en- 
larged in 1936. Doubtless its present stocks could supply world 
arsenic requirements for several years. 


3 Howatt, D. D., Smelting Operations at Rönnskär: Mine and Quarry Eng., London, vol. 3, no. 3, Marcb 
1938, pp. 91-98. 
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Extensive research has been conducted by the company to find new 
uses for arsenical products. Most of the arsenic is consumed in 
insecticides and fungicides, and at present a small part of the output 
1s being used in Africa to fight the grasshopper plague and destroy 
cotton and fruit pests. A plant has been constructed at Boliden to 
impregnate wooden pit props, railway ties, and power-line poles with 
arsenic salts. The company has been able to prepare arsenical com- 
pounds with low solubility (which prevents rapid leaching from wood) 
yet powerful enough to act as efficient preservatives for timber (but 
not too strongly toxic). A cheap method of applying arsenic to 
timber in open tanks has been discovered which equals penetration 
under vacuum pressure. Cylinders containing arsenical preparations 
are also inserted into axial holes bored into both ends of wooden 
poles. Moisture, originating from rain or from the ground, transports 
the arsenic into the surrounding wood. A quick-setting concrete is 
made by replacing about 25 percent of portland cement with arsenious 
oxide. This concrete has low solubility and great resistance to the 
action of sea water and water containing humus. A specially con- 
structed gun nozzle is used to spray the concrete on a wire netting 
faced on wooden dock piles. 

The Swedish production data on white arsenic given in the world 
table apparently refer to annual sales of refined and crude material. 
Official statistics have not revealed exports of arsenic ore since 1932 
or of white arsenic separately since 1929. Exports of arsenic, anti- 
mony, and bismuth compounds in 1936 totaled 9,739 tons (6,595 in 
1935), of which 4,900 tons went to the United States and 2,812 to 
the United Kingdom. 

United Kingdom.—Arsenical tin concentrates from Cornwall and 
Devon are the chief source of arsenic in the United Kingdom. Abun- 
dant deposits of sulphide ore occur in the Tavistock district of 
Devon, but the arsenic industry is not as well established today in 
western England as some years ago.* 


BISMUTH 


Statistics on the domestic production of bismuth are not available, 
but a substantial increase in production is indicated by the general 
increase in smelter activity. Consumption of bismuth probably in- 
creased in 1937 chiefly because of its greater use in low-melting-point 
and nonshrinking alloys. As in the past, however, pharmaceuticals 
took the largest share of the bismuth consumed. Prices were main- 
tained at $1 per pound in New York throughout 1937. 


PRODUCTION 


During 1937 bismuth was produced in the United States by the 
American Smelting & Refining Co., the United States Smelting, Re- 
fining & Mining Co., and the Anaconda Copper Mining Co. The 
American Smelting & Refining Co. has a bismuth refinery at Omaha, 
Nebr., where bismuth products from its various lead smelters and re- 
fineries are treated. The two other producers recover bismuth at 
their plants in or near East Chicago, Ind. In 1936 a small quantity 
of bismuth salts was produced from bismutite ore by the American 


4 Toll, RW. The Arsenic Industry in the Tavistock District of Devon: Sands, Clays and Minerals, vo] 
3, no. 3, April 1938, pp. 224-227. 
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Bismuth Mines in Grant County, N. Mex., but in 1937 activities were 
confined to development work. The Cerro de Pasco Copper Corpora- 
tion is an important importer and distributor of bismuth in the United 
States. The American Metal Co. obtains some bismuth in flue dust 
and slimes from the treatment of foreign ores at its smelter at Car- 
teret, N. J., but at present the company is not recovering any metallic 
bismuth. The Sunshine silver mine in Idaho may be considered to 
be a potential producer as increasing quantities of bismuth are being 
encountered in depth. The ore is treated at the Bunker Hill smelter. 


CONSUMPTION 


The consumption of bismuth in the United States is estimated at 
about 500 short tons. Pharmaceutical manufacturers consume more 
than three-fourths of all the bismuth used. This use demands a 
product that averages more than 99.99 percent pure. Bismuth phar- 
maceutical and medicinal preparations include indigestion remedies, 
astringents, and various powders, salves, and ointments. In recent 
years the use of bismuth for alkaline or antiacid medicinal products 
has increased. The Nation-wide fight conducted by the United States 
Public Health Service against venereal diseases has effected a greater 
consumption of bismuth subsalicylate (insoluble in oil) and of bismuth 
compounds soluble in oil and water. Compared with 1933 production 
of bismuth subcarbonate increased 10 percent in 1935 while production 
of bismuth subgallate and bismuth subnitrate decreased 6 and 31 
percent, respectively. Bismuth compounds have been used in pre- 
paring patients for X-ray examination, and X-ray-proof rubber goods 
employ powdered bismuth. 

Manufacture of low-melting-point and nonshrinking alloys provides 
the second largest outlet for bismuth. Consumption of bismuth 
metal in this field has slowly but definitely increased in recent years. 
The metal is essential to almost all of the low-melting metallic alloys 
used for fusible plugs, safety devices, low-melting solders, dental 
models, and tempering baths for small tools and pieces. Alloys con- 
taining appreciable quantities of bismuth do not shrink as much as 
many metals during solidification or further cooling of the solid metal. 
This property is important in pattern making. Lead, tin, cadmium, 
mercury, or antimony are usually included in the fusible bismuth 
alloys, some of which melt at or below the temperature of boiling water. 
Bismuth also imparts hardness to alloys. Bismuth-lead alloys have 
good casting qualities and give good impressions of the mold. An 
alloy containing 48 percent bismuth, 28.5 percent lead, 14.5 percent 
tin, and 9 percent antimony is used extensively to reduce the cost and 
time inyolved in mounting dies and punches. Its low pouring temper- 
ature (300° to 350° F.), hardness, relatively high resistance to com- 
pression, and nonshrinking properties make its use advantageous for 
molds for pressing cold-formed plastic compounds. The aircraft 
industry uses this alloy for short run forming dies to be used on light- 
gage sheet metals. Another alloy comprising 55.5 percent bismuth 
and 44.5 percent lead is utilized chiefly as a master pattern metal in 
the foundry industry. Woods metal contains 50.1 percent bismuth, 
26.6 percent lead, 13.3 percent tin, and 10 percent cadmium. It is 
used as a filler for bending tubing and molding and is employed 
extensively by the aircraft industry in aluminum and aluminum-alloy 
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soft tubing for gasoline and oil lines. This alloy melts at 160? F. and 
is removed from the tubing by heating in a steam or hot-water bath. 
- In the aluminum industry automatic-screw-machine operations have 
been speeded up by use of the free-cutting aluminum alloy 115, which 
contains 0.5 percent each bismuth and lead and 5.5 percent copper. 
Small quantities of bismuth are also used in the manufacture of special 
instruments, in iron castings, in special brake linings, in glasses and 
enamels, and in plastics as bismuth subnitrate. 


PRICES 


The New York price for bismuth metal remained unchanged at $1 
v pound in ton lots throughout 1937, according to Engineering and 

ining Journal, Metal and Mineral Markets. London quotations 
remained at 4s. per pound. Early in May 1938 the domestic price 
was advanced to $1.05 and the London price to 4s. 3d. per pound. 


FOREIGN TRADE 


Imports of bismuth metal declined 41 percent in 1937 compared 
with 1936. Although most of this bismuth is imported as soon as it 
is refined, bismuth plants are seldom operated until metal stocks 
become low, therefore production and foreign trade may be much 
larger in one year than another. Apparently stocks of foreign metal 
accumulated in 1935 and 1936, when imports were much larger than 
usual. Additional quantities of bismuth are imported as lead-bismuth 
alloy and in intermediate metallurgical products, statistical data for 
which are not available. In 1937 the alloys and combinations of lead 
with their chief value in lead totaled 3,145 pounds, of which 607 
pounds were other than lead; imports not valued chiefly for lead 
totaled 1,055,480 pounds, of which 840,398 pounds were other than 
lead. 'The latter classification comprised imports from Belgium, 
Peru, the United Kingdom, Germany, and Canada. Of the 73,086 
pounds from Peru, only 32,575 were lead; probably the balance was 
chiefly bismuth. Imports of compounds, mixtures, and salts of 
bismuth increased 458 percent in 1937. Exports of bismuth metal 
are not recorded, but substantial quantities of bismuth are sent from 
Atlantic and Gulf ports, chiefly to Europe. 


Bismuth and “‘compounds, mixtures, and salts of bismuth’’ imported for consumption 
an the United States, 1933-37 


Compounds, mixtures, 
Bismuth and salts of bismuth 
Year 
Pounds Value Pounds Value 

o EEN 28, $23, 36 20 
ECT" AAA A A 19, 327 19, 927 305 1, 814 
EA A AIN EE 102, 051 78, 061 871 4, 798 
T930. A ERA PORE ER NC 113, 86, 7 4, 807 
|i oy RENE SPRINTER: 67, 225 54, 007 3, 145 9, 117 


WORLD PRODUCTION 


Potential world production of bismuth may be estimated at approxi- 
mately 3,000 short tons annually, but because recovery of bismuth at 
78560—838— —41 
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some smelters is uneconomic actual world output probably is less than 
2,000 tons annually. Official data on the total world production of 
bismuth are not available. The principal producing countries, in the 
probable order of importance, are as follows: United States, Peru, 
Mexico, Spain, Canada, Germany, and Japan. Most of the bismuth 
is obtained as & byproduct of copper, lead, tin, gold, and silver ores. 

The world bismuth syndicate or cartel operates largely in Europe, 
where considerable bismuth is consumed by the pharmaceutical trade. 
The United Kingdom and France are the largest European importers 
of bismuth. Their import statistics reveal that the bulk of the bis- 
muth comes from the United States. Perhaps much of that credited 
to the United States is actually foreign bismuth shipped by way of the 
United States. 

Besides the three producers of bismuth in the United States, the 
North American Continent has two producers in Canada. In 1937 
Canadian output totaled only 3 metric tons compared with 165 tons 
in 1936. The entire 1937 production was bismuth in lead-silver- 
bismuth bullion recovered by the Deloro Smelting & Refining Co., 
Ltd., Deloro, Ontario, in the treatment of the silver-cobalt ores of 
northern Ontario. The Consolidated Mining & Smelting Co., Ltd., 
at Trail, British Columbia, the chief producer in 1936, did not produce 
any metallic bismuth in 1937. Mexico produced 142 tons in 1937 
compared with 166 in 1936. The Monterrey smelter of the American 
Smelting & Refining Co. uses the Betterton process to recover bismuth 
from ores of its own and other mines in Mexico. 

In Peru the Cerro de Pasco Copper Corporation produces consid- 
erable bismuth and is considered one of the principal factors in the 
world bismuth market. Most of the bismuth is derived from copper- 
converter flue dust at the Oroway reduction works at La Oroya. 
Lead ores are also the source of some bismuth. The bismuth-bearing 
flue dust is added to the lead furnace charge containing bismuth, and 
the resulting lead-bismuth bullion is treated by the Betts electrolytic 
refining process. The bismuth plant, with a daily capacity of 4,000 
pounds, 1s operated only when stocks of refined products become low. 
The metal, which contains 99.997 to 99.998 percent bismuth, is 
exported as soon as it is produced. Smaller quantities of lead- 
bismuth alloy also are exported. In 1936, 375 metric tons of refined 
bismuth in bars and 15 tons of bismuth in lead were exported. All 
this metal was consigned to the United States, but apparently much 
of 1t was diverted to other countries, probably in Europe. The 
bismuth output of Peru has been reported as 107 tons in 1937. "The 
bismuth content of Bolivian exports 1s reported as only 31 metric tons 
in 1937 compared with 64 in 1936. The Compagnie Aramayo de 
Mines en Bolivie Cie. is the largest producer. Present output is 
obtained chiefly as a byproduct of tin ores from the Chorolque, Tasna, 
and Caracoles properties. The bismuth is refined at Alperton, 
England. Some bismuth is recovered in Argentina, apparently from 
tungsten-bismuth ores. 

Spain has been the principal producer of bismuth ore in Europe, 
but apparently the civil war has curtailed its production. German 
bismuth is obtained as a byproduct from domestic ores mined in the 
Erzgebirge of Saxony and from imported ores and metallurgical 
products, chiefly from Sweden. The Nord Deutsche Affiner at Ham- 
burg probably produces more than 60 metric tons of bismuth annually 
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from imported material. Germany also imports some metallic 
bismuth and in 1936 exported 86 tons of bismuth salts. At the 
Rönnskär smelter of the Bolidens Gruv A.-B. in Sweden bismuth is 
extracted from copper-converter flue dusts. Production statistics 
are not available, but in 1936 the combined output of bismuth and 
selenium totaled 94 tons. Most of the Swedish bismuth is exported. 
The United Kingdom accounts for a small production of byproduct 
bismuth; however, most of the metal used is imported, and 293 tons 
of the 380 metric tons received in 1936 were reported from the United 
States, 31 from Canada, 11 from Spain, and 45 from other countries. 
France also produces a small quantity of bismuth at the Combe-de- 
Saut plant of the Société des Mines et Usines de Salsigne, but most of 
her requirements are imported. In 1937 imports totaled only 40 
metric tons compared with 237 tons in 1936, when 148 tons came from 
the United States, 88 from Peru, and 1 from the United Kingdom. 
The U. S. S. R. imported 36 tons of bismuth in 1936; in addition, a 
small quantity was produced domestically. According to reports 
Rumania and Norway also produce some bismuth ores and concen- 
trates. 

In Asia, bismuth is recovered in Japan (about 50 metric tons an- 
nually as a byproduct) and in China. 

In Australia, Queensland, New South Wales, and Tasmania produce 
a small quantity of bismuth. The metallic content of the bismuth 
concentrates produced in Queensland in 1937 is estimated at 11 metric 
tons. 

The Union of South Africa is said to have produced only 526 pounds 
of bismuth in 1937. In Rhodesia bismuth is found in copper ores, 
and it is possible that a small quantity is recovered. 
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Events in 1937 demonstrated again that domestic resources of 
magnesium can supply an expanding demand without increase in 
price. Production (sales) of metallic magnesium in the United States 
in 1937 increased 16 percent compared with 1936 and surpassed that 
in the previous record year (1934) by 7 percent. In addition, con- 
sumption probably established a new record, although lack of quanti- 
tative data on magnesium exports prevents accurate appraisal of 
domestic consumption. However, it is believed that the quantity of 
metal shipped abroad, which assumed large propertions in 1934, has 
declined materially in recent years owing to expansion of foreign pro- 
duction. Thus a much larger proportion of the domestic output was 
consumed at home in 1937 than in 1934. In 1937 there was a definite 
increase in the domestic consumption of high-magnesium alloys, par- 
ticularly in the form of sheets, castings, and extruded products for 
construction materials. Increased industrial activity in 1937 prob- 
ably resulted in the use of more magnesium as a deoxidizer in the 
metallurgical industry and as a component of aluminum and other 
alloys. The quoted nominal price of magnesium at New York re- 
mained unchanged at 30 cents per pound. 

The foreign magnesium industry likewise is growing. The United 
Kingdom and Japan are becoming important producers, and Italy 
reported a small output of the metal in 1937. As heretofore, Germany 
led the world in magnesium production. According to an authorita- 
tive estimate, Germany's output was slightly more than 10,000 metric 
tons in 1937. World production of magnesium totaled possibly 
18,000 tons in 1937. The increasing production and consumption of 
magnesium are due to armament and self-sufficiency programs, to 
expansion in regular industrial applications, and to new uses. Out- 
standing world consumers of magnesium alloys are the aircraft, 
transportation, and portable-equipment industries. 
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PRODUCTION 


Sales of primary magnesium in the United States in 1937 were 
the largest since commercial production was begun in 1915. All this 
new metal was produced by the Dow Metal Co. of Midland, Mich., 
the sole domestic producer of magnesium since May 1927. Domestic 
output since 1930 has been based on the quantity of metal sold 
annually, inasmuch as actual production data are not available. 
Sales include exports and quantity used by the manufacturer in other 
products. In 1937, 17 concerns were fabricating magnesium and its 
alloys into structural and nonstructural products compared with 10 
in 1936. 


Magnesium sold or used by the producer 1n the United States, 1933-37 


Year Pounds Value Year Pounds Value 
VOSS TTE 1, 434, 803 $377, 181 1038.25. o EE 3, 903, 312 (1) 
1034 | ys 22 es leni 4, 249, 838 (1) 1937... NR RE NIA 4, 539, 980 (1) 
1035 NEL 4, 241, 218 (1) 


1 Bureau of Mines not at liberty to publish figures. 


All domestic magnesium is obtained from Michigan brine wells. 
Metal with a purity as high as 99.9 percent is produced by the elec- 
trolysis of magnesium chloride. Approximately 4 pounds of anhy- 
drous magnesium chloride yields 1 pound of metal. 


LA 4 


MILLIONS OF POUNDS 
DOLLARS PER POUND 


FIGURE 1.—Trends in quoted price and production of magnesium in the United States, 1915-37. 


CONSUMPTION 


lt is impossible to determine the annual domestic consumption of 
magnesium from total sales because export data are not available. 

One of the most important consumers of magnesium is the metal- 
lurgical industry, which uses it as a scavenger and a deoxidizer in 
casting nickel, copper, zinc, and aluminum alloys. The metal is 
also used to promote the Grignard reaction 1n the synthesis of organic 
chemical compounds and in pyrotechnies. In recent years large 
gains have been made in the use of magnesium in alloys. Some 
alloys employ magnesium only as a minor constituent, while others use 
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more than 85 percent magnesium; the latter are trade-marked Dow- 
metal, AM Alloys, and Bohnalite X in the United States. The low 
specific gravity of magnesium (1.74) makes possible production of 
alloys that are 35 percent lighter than aluminum yet still have com- 
parable properties. The combination of high strength and lightness 
with good machinability has contributed to the expanding use of 
magnesium alloys in the aircraft industry. 

Data on the production of alloys with low magnesium content are 
not available, but domestic fabricators have reported sales and use of 
high-magnesium alloys to the Bureau of Mines for several years. 
In 1937 sales or use of magnesium fabricated products increased 46 
percent over 1936. Of the structural products, sales of sheets 
increased 128 percent, castings 49 percent, and structural shapes, rods, 
and tubing 22 percent. Sales of forgings decreased 47 percent. Of 
the nonstructural products, sales of shavings and powder increased 
52 percent but those of rolled ribbon declined slightly. The total 
quantity of alloy ingot sold or used in 1937 increased 44 percent 
over 1936. 

The value of magnesium castings averaged $1.08 per pound in 
1937 compared with $1.19 in 1936. 


Magnesium products (other than ingot and stick magnesium) manufactured in the 
United States and sold or used by the companies manufacturing the products, 
1985-37 


[This table includes only the products made from magnesium or alloys containing high percentages of 
magnesium. It does not include the large quantity of metal used as a deoxidizer and in alloys with low 
magnesium content.) 


| 1935 1936 1937 
Product 
Pounds Value Pounds Value Pounds Value 
Alloy ET E 307, 470 (1) 872, 020 (1) 1, 257, 479 (1) 
Structural products: 
CüstiDgs:.i.ccieccemen cR EO Eee less 375,625 | $591,480 | 791,859 | $939, 806 |1, 180, 190 1$1, 271, 612 
Sheet tornado end e Lei 75, 977 44, 570 51, 798 38, 474 | 118,284 74, 924 
Structural shapes, rods, and tubing.. 49, 139 26,918 | 271,242 | 282, 532 | 380,954 2 94, 250 
A A A 72, 626 45, 400 59, 710 40, 061 31, 939 18, 568 
Other structural.....................- 672 264 1, 031 2, 469 1, 024 1, 797 
Total structural products..........- 574,039 | 708,632 | 975,640 |1, 103, 342 |1, 418, 391 | 1, 461, 151 
Nonstructural products: 
Wire and ribbon.....................- 20, 171 33, 084 2875 2 3, 065 ? 811 2 3, 020 
SHAVINGS scr ecc 357,181 | 328, 511 37,917 18,838 | 3 59, 354 3 26, 042 
PoWder AA A dms 322,565 | 3 38, 832 27, 594 49, 732 | 3 40, 502 3 75, 110 
Total nonstructural products....... 99, 917 100, 427 66, 386 71,635 100, 667 104, 172 


a q QT ee | eq qq y | eS | OED | La 
eS | O — ——— Á—P——————MM———— W — s 


Grand total (exclusive of alloy 
1000) ele os ee AC ue 673,956 | 809,059 |1,042, 026 |1, 174, 977 |1, 519, 058 | 1, 565, 323 


1 Bureau of Mines not at liberty to publish figures. 

dein products formerly classified as “Wire and ribbon” are included under “Structural shapes, rods, 
- aud tubing. 

3 Minor quantities of shavings included under ‘‘Powder’’; separate figures not available. 


Aircraft-engine and airplane manufacturers used increasing quan- 
tities of magnesium sand castings in 1937 and consumed approximately 
70 percent of all castings produced. Magnesium sand castings remain 
standard for portable pneumatic tools, bread-slicing and bread- 
wrapping equipment, needle bars in the textile industry, reel maga- 
zines for motion-picture cameras, and foundry flasks and pattern 
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equipment. Improved die castings were produced at lower costs in 
1937. Sales of die castings for automatic hammers, vacuum-sweeper 
parts, light-weight radio equipment, binoculars, and certain parts of 
packaging equipment continued. Several new magnesium extrusion 
alloys were developed, and mills were able to produce many new 
intricate shapes in addition to round, square, hexagonal, and rectangu- 
lar rod. Bus and truck manufacturers displayed a growing interest 
in magnesium products and used them experimentally in several 
instances, but to date domestic transportation-equipment manufac- 
turers have not made any large purchases. Developments indicate a 
larger use of magnesium products in the textile industry. Wallpaper 
straight-edges, parts of large type-welding equipment, and optical 
lens grinding forms are being made of magnesium. Printing concerns 
are favorably impressed with magnesium rolled sheet for etching plates. 


PRICES 


The nominal New York price for 99.8-percent ingot magnesium 
remained unchanged at 30 cents per pound, carload lots, throughout 
1937, according to the Engineering and Mining Journal Metal and 
Mineral Markets. Quotations for less than carload lots, 100 pounds or 
more, were 32 cents per pound, with a premium of 5 cents a pound 
Over ingot price for specified stick sizes (4, %, 4, 1, and 2 pounds each). 
The four-notched ingots commonly furnished are 4 by 4 by 28 inches 
and weigh approximately 17 pounds. Alloy ingot normally is quoted 
at 3 cents per pound more than pure magnesium ingot. 

During the spring of 1937 London quotations for magnesium ingot 
and stick were reduced from the former price range of 1s. 6d. to 1s. 
7d. to & range of 1s. 5d. to 1s. 6d. 


FOREIGN TRADE! 


Exports of magnesium ingots have been relatively large since 1933, 
but as they are not separately recorded it is impossible to determine 
their exact importance. Magnesium imports are of little consequence. 
In 1937 only magnesium powder was imported; the total was 1,321 
pounds valued at $1,727 compared with 1,108 pounds valued at 
$1,453 in 1936. 


TECHNOLOGIC DEVELOPMENTS 


The latest method for producing metallic magnesium, the direct 
thermal-reduction process, gained wide publicity in 1936. Early 
commercial application of this process, developed by the Austro- 
American Magnesite Co. at Radenthein, Carinthia, Austria, is re- 
ported in the United Kingdom and Japan. "Three parts of high- 
purity dead-burned magnesite are mixed with one part of coal dust, 
and subjected to a temperature of about 2,300? C. in an electric 
furnace with three electrodes, where the magnesium oxide is reduced 
to magnesium vapor. The metallic vapor with excess coal dust 
passes through a flue, into which almost pure hydrogen is introduced 
by jets from a surrounding pipe, and then into a cooler with a tem- 
perature of 150? to 200? C. The product consists of magnesium 


1 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 
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powder, coal dust, and a small quantity of magnesium oxide which 
next passes through a closed warm conveyor into an enclosed briquet 
machine. The briquets are heated to 750% to 950% C. in a small 
electric furnace under partial vacuum, from which the magnesium is 
distilled and condensed in the form of small pellets. The pellets drop 
into a hopper of hydrocarbon oil of high boiling point. The metal is 
separated from the oil, remelted, and cast into ingots. Magnesium of 
99.97-percent purity is produced. Fritz Hansgirg, originator of the 
Austrian process, states that the total power consumption is 11 kw.- 
hr. per pound of magnesium metal. The over-all recovery is probably 
better than 80 percent of the magnesium content of the calcined mag- 
nesite. The process is reversible and requires a high reduction tem- 
perature with rapid chilling or the metal will reoxidize. "The electro- 
thermic distillation of magnesium and other metals was recently dis- 
cussed by Landis? Another report describes recent electrolytic 
practices with magnesium chloride, as well as the thermal reduction 
rocess. 

d The nitric acid-sodium dichromate solution treatment of magnesium 
alloys for increased resistance to corrosion remains the most widely 
used method in the United States, although Government and private 
laboratories continue to develop and improve various chemical-coatin 
and painting methods to combat corrosion in saline and industria 
environments. Experiments are being conducted with distilled metal 
which has a greater resistance to corrosion. Jordan‘ reports that the 
selenizing process is a most effective protective and preparatory treat- 
ment for magnesium alloys. The metal is immersed in a solution of 
selenious acid or acidified sodium selenite which produces a surface 
film of selenium. For adequate protection the chromate and selenium 
treatments should be followed by the application of suitable paint 
coatings. 

Gas-welded oil tanks made experimentally of magnesium alloy for 
Army and Navy aircraft have successfully passed the required standard 
vibration test. Various corrosion inhibitors, such as fluorides, chro- 
mates, and alkaline sulphides, have been devised to protect magnesium- 
alloy fuel tanks from the attack of tetraethyl lead in gasoline.’ 

Methods of casting, finishing, and using magnesium alloys were 
recorded recently by Harvey.? 

Magnesium powder is usually manufactured by mechanical proc- 
esses which involve the drilling, sawing, or milling of solid masses 
of magnesium, followed by screening. The Nicol process, in which 
molten magnesium is atomized by a high-velocity gas stream (nitro- 
gen) is considered by Groom’ to be a superior method. 

Typical magnesium-casting alloys contain aluminum, manganese, 
and zinc, while die-casting alloys contain aluminum, manganese, and 
silicon. In wrought magnesium alloys, sheet usually contains 
aluminum and manganese, while forgings and extruded shapes use 


3 Landis, W. S., Electrothermic Distillation of Metals: Paper, Electrochem. Soc., Niagara Falls, Apr. 9, 


7. 

3 Metal Industry, The Production of Magnesium: Vol. 50, No. 3, London, Jan. 15, 1937, pp. 99-104. 

4 Jordan, L. A., The Preparation of Metal Surfaces for Painting: Chem. and Ind. (London), vol. 56, 
no. 16, Apr. 17, 1937, pp. 361-371. 

5 Light Metals (London), Magnesium Alloy Tanks and Leaded Fuels: Vol. 1, No. 1, February 1938, p. 32. 
Abs. Bull. (Geneva), vol. 8, no. 5, May 15, 1937, p. 16. 

6 Harvey, W. G., Manufacture, Characteristics, and Uses of Magnesium Castings: Paper, Nat. Aircraft 
Production Meeting, Soc. Auto. Eng., Los Angeles, Calif., Oct. 8, 1937; Pub. Soc. Auto. Eng. Jour., Vol. 42, 
No. 1, January 1938, pp. 43-48. 

? Groom, E. J., Magnesium in Powder Metallurgy: Light Metals, Vol. 1, No. 1, London, February 1938 
pp. 33-34. 
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aluminum, zinc, and manganese. The addition of manganese to 
magnesium increases the resistance of the metal to salt-water corro- 
sion. A recent publication by the Department of Scientific and 
Industrial Research in London š deals with the fabrication of mag- 
nesium alloys, their mechanical properties at room and elevated 
temperatures, and the constitution of the alloys of magnesium. 

The Metallurgical Division of the Bureau of Mines is continuing its 
investigation on the production of magnesium from magnesites of the 
Northwest. Doerner ? states that the success of production based on 
the direct electrothermic reduction of magnesia by carbon depends 
largely upon the development of an inexpensive process by which a 
high-grade magnesite can be obtained from a low-grade ore. Results 
of an investigation by Doerner and Harris ' for concentrating Wash- 
ington magnesite ores by flotation will be published in 1938. One 
of the most effective methods is first to remove calcite and most of the 
siliceous minerals from magnesite and dolomite by using a cationic 
collector and tannic acid, followed by flotation of the magnesite. 

The production, uses, and market for magnesium, if produced in the 
Pacific North west from magnesite and dolomite with cheap Columbia 
River hydroelectric power, are discussed by Hodge.!! 


WORLD PRODUCTION 


Accurate statistics on world production of magnesium cannot be 
given owing to the fact that only estimates are available for all coun- 
tries except the United States. It has been stated that in 1934 and 
1935 world output was 35,000 and 50,000 metric tons, respectively, 
but in the light of more recent information 1t is believed that these 
estimates may have been much too high. Such data as are available 
indicate that production in 1937 may have reached 18,000 tons com- 
pared to an estimated total of 15,000 tons in 1936. The 1937 figure 
1s the summation of the following estimates of production for individual 
countries, in metric tons: Germany, 10,000; United States (sales), 
2,059; United Kingdom, 2,000; France, 1,500; Japan, 1,200; Switzer- 
land, 700; U. S. S. R., 400; Austria, 80; and Italy, 66. Most of 
the 1937 metal output was obtained by the electrolysis of magnesium 
chloride derived chiefly from potash waste liquor, carnallite, and 
brines. Considerable magnesium chloride was also obtained by the 
treatment of magnesite and dolomite. Small quantities of metal 
were produced by direct thermal reduction of magnesite and dolomite. 

France.—The French production of magnesium is estimated at 
1,500 metric tons in 1937 compared with about 1,300 tons in 1936. 
The entire output in both years came from the three producers that 
operate plants at Saint-Auban (Basses Alpes), Jarrie (Isére), and Le 
Villard (Haute Savoie). The latter plant, which belongs to the 
Société Bozel-Maletra, expanded its production facilities in 1937. 
During 1937 French imports of magnesium and its alloys totaled 67 

5 Haughton, J. L., and Prytherch, W. E., Magnesium and Its Alloys: Dept. Sci. and Ind. Res., 1937 
109 Dorien, H. A., Present Outlook for a Magnesium Metal Industry in the Northwest and a Discussion of 
Methods by which Magnesium Metal May be Obtained from Magnesite Ores: Bull. P, State Electro- 
metallurgical Res. Lab., Washington State College, Pullman, July 1937, 90 pp. 

10 Doerner, H. A. and Harris, Dwight L., Concentration of Low-grade Magnesite Ores by Flotation: 
State Electrometallurgical Res. Lab., Washington State College, Pullman (in preparation). 


1 Hodge, Edwin T., Market for Columbia River Hydroelectric Power Using Northwest Minerals: Sec. 
I, Northwest Magnesia Ores, 2 vol., War Dept. Corps of Eng., U. S. Army, January 1938. 
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tons (26 tons in 1936), whereas exports were estimated at about 120 
tons. 

Germany.—According to consular advices,'? Germany produced 
slightly more than 10,000 metric tons of magnesium in 1937, a little 
over half of the estimated world output, notwithstanding the fact 
that the two producers operated at only 73 percent of capacity. 
More than 6,000 tons of metal have accumulated in stocks, and the 
German Government has begun an intensive national propaganda 
program to increase the consumption of magnesium. Apparently all 
present production is from domestic raw materials, notably carnallite, 
potash-waste liquor, and dolomite. Magnesite imported from Austria 
was used at one time by the largest producer, I. G. Farbenindustrie 
A. G., at Bitterfeld in the Central German brown-coal region. 

At present the Bitterfeld works obtain magnesium chloride from 
the so-called potash final liquor. The magnesium chloride is de- 
hydrated and the fused mass treated electrolytically at more than 700? 
C. The salt bath is probably enriched by the addition of dolomite. 
The other German magnesium producer is the Wintershall A. G., the 
large potash-manufacturing combine at the carnallite mines in Heringen. 
The mine-sorted carnallite is calcined and treated by electrolysis. 
Besides magnesium the process yields potassium chloride, which is 
used as a fertilizer, and chlorine gas. It is stated that 18 tons of 
carnallite yield 10 tons of calcined product, which in turn yield 1 ton 
of magnesium. Power consumption is 25 kw.-hr. per kilo of 
magnesium. 

The two metal producers mentioned make all the German high- 
magnesium alloys marketed under the trade names ''Elektron" and 
“Magnewin.” During the latter part of 1937 the price for these alloys 
was reduced 10 percent, and casting alloys now cost 140 to 190 marks 
per 100 kg. A further reduction in price is expected to increase com- 
petition with aluminum and other metals. The large German export 
trade in magnesium alloys has declined owing to production in other 
countries. Effective July 10, 1937, Germany canceled the special 
license requirement to export magnesium. The utilization of German 
magnesium processes in foreign countries under patent-licensing 
agreements constitutes a valuable source of foreign exchange. 

Italy.—The Societá Anonima Magnesio Italiano Sulcis produced 66 
metric tons of magnesium in 1937 at its plant at Palmas Suergiu, 
Sardinia. The metal is obtained by the electrolysis of magnesium 
chloride, using dolomite as the raw material. Reports state that the 

lant will soon be able to produce 3,000 kg. of metal annually. The 
ontecatini group is said to have accepted the Italian Government's 
request for a domestic magnesium producer, but the company reported 
no output from its Porto Marghera plant in 1937. "The company had 
planned to utilize dolomite from Bozen. 

Japan.—In 1936 there was only one commercial producer of mag- 
nesium in Japan—the Nichiman Magnesium Kabushiki Kaisha 
(Japan-Manchukuo Magnesium Co., Ltd.), which had previously 
merged with the Riken Magnesium K. K., the South Manchurian Ry., 
and other interests. A small production by two additional companies 
in 1937—the Nippon Magnesium Kinzoku K. K. (Japan Magnesium 
Metal Co., Ltd.) and the Asahi Denka Kogyo K. K. (Asahi Electro- 


12 Bureau of Mines, Mineral Trade Notes: Vol. 6, No. 3, Mar. 19, 1938, pp. 11-14. (Data supplied by 
Consul Sydney B. Redecker, Frankfort on the Main, Germany.) 
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Chemical Industry Co., Ltd.)—has been reported.? The total mag- 
nesium output of Japan in 1937 probably did not exceed 1,200 metric 
tons. Nichiman accounted for most of this production from its plant 
at Ube, Yamaguchi Prefecture. Half of the total output at this 
plant is produced by the electrolysis of magnesium chloride derived 
from sea-water bittern and half by the electrolysis of chlorinated 
calcined magnesite. The company Naoetsu works in Niigata Pre- 
fecture were closed in 1937. The Nippon Magnesium Kinzoku K. K. 
has a small plant at Konan, Chosen, which uses the thermal reduction 
process on magnesite obtained from Hakugan and Nankei. The 
Asahi Denka Kogyo K. K. at Ogumachi, Tokyo, produces a little 
metal by the electrolysis of magnesium chloride, using magnesite as 
raw material. The Nippon Soda K. K. (Japan Soda Co., Ltd.) was 
scheduled to begin magnesium production in Toyama late in 1937, 
using Manchurian or Chosen magnesite. The Manchu Mining De- 
velopment Co. plans to utilize some of the magnesite mined at Tash- 
ihchiao at a magnesium plant to be located in Manchuria. The 
Nippon Nitrogen Fertilizer Co. abandoned its plans to make mag- 
nesium in 1938 owing to technical difficulties. 

Prior to the early part of 1937 Japan exported much of its mag- 
nesium to the United Kingdom, but the beginning of the British 
magnesium industry destroyed this market. At present Japan's 
production exceeds its consumption which was estimated at 600 to 
700 tons in 1937. It is said that Japanese consumption could be 
expanded if additional fabricating facilities were available. Japan 

lans to compete in the international magnesium market, and an 
Increased output is proposed despite present overproduction. 
. S. S. R.—Two magnesium plants began operating in the U. S. 
S. R. in 1936. Carnallite is used at Solikamsk and lake brine at the 
Dnepr works. 'The productive capacity of the Solikamsk plant has 
been estimated as 500 tons annually. 'The second section of the 
Dnepr works was scheduled to begin production in 1937. There are 
large quantities of unexploited magnesium and other salts in the Bay 
of Sivash, on the border between the Ukraine and the Crimea. "The 
U. S. S. R. also has large deposits of magnesite and dolomite. Soviet 
imports of magnesium totaled 92 metric tons in 1934, 320 in 1935, 
56 in 1936, and 43 during the first 6 months of 1937. 

United Kingdom.—During 1937 Magnesium Metal € Alloys, Ltd., 
Rainham, Essex, completed extensions of its magnesium plant. 
Operations are said to have begun with & thermal-reduction method. 
Murex, Ltd., owns this company and a substantial interest in the 
fabricating concern, Magnesium Castings & Products, Ltd. Mag- 
nesium Elektron, Ltd., at Clifton Junction near Manchester, began to 
produce about 140 tons of metal a month early in 1937. Magnesium 
chloride is treated by electrolysis, and experimental work is conducted 
on the thermal reduction of dolomite. Before the end of 1938 the 
Magnesium Metal Corporation, Ltd., & subsidiary of the Imperial 
Magnesium Corporation, Ltd., is to begin magnesium production at 
Swansea, England. The Austrian thermal-reduction process will be 
employed. In February 1938 construction was initiated by Lancashire 
Metal Subliming Corporation, Ltd., on a magnesium plant at St. 
Helens, Lancashire. A new thermal-reduction and distillation process 


13 Schillig, W.,'Japans Wege und Ziele in der Magnesiumindustrie: Metallwirtsehaft, Vol. 17, No. 2, Jan. 
14, 1938, pp. 29-30. 
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will be utilized, and final plans call for the construction of 20 special 
electric furnaces capable of producing 3,000 tons of metal annually." 
Apparently the two present producing concerns use imported mag- 
nesite and some domestic dolomite as raw material. 

British imports of magnesium and its alloys totaled 51 metric tons 
in 1932, 103 in 1933, 995 in 1934, 1,449 in 1935, 2,488 in 1936, and 
2,264 in 1937. Of the 1937 imports, 2,010 tons came from Germany, 
147 from the United States, 39 from France, 38 from Switzerland, and 
28 from Japan. Approximately 19 tons were exported in 1937. The 
aircraft industry in the United Kingdom alone uses about 30 tons of 
magnesium-alloy castings monthly. 

14 Bureau of Mines, Mineral Trade Notes: Vol. 6, No. 2, Feb. 19, 1938, pp. 7-8. 
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ANTIMONY 


In contrast to 1936 the antimony market in 1937 was characterized 
by wide fluctuations that resulted early in the year from the specu- 
lative boom in metals and later by events in China. Quotations for 
Chinese metal at New York ranged from a low of 13.75 cents per 
pound to a high of 18.25 cents, whereas the range in 1936 was 12.50 
to 14.00 cents. 

For approximately 30 days in September and October quotations 
for Chinese metal were suspended owing to lack of supplies. However, 
in the last quarter of 1937 Chinese metal became more plentiful; and 
as industrial activity slackened, prices fell rapidly. By the end of the 
year much of the gain of the first 9 months had been wiped out. "The 
average quoted price for domestic brands was 15.35 cents in 1937 
compared with 12.25 cents in 1936. 

Apparent consumption of antimony in the United States increased 
21 percent and nearly equaled the 1929 total. Domestic production 
of antimony contained in antimony ores and concentrates increased 68 
percent but was equivalent to less than 10 percent of the total con- 
sumption. Imports thus remained the chief source of supply, in- 
creasing 21 percent over 1936. Mexico again was the chief contributor 
and furnished 57 percent of the total antimony imported in 1937. As 
receipts from China declined, further progress was made toward de- 
creasing the dependence of the United States on Asiatic sources of this 
strategic mineral. 

The antimony smelter at Laredo, Tex., operated throughout the 
year at an average of 50 percent of capacity, but at the end of 1937 
production was curtailed to considerably below this average. The ore 
supply was threatened at times by labor difficulties in Mexico, but 
supplies at all times were ample to meet customer requirements. 

'The Bureau of Mines has developed on a laboratory scale & method 
of treating complex antimony ores containing precious metals. The 
process involves smelting the ore to obtain an impure antimony, which 
in turn is refined by electrolysis. "The precious metals are concentrated 
in the electrolytic slimes, from which they can be recovered. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
645 
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Salient statistics for antimony in the United States, 1933-87 
1933 | 1934 | 1935 | 1936 | 1937 


[---— —— | geen | CEE | re, | eee 


Production of antimony ore and concentrates...... short tons..| 1,133 897 | 3,616 | 3,867 4, 250 


Antimony contained-_...........----..--.------------- do.... 587 404 559 755 1, 266 
Antimony content of antimonial lead produced from domestic 
and foreign oreg cel l.l... short tons... 927 | 1,675 | 1,136 | 1,471 1, 726 
Secondary antimony produced.......................... do....| 7,400 | 7,550 | 9,600 | 9,900 | 12,340 
Imports for consumption: 
Antony 1D OO oscar edu do....| 2,128 2, 891 4, 587 | 10, 545 13, 818 
Liquated antimony sulphide........................ do.... 707 417 | 1,352 | 1,185 772 
A A A A do....| 1,934 1, 765 1, 248 1, 171 1, 043 
A A ze era den ere EE do.... 651 594 | 1,201 1, 118 
Exports of foreign antimony............................- do.... 98 402 318 392 437 
Primary antimony available for consumption........... do....| 6,021 | 7,262 | 8,351 | 15,040 | 18,132 
Stocks of antimony in bonded warehouse at end of year 
short tons... 523 570 830 443 649 
Average price for year of antimony at New York ! 
cents per pound..| 6.51 8.92 | 2 14.08 | 212.97 | 215.30 
World production... -22202-0 short tons..| 22, 270 | 24,030 | 30,640 | 35,380 | 3 38,000 


1 According to American Metal Market. 

2 Chinese grade. American grade was quoted at 13.62 cents a pound for 1935, 12.25 cents for 1936, and 15.35 
cents for 1937. 

5 Estimated. 


|] World Brodüétión 
Í 


THOUSANDS OF SHORT TONS 


CENTS PER POUND 


FIGURE 1.—Trends in world production, Yatra SE imports, and New York price of antimony, 
1910-37. 


World production increased about 8 percent despite a 10-percent 
reduction in China's output. Although China is still the principal 
source, statistics for the past several years indicate that 1t is becoming 
less important. In 1929 China contributed 71 percent of a 35,000- 
short ton world output, whereas North and South America supplied 
less than 20 percent; however, in 1937 world output was approximately 
38,000 tons, and China produced only 43 percent of the total compared 
with 45 percent by North and South America. Most of the increase 
of the Western Hemisphere has been in Mexico, although production 
in Bolivia, United States, and Peru has improved also. Whether 
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these countries can maintain their present position in a lower-price 
market than that prevailing in recent years remains to be seen. 

The rigid control of antimony shipments from the producing areas 
of China imposed by the Chinese Antimony Administration at the 
beginning of 1937 was received unfavorably by the producers. Early 
in the year they struck and refused to sell their product to the Ad- 
ministration. This difficulty was adjusted gradually, largely by con- 
cessions on the part of the Administration, and by the middle of the 
year substantial quantities of metal again were moving to exporting 
points. However, the Japanese invasion provoked still more trouble. 
In August shipments to Shanghai via the Yangtze were cut off, but 
in the closing quarter of 1937 rail shipments to Hong Kong were 
established and exports resumed. These events created a shortage 
of Chinese antimony in the world markets at times, but apparently 
consumers obtained adequate supplies from other sources. 


DOMESTIC PRODUCTION 


Mine output.—Antimony produced in the United States is derived 
from both antimony ores and lead ores. Data on the quantity derived 
from lead ores are not available because the Bureau of Mines cannot 
obtain full information on the output of various commodities made 
from byproduct antimonial drosses obtained in lead refining. "These 
drosses are used in the manufacture of antimonial lead, other alloys, 
and chemical compounds such as oxides and sulphides. In 1937, 
antimonial lead containing 1,636 tons of antimony of domestic origin 
was produced at primary lead refineries, but this antimony was ob- 
tained from antimony ores as well as from lead ores in unknown 
proportions. Likewise information on the amount of domestic 
antimony recovered in other alloys and compounds is not available. 

The quantity of antimony contained in domestic antimony ores 
and concentrates produced in 1937 was 68 percent above that 1n 1936 
and the largest output recorded since 1916. Of the 1,266 tons re- 
ported, 754 were contributed by the Yellow Pine Co., Valley County, 
Idaho. Morris P. Kirk & Son, Inc., an affiliate of the National Lead 
Co., shipped a substantial tonnage of concentrates from the Stampede 
mine in the Kantishna district, Alaska. "There were seven other pro- 
ducers, three in Nevada, 2 in California, and one each in Washington 
and Idaho. The Arkansas Antimony Corporation, De Queen, Ark., 
apparently did not produce in 1937, but the old Otto mine was un- 
watered and the shaft reconditioned to a depth of 60 feet; in April 1938 
it was reported that operations were at a standstill. Statistics on the 
domestic output of antimony ores and concentrates and the antimony 
content thereof during the past 5 years are given in the salient sta- 
tistics table. A large part of the antimony ore produced in the United 
States is charged to lead furnaces and recovered as antimonial lead. 

Smelter output.—The only active primary antimony smelter in the 
United States is that of the Texas Mining & Smelting Co. at Laredo, 
Tex., which operates largely on Mexican ores and produces antimony 
oxide as well as metal. The production of the plant during the past 5 
years is shown in the following table and beginning in 1935 represents 
the entire domestic smelter output of antimony metal. 


18560—38——42 
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Antimony produced by the Texas Mining & Smelting Co., 1933-37, in short tons 


Antimony | Antimony Antimony | Antimony 


Y ear metal 1 oxide Year metal! oxide 
E 1, 204 68 || 1936... LL 1 3, 451 1, 423 
1934 —— —————— — 1, 797 517 || 1937 1 4,057 1, 661 
Er EE 1 2, 134 1,007-]| O A , 


t Tota] United States smelter production. 


Details oí antimonial lead production at primary lead refineries are 
shown in the accompanying table. These represent only part of the 
total antimonial lead output, as large quantities are produced at 
plants that operate exclusively on scrap, and some hard lead is made 
by mixing antimony and soft lead. 


Antimonial lead produced at primary lead refineries, 1933-37, in short tons 


Antimony content 


Year Production Total 
From do- | From for- From sraa|———ə ə ———— 
mestic ores | eign ores 1 Quantity | Percent 
1099... L 2; ul EEN 17, 805 870 57 793 1, 720 9.7 
1034 CR RE 16, 607 1, 657 18 : 18. 6 
1E? PHP e 16, 384 1, 110 26 593 1, 729 10. 6 
1930: 2.1 n2 ondes ee tacos 23, 230 1, 434 37 691 2, 162 9. 3 
IOS. ioco So teal A 27, 524 1, 636 90 853 2, 579 9. 4 


1 Includes lead ores, antimony ores, and metallic antimony. 


Secondary production.—' The production of secondary antimony in 
the United States in 1937 amounted to 12,340 tons compared with 
9,900 tons in 1936. Statistics for the past 5 years are shown in the 
salient statistics table. Additional information is given in the chapter 
in this volume on Secondary Metals. 


DOMESTIC CONSUMPTION 


Precise data on the consumption of primary antimony in the United 
States are not available owing to lack of information on dealer and con- 
sumer stocks and on the quantity of domestic antimony recovered in 
alloys other than antimonial lead and in compounds. An approxi- 
mate idea of the trend of consumption, however, can be obtained from 
the following table, which shows the annual supply available for 
consumption. 


Primary antimony available for consumption in the United States, 1983-37, in 
short tons ! 


1933 1934 1935 1936 1937 
Domestic antimony recovered in antimonial lead... 870 1, 657 1, 110 1, 434 1,636 
Imports for consumption (antimony content): 
Antimony ore. ..............-.--llll 2 2, 128 2, 801 4, 587 10, 545 13, 818 
Liquated sulphide 2. ............................ 495 292 946 830 540 
Compounds 3....... 2 s e oc sulco sis 563 241 502 975 909 
Type metal, ee 2.22.2 c Lc Lll ll l.l... 301 586 209 300 410 
HRepulus. 22602222 5 50 m Lu LL on le e 1, 934 1, 765 1, 218 1,171 1, 043 
Total available...............................- 6, 291 7, 432 8, 602 15, 264 18, 356 
Exports under draw-back........................... 270 170 251 224 224 
Available for consumption........................... 6, 021 7, 262 8,351 15, 040 18, 132 


1 Excludes domestic antimony recovered as miscellaneous alloys, oxides, and other compounds. 
? Content estimated at 70 percent. 
3 Content estimated at 80 percent. 
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Apparent consumption of primary antimony in 1937 increased 21 
percent over 1936 and nearly equaled that in 1929. As a result of 
the threatened shortage of supply during 1937 consumers probably 
bought more than their current needs, so that some of the gain may 
be ascribed to increases in consumer stocks. Nevertheless, a con- 
siderable advance in actual consumption of antimony in 1937 is indi- 
cated by the substantial rise in industrial activity, especially in auto- 
mobile production where large quantities of antimonial alloys are 
used in storage batteries and bearing metals. There was also a sub- 
stantial increase in the use of antimony in the manufacture of chem- 
icals. In 1937, 6,649 tons of oxides and other compounds with an 
estimated antimony content of 5,392 tons were produced compared 
with 4,852 tons (3,940 content) in 1936. No outstanding new uses 
for antimony were developed in 1937. 


FOREIGN TRADE 


The following tables show imports and exports of antimony and 
antimony products. 


Antimony imported for consumption in the United States, 1933-37 


Antimony oxides 


Antimony ore mon hii Antimony metal | and other com- 
pounds 
Year Antimony content 
Short Short Short Short 
tons Short Value tons Value tons Value tons Value 
tons 
1933_.............. 5,445 | 2,128 | $106, 662 707 | $42,727 | 1,934 | $137, 541 704 $59, 559 
E 8,455 | 2,891 | 158, 672 417 26,761 | 1,765 | 158, 414 301 35, 507 
1935 A 14,205 | 4,587 544, 608 1, 352 165, 446 1, 248 250, 771 628 94, 783 
1936................- 30, 486 | 10,545 |1, 200,132 | 1,185 | 139,784 | 1,171 | 243,474 | 1,219 217, 505 
¡A 42, 453 | 13,818 |1,775, 011 772 101, 963 1, 043 228, 485 1, 136 249, 152 


Antimony imported for consumption in the United States, 1936-37, by countries 


Antimony ore Antimony metal 
Country Gross Antimony content 
Tort — T Short tons Value 
tons) Short tons Value 
1936 

Attenti L 3.0 99 A 1,611 1, 035 $150,812 MA A 
Belgium: AN PA coe esse A 58 $11, 937 
rolleng ees 1, 107 627 83,924. A canc Exe 
CAHAd8. aec usa oe menu RT eDim da ss (Di. d* 2c ieee Subs ca A 
Chl... A E beeescle 2, 019 1, 241 189,455 A AA 
o A A A LE 212 123 j 739 138, 310 
Hong Kol... à css 56 31 3,105 A A 
Mét60.. EE 24, 704 6, 991 687, 651 351 86, 573 
Panama 22; 2 cccU uQ S teen 2 16 10 2 126: sia EE uo unu 
AA A E 761 487 64,907 AAA rium 
United Kingdom. .iac-o- xcu cr A SS ame ence 23 ' 6,654 

30, 486 10, 545 1, 200, 132 1, 171 243, 474 

1937 

AIPenilhü..::.22---—— 5-2 cseccasxs 1, 536 981 114190 Lucus laeso RE 
Dept: no eec eee Dz ou 2 eres ed A sates sececee 60 12, 247 
Bola sce odia odas 1, 678 1, 047 1605; 710; AAA APA 
TO AR AI AAA E AI (1) 226 
Chili u is a ada 2, 892 1, 707 282, 4710 A IA 
A usu g yusa susya 1 ; 466 88, 224 
BVAN AAA AA AAA E SRM MONIS 73 16, 980 
JAVA: occiso 1 2; 088 EE MA 
MOXICO even ee 34, 736 9,110 | 1,047, 625 415 100, 453 
Pori A A oe os cass 1, 267 POSS AM A 
United Kingdom.........................- 65 36 ; 20 10, 355 

42, 453 13, 818 1, 775, 011 1, 043 228, 485 


! Less than 1 ton. 
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Estimated antimony content in type metal, antimonial lead, and other alloys imported 
for consumption in the United States, 1933-37, in short tons ! 


Type Type 
pa Oth rU Oth 
an er an ther 
Year anti- alloys 3 Total Year anti- alloys 1 Total 
monial monia 
lea lead 
1993 cocos À 4 297 301 || 1936___________..___ 3 56 253 309 
10934 OEE E 18 568 586 || 1937---------------- 317 393 410 
ENEE 89 120 209 


1 For details of gross weight and values see imports shown in Lead chapter. 

2 Chiefly in special antimony-lead alloys containing high percentage of antimony, importation of which 
was begun in 1933. 

3 Type metal only. 


Foreign antimony (regulus or metal) exported from the United States, 1933-37 


Y ear Short tons Value Year Short tons | Value 
1099: A rM eM LL rU 98 $9,321 || 1936_______________ ciao 392 $56, 308 
A E 402 4231511 Mee ee a 437 86, 991 
A 318 62, 167 


In addition to the foreign exports reported above, 224 tons of anti- 
mony were exported in 1937 in manufactures (chiefly storage batteries) 
under the draw-back provisions of the tariff law. The same quantity 
was so exported in 1936. 

PRICES 


Unlike 1936, antimony quotations in 1937 fluctuated over a wide 
range—from a low of 13.75 cents per pound for Chinese metal at New 
York at the beginning of 1937 to a high of 18.25 cents in September 
and October; in 1936 the range was 12.50 to 14.00 cents. As 1937 
opened the metal markets were in the midst of a speculative boom 
prompted largely by political events in Europe. Under this stimulus 
and the threat of curtailed supplies from China the domestic quotation 
for Chinese metal rose to 17.00 cents early in April, but with the 
collapse of the boom on the London metal exchange prices settled to 
14.125 cents about the first of July. Meanwhile, owing to activities 
of the Antimony Administration in China and the Japanese invasion, 
Chinese metal had become relatively scarce. In August river ship- 
ments from the producing areas in China ceased, and prices again 
moved upward. On September 13 quotations reached 18.25 cents, 
but on the following day there were no offerings of Chinese metal and 
quotations were suspended. They were resumed at 18.25 cents on 
October 13, but during the closing months of the year larger shipments 
from China and the recession in domestic demand eased the previous 
tight situation and prices declined. On December 31, 1937, the quota- 
tion for Chinese metal was 15.00 cents. 

The quotation for domestic antimony was 13.75 cents at the begin- 
ning of 1937 but did not attain the same peaks as Chinese metal during 
the year. In March, for instance, Chinese metal reached 17.00 cents, 
whereas domestic metal reached only 16.50 cents. During September 
and October, when Chinese metal was not available, the quotation for ` 
domestic antimony reached a high for the year of 17.375 cents. Toward 
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the end of the year the decline in prices for domestic metal was more 
pronounced, and on December 31 quotations had receded to 13.75 
cents per pound. 

London prices for English brands ranged from a low of £72-73 per 
long ton on January 1, 1937, to a high of £92.5-93 in September, 
October, and November, according to Quin's Metal Handbook. On 
December 31, 1937, the quotation was £81-82. Foreign regulus 
(in warehouse) was quoted at £62 on January 1, £81-82 on Novem- 
ber 1, and £62-64 on December 31, 1937. In China the prevailing 
price for regulus, c. i. f. Hankow, export duty paid, rose from $240 
(U. S. eurrency) per long ton at the beginning of the year to $327 
un September 30? Hankow quotations are not available for the 
last quarter of the year but at the close of 1937 the c. 1. f. price at 
Hong Kong was given as $333, although bona fide exporters were 
reported to be able to obtain supplies at prices as much as 10 per- 
cent below the quotation.? | 


Average monthly quoted prices of antimony, prompt delivery at New York, 1933-37, 
an cents per pound ! 


Chinese brands (duty paid) American brands 1 
Month —— n 
1933 1934 1935 1936 1937 1935 1936 1937 

AL AAA seers conse cess kus 5.70 7.21 | 14.36 | 12.96 | 14.14 | 14.11 | 12.74 14. 14 
FODTUA E 5.73 7.17 | 14.50 | 13,05 | 14.69 | 14,25 | 12.99 14. 55 
E 2.2: 5.222229 0 (nnns 5. 95 7.54 | 14.50 | 13.42 | 16.92 | 14.25 | 13.07 16. 37 
AD AA ee 5. 84 7.92 | 14.30 | 13.50 | 16.79 | 14.04 | 12.67 16. 02 
E AA A ecu ss 6. 25 8.49 | 13.91 | 13.50 | 14.79 | 12.73 | 12.41 14.79 
A EE 6. 48 7.89 | 12.75 | 13,20 | 14.70 | 12.50 | 11.72 14.70 
Hee nbi eeu ere 7. 16 8.02 | 12.75 | 13.00 | 14.79 | 12.50| 11.24 14.81 
AUQUS concisa aa 8.52 | 12. 93 12. 57 15.53 | 12.50 | 11.12 15. 34 
Beptember--------------------------- 6. 88 8.76 | 13.54 | 12.50 (3) 13.22 | 11.76 16. 59 
Ettel, 6. 83 9.39 | 15.62 | 12.50 (3) 15.34 | 12.07 16. 92 
Na AA cece uu ec 7.07 | 12.38 | 15.30 | 12.50 | 15.91 14.19 | 12,21 15. 87 
December..........................- 7.24 | 13.81 14.54 | 12.93 | 14.69 | 13.84 | 12.95 14. 12 

AVETage.---------------------- 6. 51 8.92 | 14.08 | 12.97 | 15.30 | 13.62 | 12.25 15. 35 


1 Source: Metal Statistics, 1938, pp. 473 and 483. 
2 No quotations published prior to 1935. 
3 No average due to lack of offerings during greater part of month, 


WORLD PRODUCTION 


World production of antimony may be estimated roughly at 34,500 
metric tons in 1937, an increase of about 8 percent over 1936. China's 
output fell 10 percent, and in consequence lts share of the world 
total dropped from 51 percent in 1936 to 43 percent in 1937. The 
decline in China's output in 1937 was more than offset by a 46-percent 
increase in Mexican production, which was nearly three times that 
in 1929. 


2 Taylor, Robert M., Am. vice eonsul, Hankow, Oct. 15, 1937. 
3 Drumright, Everett F., Am. consul, Hankow, Mar. 23, 1938. 
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World production of antimony, 1933-37, in metric tons ! 


[Compiled by R. B. Miller] 


Country 1933 1934 1935 1936 1937 
North America: 
Ee ne ne MA A EA AA ie 5 (2) 
A EE 1, 794 2, 455 4,113 6,719 ; 
United States casona asia arras 490 337 46 30 1, 056 
South America: 
Holivid A REDE UE 1, 744 1, 105 1, 878 3, 611 3, 934 
Pori AAA A Reque ce 22 92 288 696 848 
Europe: 
A ISA IA A, A 100 (2) 
Czechoslovakia... 2.2 -- LL. lll ll. 1, 090 928 1, 637 829 (2) 
PACO d te rur he ie ie o ets 312 202 IAN (2) (2) 
Es A A 110 73 29 159 (2) 
A MO A 291 249 369 411 (2) 
AA A A PS TN 20 (2) 
Y ULOSIO ld ecos cosa coloca ir lo lares 73 592 578 
Asia: 
Borneo, British u sibs o; o E E 16 30 4 
hind o s A a 13, 800 15, 548 17, 700 16, 348 14, 702 
E A A GENEE et, DEEN 1 
A AA AAA 15 97 (2) 
AMARA A A A 16 5 (2) 
A A IA 32 26 47 110 (2) 
Turkey (Asia Minor) 271 27 103 457 602 
Africa: 
E r oz. eme imus n en e sd 80 529 810 983 871 
Morocco 
o AAA AI AAN A 179 88 22 
SDANIS RE IN ears 120 241 T: 22222. s: (2) 158 
Southern E el A A MR A suce 68 64 
Uniomort south AICA EE EE 4 A EE 
Oceania: 
Australia: 
New South Wales 42 10 24 45 70 
Qüeenslald i o cee xe accu ale A AAA A 4 (2) 
BALE AOI AA A A A A 5 94 142 


— d e | e a | —— a | —s[ 


20, 200 21, 800 27, 800 32, 100 7 34, 500 


! Approximate recoverable metal content of ore produced exclusive of antimonial lead ores. 80 percent 
of reported gross content is used as a basis of calculations for all countries except Bolivia, Mexico, Peru, and 
the United States, where 92 percent is used. 

2 Data not available. 

3 Includes antimony content of antimonial lead. 

4 Exports. I 

5 Figures represent antimony content of regulus, erude antimony, and oxide exported. 

6 Less than 1 ton (434 kilos). 

? Estimate. 


REVIEW BY COUNTRIES 


Algeria.—Several deposits of antimony occur in Algeria, but at 
present there is only one active producer, the Société des Mines 
d'Ain-Kerma, Department of Constantine. 

Austria.—Antimony is produced at intervals from a mine at 
Schleiming 40 kilometers south of Wiener Neustadt. The deposit 
occurs disseminated in graphite schists and as small lenses and veins 
in & slate bed interstratified in limestone and chlorite schists. In 
1936, 1,500 metric tons of ore yielded 100 tons of metal. 

Australia.—The capacity of the ore-treatment plant at the Wiluna 
Gold Mines, Ltd., was increased by the addition of a new flotation 
machine for the differential flotation of the antimony-arsenic concen- 
trates from the Moonlight mine. The Costerfield mine, Heathcote, 
Victoria, said to have a production record of 20,000 tons of antimony 
over a period of 60 years, is being reprospected. 

Canada.—The new plant of the Consolidated Mining & Smelting 
Co. of Canada, Ltd., at Trail, B. C., is expected to start operating 
early in 1938. An annual output of 1,400 short tons of refined 
antimony will be recovered from the byprodncts of the silver refinery. 
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Some antimony ore from the Bridge River District, B. C., is being 
shipped to Great Britain. 

China.—At the beginning of 1937 the antimony industry of China 
was under rigid control by the Antimony Administration, a Govern- 
ment agency created by the National Resources Commission. Ship- 
ments of antimony from Hunan Province, whence over 95 percent 
of China's antimony originates, were reserved exclusively for the 
Antimony Administration, which fixed prices at which it would buy 
and sell antimony. On January 1, 1937, the price for regulus payable 
to miners and smelters was set at Ch $450 per ton c. 1. f. Changsha, 
which was considerably below the Ch $800 currently quoted on the 
Hankow market. The announced selling price on the same date at 
Changsha was Ch $618. An office was set up at Hankow to trade with 
local exporting firms, and 1t was announced that the Administration 
would develop direct contact with foreign consumers, thus eliminating 
local dealers and brokers. As a result of these drastic actions pro- 
ducers refused to sell to the Administration, and exports from Chang- 
sha declined sharply. In April there were no shipments, but it was 
reported that after prolonged negotiations with the producers the 
Administration had succeeded in purchasing about 3,000 long tons of 
regulus at approximately Ch $600 per ton, considerably above the 
price fixed at the beginning of the year. Shipments from Changsha 
were resumed in May, but during the early part of August trade was 
again disrupted by the withdrawal of Japanese dealers from central 
China and the blocking of the Yangtze River by Chinese authorities. 
In the closing quarter of the year substantial tonnages were moved by 
rail to Hong Kong. Estimated total shipments from Changsha for 
1937 include 8,641 long tons of regulus, 1,481 tons of crude, and 362 
tons of oxide, a total of 10,484 tons compared with 17 957 tons in 
1936. Exports from China in 1937 were as follows: Regulus 12,320 
tons, crude 2,220 tons, and oxide 602 tons. In 1936 they were 12,960, 
2,662, and 1,416 tons respectively. 

That the Antimony Administration apparently was unable to main- 
tain full control over shipments from the producing area is indicated 
by the report that private exporters could purchase metal for foreign 
shipment virtually unrestricted. Little effort was made to control 
production, and as a result large stocks of antimony were accumulated 
during the third quarter of 1937. By December 31 these had been 
reduced substantially by increased shipments abroad and sales to local 
speculators whose faith in the future of antimony was greater than in 
the future of Chinese currency. A considerable direct business with 
foreign buyers was reported in the third quarter of the year, even 
though the Administration's quotations were at times higher than 
current European market prices. 

Czechoslovakia.—Production of antimony in Czechoslovakia just 
suffices to supply domestic requirements. Two-thirds of the output 
comes from the Cucma mine in southern Slovakia, and one-third 1s a 
byproduct of the Pribram lead-silver mine. At Cucma the deposit 
consists of a narrow vein 30 centimeters wide in a phyllite schist 
intruded by extensive masses of porphyrite. The ore is smelted at 
Vajskova. Both the mine and smelter are owned and operated by the 
Antimony Mining & Smelting Co. of Banska Bystrica. A German 
group is interested in developing an antimony mine at Jasov.* 


‘Bruins ,John H., Am. Consul, Prague, June 21, 1937. 
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Japan.—High prices and the desire for self-sufficiency have stimu- 
lated search for antimony deposits in Japan, but little success has 
been achieved in this direction. In 1935 an antimony smelter was 
erected at Osaka; but owing to the lack of suitable ore the monthly 
output of the smelter averaged less than 10 metric tons, and in 1937 it 
was reported that the plant had been closed. In the same year the 
Nippon Antimony Refining Co. undertook to develop deposits in 
Tokushima Prefecture said to comprise 150,000 tons of ore containing 
30 to 65 percent antimony. Subsequent work, however, indicated 
that reserves were not up to expectations, and ore supplies were sought 
for elsewhere. The company built a smelter at Tsukudamachi, 
Osaka, which was to begin operations in August 1937. In October it 
was reported that a new smelter at Asahimura, Okayama Prefecture, 
was producing daily 30 tons of crude antimony (75 percent Sb content). 
Nippon Takuko Co. plans to develop the Hatsuyu mine in Wakayama 
Prefecture, now producing 20 to 30 tons of ore monthly, and to 
install smelting equipment adjacent thereto. Ten tons per day of ore 
containing 20 to 25 percent antimony from a mine at Aichi, Nagano 
Prefecture, is to be treated by a new process, involving flotation and 
refining, to produce 1,000 tons of antimony and compounds annually. 

Mezico.—Tlhe ore supply for the smelter at Laredo, Tex., was 
threatened at various times during 1937 by labor troubles at the 
Mexican mines, but in spite of this shipments to Texas were the 
largest on record. The Republic Mining & Metal Co., Ltd., has 
suspended operations at Wadley due to exhaustion of commercial 
ore. 

Yugoslavia.—Although there are numerous occurrences of antimony 
in Yugoslavia at present only two are active producers—Podrinje 
Consolidated Mines, Ltd., operating the Stolici mine, and Lisanshi 
Rudnici A. D., operating the Lissa mine. At the Stolici mine near 
Krupanj, 20,000 metric tons of 17-percent ore are said to be developed, 
and total reserves are estimated to be sufficient for a minimum of 10 
years’ operation. Production is at the rate of 1,000 tons monthly. 
The ore is treated at a smelter at Krupanj, where a recovery of only 
50 percent is reported. The Lissa mine is near Ivanjica, and the 
output is small. Production of antimony ore in Yugoslavia rose 
from 1,807 tons in 1935 to 8,087 tons in 1936. Most of the antimony 
metal is exported. 

CADMIUM 


Consumption of cadmium again established a new record in 1937, 
with an increase of 17 percent over 1936. This exceptional demand 
was met by a 13-percent increase in domestic refinery production and 
a 44-percent increase in imports. Notwithstanding these substantial 
increments in supply metal was scarce throughout most of the year, 
and at times spot metal was not available. As a result, the question 
of whether or not the automotive industry can be assured sufficient 
supplies of cadmium at prices to justify continued economic use of this 
metal in bearing alloys was raised again. Despite the experience of 
1936, when producers were forced to make substantial price conces- 
sions to retain the automobile trade, prices were increased in 1937. 
The average for the year was $1.223 per pound compared with 97.8 
cents in 1936. The situation was relieved in the last quarter of 1937 
when demand fell off abruptly due to the general business recession. 
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That producers had stocks on hand at the close of 1937 is indicated 
by the fact that for the first time since 1934 production of domestic 
metal exceeded sales. Toward the end of December prices were 
lowered substantially. 

World production may be roughly estimated at 4,400 metric tons, 
an increase of 11 percent over 1936. Notwithstanding the steady 
and rapid increase in average prices since 1934, the rate of increase in 
world output has declined. In 1935 the increase over the previous 
year was 29 percent and in 1936, 25 percent compared with 11 percent 
in 1937. "This trend suggests that world output is approaching the 
upper limit of the capacity of world resources to produce. Several 
new plants and the resumption of production in South-West Africa 
brought in new sources of supply in 1937, but these were offset in part 
by declines in production in Canada (British Columbia), Australia, 
and Poland. Another factor that has contributed to the falling rate 
of increase is the exhaustion of stocks of various crude materials con- 
taining cadmium, which had been accumulated at smelters and 
chemical plants for several years before the demand for the metal had 
reached its present status. These supplies apparently have been 
exhausted in the United States, and the producer in Manitoba has 
announced that its stock of cadmium residues will be exhausted early 
in 1938. 


Cadmium produced, sold by producers, imported, and consumed in the United States, 
1933-37, in pounds 


Produced 
Metallic : 
; Metallic | Apparent 
DM cadmium | consump- 
Y | imported tion 


Y ear ER ee m 
etallic .|compounds ota 
cadmium | (estimated | cadmium | Producers 

content) 


1933 coo Co a uere eacus 2, 276, 933 401, 400 | 2,678,000 | 2, 447,014 108, 861 2, 787, 000 
jo T ————— 2, 777, 384 566,700 | 3,344,000 | 2,472,971 125, 955 3, 470, 000 
A ——À— as 3, 477, 091 507, 400 | 3,984,000 | 4,023, 900 185, 387 4, 169, 000 
Eeer 3, 633, 495 626,800 | 4,260,000 | 3,626, 669 576, 139 4, 836, 000 
AA C 3, 995, 739 828,000 | 4,824,000 | 3,801, 321 828, 535 5, 652, 500 


DOMESTIC PRODUCTION 


The cadmium production shown in the foregoing table includes 
metal derived from domestic and foreign raw materials refined in the 
United States. Data are not available on the quantity produced 
from each source, but foreign metal apparently represents a substan- 
tial part of the total. In 11 months of 1937 Mexico reported ship- 
ments of crude materials to the United States containing 650 tons of 
cadmium compared with approximately 570 tons in the calendar year 
1936. 

Cadmium is derived chiefly as a byproduct from zinc ores, and its 
production depends to some extent upon the rate of zinc output. 
In recent years, however, stocks of cadmium-bearing flue dusts and 
other similar products accumulated over a period of several years 
have made possible a relatively more rapid increase in cadmium pro- 
duction. By 1937 much of this material had been used, and for this 
reason it is not surprising to find that cadmium production in that 
year increased in exactly the same proportion as smelter production 
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of zinc—13 percent. Undoubtedly the recovery of byproduct cad- 
mium could be increased at prices prevailing during the past few 
years, but uncertainty as to the future of cadmium prices probably has 
retarded the capital investment required to effect such recovery. 

A list of producers of both metal and compounds in 1936 was pub- 
lished on page 742 of Minerals Yearbook 1937. To this may be added 
the American Steel & Wire Co., Donora, Pa., a new producer of 
refined cadmium in 1937. 

A small but increasing quantity of secondary cadmium 1s recovered 
from scrap resulting from the manufacture of automobile bearings. 
This is not included in the statement of production, as it would repre- 
sent duplication of metal previously reported. 


DOMESTIC CONSUMPTION 


The record consumption of cadmium in 1937 resulted not only from 
increased use of the metal in alloys and for plating but also from 
increased use of cadmium compounds. Production of the latter in 
1937 increased 32 percent over 1936. Cadmium compounds are used 
largely in the manufacture of pigments, such as cadmium lithopone, 
cadmium yellows, and (with selenium) cadmium reds. 

One of the principal uses of cadmium is in bearing metals for high- 
speed internal-combustion engines. "The quantity used for this pur- 
pose in 1937 has been estimated by an authority in the trade at ap- 
proximately 1,000,000 pounds. The Daily Metal Trade states that 
each Ford car contains 0.7 pound of the metal and that the total 
consumption in the 1937 model year was nearly 890,000 pounds. 
Corrosion of cadmium alloys by lubricants has been overcome to some 
extent by improving the lubricants and by the use of larger water 
jackets. Indium has been found to provide an effective coating to 
resist corrosion. The only cadmium-bearing alloys that have been 
used commercially in the United States are the Cd-Ni, Cd-Ag-Cu, 
and Cd-Ag groups. According to Smart the Cd-Ag-Cu alloys under 
severe engine tests have shown approximately three times the life of 
babbitt bearings. Various other series have been investigated. 
Hanson and Pell-Walpole have issued an interim report of their 
investigations of the tin rich Sb-Cd-Sn alloys. Homer and Plumer 
have found that the addition of up to 3 percent of cadmium to typical 
tin-base bearing metals causes an improvement in strength and hard- 
ness, but above this amount these advantages are offset by loss of 
ductility.’ The Electrolytic Zinc Co. of Australia, Ltd., has patented 
a series of Cd-Cu-Ag-Mg alloys. 

Expansion in cadmium plating, formerly by far the principal use of 
cadmium, has been retarded by the high prices of the past 2 years, and 
bright zinc coatings have been substituted in some instances. Cad- 
mium has been found an excellent coating for certain types of cast- 
iron pistons. 

In Europe, the Junger nickel-cadmium storage battery is being 
used for miners! lamps.? 

5 Smart, C. F., Cadmium-Silver-Copper Bearing Alloys for Engine Bearings. 'Trans. Am. Soc. Metals, 
vol. 25, 1937, pp. 571-602. 
* Hanson, D., and Pell-Walpole, W. T., A Study of the Mechanical Properties of Tin-Rich Antimony- 


i LU ES Alloys: International Tin Research and Development Council, Tech. Pub. Ser. A., no. 62, 
1937, pp. 487-503. 
? Homer. C. E., and Plumer, H., Mechanical Properties of Some White Bearing Metals and Other Tin- 
Base Alloys at Various Temperatures: International Tin Research and Development Council, Tech. Pub. 
Ser. A, no. 57, 1937, 20 pp. 

8 Mining Journal, London, Jan. 22, 1938, p. 69. 
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Schaefer ° has described the cadmium-zinc solders that have been 
developed in Germany as a substitute for tin solder. 


FOREIGN TRADE 


Official statistics record separately only the imports of metallic 
cadmium. There is a limited import and export trade in cadmium 
compounds, and some metal is known to have been exported in former 
years, but the quantities involved are believed to be relatively unim- 
portant. Imports of metallic cadmium increased 44 percent in 1937. 
Of the 828,535 pounds received, Canada supplied 270,620; Belgium, 
250,878; United Kingdom, 139, 405; Norway, 76,940; Germany, 34,562; 
Poland, 27,551; Australia, 22 400; France, 3 968; and Netherlands, 
2,205. The average value of the cadmium imported in 1937, as 
reported by the Customs Bureau, was $1.30 per pound compared 
with $0.71 in 1936. The United States also imports crude materials 
containing cadmium for refining. Shipments of this type of material 
from Mexico to the United States during the first 11 months of 1937 
contained 650 tons of cadmium. 

PRICES 


According to the Engineering and Mining Journal the average price 
of cadmium in 1937 was $1.223 per pound compared with 97.8 cents 
in 1936, 70.5 cents m 1935, and 55 cents from 1931 to 1934. In 1929 
the price ranged from 80 to 95 cents per pound. Incomplete data 
obtained from producers by the Bureau of Mines indicate that the 
average value realized on sales of metallic cadmium in 1937 was 
$1.14 per pound compared with 80 cents in 1936 and 50 cents in 1935. 

On January 1, 1937, patented shapes for platers were quoted at 
$1.05 per pound, New York, and quantity-business, commercial 
sticks, and prompt and forward shipment quotations ranged from 
75 cents to $1.00. On March 8 all prices were raised 15 cents per 
pound and were maintained notwithstanding the general collapse in 
the metal market during April. Meanwhile the heavy demand for 
metal and the limited supply created a shortage of prompt metal, 
and on June 10 quotations were again raised to $1.60 for patented 
shapes and $1.25 for quantity business, commercial sticks. Some 
sales of spot metal were reported in excess of $2.00 per pound. In 
the closing quarter of the year, as demand fell, quotations were 
maintained, although it was reported at times that they were largely 
nominal. By the latter part of December quantity business was 
quoted at $1.00 and patented shapes at $1.35. 

London prices, according to Quin's Metal Handbook, were 4s. 

4%d. ($1.07) per pound in January 1937, rose to 7s. 4d. ($1. 81) on 
ner Rte 1, and declined to be 2%d. ($1 30) at the close of the year. 


WORLD PRODUCTION 


Based on returns from countries that normally produce about 80 
percent of the total output, world production of cadmium in 1937 is 
estimated at 4,400 metric tons, an increase of 11 percent over 1936. 
The United States contributed 50 percent of the estimated total, 
but some of the American production was derived from imported 
crude materials. Declines were noted in the production of Australia, 


Canada, and Poland. 


* Schaefer, A., Metallwirtschaft, vol. 16, 1937, pp. 61-63. 
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World production of cadmium, 1933-87, by countries, in kilograms 
[Compiled by R. B. Miller] 


Country 1933 1934 1935 1936 1937 
Australia (Tasmania)... .................- 162, 074 172, 588 222, 108 251, 826 127, 092 
OI 4 aat EE , 998 160, 076 150, 999 203, 907 1 471, 100 
CBRnadH.. l.l eee at 111, 602 133, 263, 323 ,4 ; 
(NC EEN 40, 000 , 1 121, 000 85, 000 a 
Germany... oo nico. ee ie 3 40, 000 3 40, 000 165, 000 303, 000 (3 
AAA ee ue AA 6, 934 8, 16, 14, 870 (2) 
JADEN AE AAA 3, 047 3 1,800 3, 23, 3 
Mexico........... .. c ccs cl c LL cs sls 4) 4) (4) 4 
NO WAY uo, o Q oe ee. 139, 734 137, 324 118, 335 108, 197 154, 192 
AL APA A NE 53, 083 143, 557 120, 700 140, 900 124, 461 
South-West Afen ln 63, 500 145, 150 98, 900 1 132, 806 
ESA: AAA AO EE 2, 585 12, 115, 000 ) 
United Kingdom 1........................- 15, 922 0, 073 5,091 27, 035 (2) 
United States: 
Cadmium compounds /................ 182, 071 257, 049 230, 152 284, 310 375,573 
Metallic edmium. --------------- 1,032,794 | 1,259,794 | 1,577,174 | 1,648, 117 1, 812, 427 
1,910,000 | 2,450,000 | 3,150,000 | 3,660,000 | 3 4, 400, 000 
1 Exports. 
2 Data not available. Estimate included in total. 
3 Estimated production. 


4 The Mexican Government reports the total cadmium content of material produced in Mexico as follows: 
1929, 640,968 kilos; 1933, 502,160 kilos; 1934, 384,714 kilos; 1935, 597,527 kilos; 1036, 535,017 kilos; and 1937, 
619,792 kilos. This material is exported for treatment elsewhere; therefore, to avoid duplication of figures, 
the data are not included in this table. 

$ Estimated cadmium content. 


REVIEW BY COUNTRIES 


Australia.—Cadmium production was lower in 1937 than in 1936, 
owing to the fact that the electrolytic zinc plant at Risdon, Tasmania, 
treated & larger proportion of concentrates from the Mount Read and 
Roseberry mines, which contain less cadmium than concentrates from 
Broken Hill. 

Belgvum.—The output of cadmium for 1937 surpassed that of any 
other year, so that Belgium now ranks second among the world pro- 
ducers. The Vieille Montagne electrolytic plant at Baelen is the 
principal source. 

Canada.—Consolidated Mining & Smelting Co., Ltd., decreased its 
cadmium production from 263 short tons in 1936 to 218 in 1937. 
Hudson Bay Mining & Smelting Co., Ltd., increased its output from 
130 to 154 tons and announced that stocks of precipitates accumulated 
before the cadmium plant was opened in 1936 would be used early in 
1938 and thereafter cadmium production would depend upon current 
zinc output. 

Germany.—Completion of the new vertical-retort zinc smelter at 
Oker suggests & substantial increase in German cadmium production 
in 1937, as a higher extraction is obtained by this process. There is 
& scarcity of cadmium in Germany, and the Government has insti- 
tuted various measures restricting its use. 

lialy.—At Porto Marghera, Montecatini has built a new cadmium 
plant with an annual capacity of 100 tons, and Appula S. A. of Milan 
has another under construction at Linate. 

Japan.—A cartel known as Kadomi Kai, which is to control the 
trade in cadmium and to stabilize prices, has been formed by the 
Mitsui Mining Co., Mitsubishi Mining Co., and Nippon Soda Co. 

South-West Africa.—Resumption of production at the Tsumeb 
copper mine resulted in increased exports of cadmium-hearing flue 
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dusts from 320 metric tons in 1936 to 436 tons in 1937. The dust is 
shipped to Hamburg, Germany. 

United Kingdom.—The plant of the National Smelting Co., Ltd., 
at Avonmouth obtains cadmium largely as a byproduct from zinc 
production. The company has developed a method of roasting zinc 
concentrates by which the recovery of cadmium and other associated 
metals is increased. 
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Although the United States is by far the world's largest consumer 
of platinum metals, only a negligible part of its present requirements 
of refined new metals is derived from domestic sources. In 1937 
only 16,744 ounces of platinum and allied metals were so recovered— 
6,042 ounces from platinum placers in Alaska and gold placers in 
California and Oregon, 10,578 ounces from gold and copper ores as a 
byproduet of refining, and 124 ounces from platinum-bearing ore. 
In fact, the proportion of platinum metals in the placers in California 
and Oregon and in some in Alaska is so small that they could not be 
worked profitably if it were not for the gold content. However, a 
much larger part of the domestic requirements of platinum metals 
will be supplied by Alaska in the future as a result of the great expan- 
sion in mining of placer deposits in the Goodnews Bay district. Suc- 
cess with the use of dragline scraper equipment during the past few 
ne led to the installation of a dredge with 8-foot buckets in 1937. 

his dredge was operated only a short time late in 1937; consequently 
the anticipated production is not reflected in the output for 1937. 
As a much larger quantity of pay dirt will be handled by the dredge, 
future production of platinum metals from Alaska is expected to be 
&bout 20,000 ounces annually. 

Despite its small output, the United States occupies a prominent 
position in the international platinum trade. In 1937, for example, 
45,258 ounces of new platinum metals and 72,206 ounces of secondary 
platinum metals were recovered by domestic refiners, 206,923 ounces 
of unmanufactured platinum metals were imported for consumption, 
&nd 62,441 ounces of platinum and allied metals (mostly unmanu- 
factured) were exported. The bulk of the new platinum metals 
recovered by refiners in the United States is derived from crude plati- 
num from foreign sources, notably Colombia. Most of the imported 
refined new platinum metals now consumed in the United States come 
from the United Kingdom; the metals are recovered there chiefly as a 
byproduct in refining nickel-copper matte from the Sudbury district 
of Ontario and, to a smaller extent, from concentrates from the 
Rustenburg district of the Union of South Africa. 

661 
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Salient statistics of platinum and allied metals in the United States, 1936-37, in troy 


ounces 
1936 1937 1936 1937 
Production: Stocks in hands of refiners, 
Crude platinum from Dec. 31: 
placers................. 9, 785 1 9, 997 Platinum... 22:22 56, 886 60, 236 
— VU Q—VÓ — Palladium................ 29, 853 21, 942 
New metals: Other. os. A 17, 178 17, 321 
Platinum............. 1 39, 728 1 36, 174 ——— — 
Palladium...........- 4, 682 5, 045 103, 917 99, 409 
Other... zo s 2, 536 3, 139 A 
————|—————— || Imports for consumption: 
46, 946 45, 258 Platinum................. 157, 346 148, 809 
q. _ _ _ __ ao» Palladium...............- 38, 842 45, 427 
Secondary metals: Ee AMA 14, 252 12, 701 
Platinum............. 55, 950 55, 926 ——————ÓI————— 
Palladium............ 6, 786 12, 680 210, 440 206, 937 
Other................ 3, 421 3, 600 — YxVA 
— R —F || Exports: 
66, 166 72, 206 Unmanufactured........- 55, 454 59, 567 
Manufactures (except 


Jewelry)................ | 2, 500 2, 874 


1 Subject to revision. 

3 In 1936 includes 7,355 ounces of new platinum from domestic sources, comprising 2,880 ounces derived 
from erude placer platinum, 32 ounces recovered from ore, and 4,443 ounces obtained from domestic gold 
and copper ores as a byproduct of refining; in 1937 includes 9,255 ounces of new platinum from domestic 
sources, comprising 4,466 ounces derived from crude placer platinum, 28 ounces recovered from ore, and 
4,701 ounces obtained from domestic gold and copper ores as a byproduct of refining. 


CRUDE PLATINUM 


Production.—Mine returns for 1937 indicate a production of 9,500 
troy ounces of crude platinum in Alaska, 452 ounces in California, 
3 ounces in Nevada, and 42 ounces in Oregon—a total of 9,997 ounces 
(9,785 ounces in 1936). Most of the production in Alaska came 
from placers in the Goodnews Bay district south of the mouth of 
the Kuskokwim River. Smaller quantities were recovered in placer- 
gold mining in the Koyuk district, Seward Peninsula. Some platinum 
metals, especially palladium, were also obtained by reworking the 
tailings from earlier lode mining in the Ketchikan district, Kasaan 
Peninsula. In California most of the platinum produced was a 
byproduct of dredges working the gold placers in Merced, Sacramento, 
Stanislaus, and Yuba Counties. The principal production in Oregon 
came from the ocean beach near Cape Blanco in Curry County. 

Many gold and copper ores in the United States contain small 
quantities of platinum metals. These ores have furnished the greater 
part of the new platinum recovered annually from domestic sources, 
except in 1934 and 1935, when considerably more was recovered 
from placers than from gold and copper ores. 

Purchases.—Platinum refiners in the United States reported pur- 
chases of domestic crude platinum from the following sources in 1937: 
Alaska, 6,776 ounces; California, 710 ounces; and Oregon, 51 ounces— 
a total of 7,537 ounces (4,201 ounces in 1936). Refiners in the United 
States also reported purchases of 34,703 ounces (42,042 ounces in 1936) 
of foreign crude platinum in 1937—22 ounces from Canada, 30,635 
ounces from Colombia, 1,571 ounces from Ethiopia, and 2,475 ounces 
from the Union of South Africa. 

Prices.—Buyers reported purchases at $17.30 to $44.87 an ounce 
for domestic and $20.66 to $49.19 an ounce for foreign crude platinum 
in 1937. 
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New metals recovered.—Reports from refiners of crude platinum, 
gold bullion, and copper indicate that 45,258 ounces of platinum 
metals were recovered in the United States from these sources in 
1937, a decrease of 3.6 percent from 1936. It is estimated that 
16,744 ounces of the total output in 1937 were derived from domestic 
Sources. 


New platinum metals recovered by refiners in the United States in 1937, by sources, 
an troy ounces 


Plati- | Falla- | iridium | Osmirid- | Others | Total 


Ee | aes || eee ff EE K ys 


Domestic: 
Crude platinum. ..................... 4, 466 20 1, 099 206 251 6, 042 
A HE NEIN v^. m RES secun Momo HS 96 124 
Gold and copper refining.............. 4, 761 5, 770 - 1 me areas! TRE 10, 578 
9, 255 5, 796 1, 140 206 347 16, 744 
Foreign: Crude platinum................. 26, 919 149 858 434 154 28, 514 
Total recovery: 1937......-..------- 36, 174 5, 945 1, 998 640 501 45, 258 
1038. Seo et sasn 39, 728 4, 682 1, 678 641 317 46, 946 


New platinum metals recovered by refiners in the United States, 1933-37, in troy 


ounces 
Year Platinum | Palladium | Iridium | HUT: | Others | Total 
e suspa 48, 581 942 1, 434 492 90 51, 539 
Iu o cu s 43, 392 1, 471 1, 588 585 238 47, 274 
T EUM RNC ORDEN SN 37, 284 1, 432 2, 438 449 457 060 
EE 39, 728 4, 682 1, 678 541 317 46, 946 
c cs 36, 174 5, 945 1, 998 640 501 45, 258 


Secondary metals recovered.—In 1937, 72,206 ounces of seconda 
platinum metals were recovered from the treatment of scrap metal, 
sweeps, and other waste products of manufacture that contain plati- 
num, an increase of 9 percent over 1936 and the largest quantity re- 
covered since statistics have been collected. 


Secondary platinum melals recovered. in the United States, 1933-37, in troy ounces 


Year Platinum | Palladium | Iridium Others Total 
ee 35, 073 4, 814 692 783 41, 362 
A A IA 35, 494 5, 1, 328 1, 328 48, 756 
1035s PET" EP 47, 107 7,852 2, 191 1, 975 59, 125 

TEE 55, 959 6, 786 , 1, 217 i 
AN A mE aac te 55, 026 12, 680 2, 320 1, 280 72, 206 


Prices.—Refiners reported the following prices for platinum in 1937: 
High $76, low $28, and average for the year $46.84 an ounce com- 
pared with $70, $26.81, and $41.76 an ounce, respectively, for 1936. 
They gave the following prices for palladium: High $28.50, low $18, 
and average for the year $23.21 an ounce compared with $26, $18, and 
$23.03 an ounce, respectively, for 1936. 

78560—38—— —43 
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Figure 1 shows the average monthly official prices of platinum 
metals from 1933 to 1937. 

Consumption.—The accompanying table shows sales of platinum 
metals to consumers by refiners in the United States in 1937. The 
figures include sales (by refiners in the United States) of platinum 
metals recovered from crude platinum, gold bullion, copper and nickel 
bullion and matte, electrolytic muds, and scrap materials and sweeps; 
in addition they include sales of considerable imported platinum metals 
that are handled by refiners in the United States. Sales by refiners 
totaled 172,130 ounces in 1937, compared with 164,847 ounces in 1936. 

The uses of the platinum-group metals are many and varied. The 
most widely used metal of the group is platinum itself, which con- 

stituted 95,951 ounces (55.8 percent) of the total platinum metals 
sold by domestic refiners in 1937. The largest use of platinum is in 
jewelry, where rarity and intrinsic value are desirable factors. About 
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FIGURE 1.—Average monthly prices per troy ounce of platinum and allied metals at New York, 1933-37. 


DOLLARS PER TROY O 


52 percent (49,848 ounces) of the total sales of platinum by domestic 
refiners in 1937 went to the jewelry trade compared with 45 percent 
(50,936 ounces) in 1936. Although platinum and its companion metals 
are generally associated in the public mind with jewelry, they have 
diversified industrial uses. For example, the chemical industry, the 
second-largest consumer of platinum, purchased 18,300 ounces from 
domestic refiners in 1937 (20,984 in 1936), the dental industry 11,115 
ounces (15,489 in 1936), and the electrical industry 9,465 ounces 
(8,750 in 1936). 

Palladium, which is about twice as rare as platinum but less costly, 
is adapted to many of the same uses as platinum. It constituted 
69,570 ounces (40.4 percent) of the total platinum metals sold by 
domestic refiners in 1937. The largest consumer of palladium in 1937 
was the dental industry, which purchased 40,214 ounces (58 percent 
of the total) from domestic refiners. The electrical and jewelry indus- 
tries are the next largest consumers of palladium, and small quantities 
are used in the manufacture of chemical ware. 
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Iridium, best known as a hardening addition to platinum, ranks 
third among the platinum-group metals in consumption. Of the total 
sales of platinum metals in 1937, 4,004 ounces (2.3 percent) were 
iridium. 

Sales of the other platinum metals—rhodium (useful as an alloying 
element with platinum and palladium) and the still rarer ruthenium 
and osmium (used as hardening additions in special-purpose alloys) — 
are small, amounting to only 1.5 percent of the total of the group in 
1937. 


Platinum metals sold by refiners in the United States in 1937, by consuming industries, 
an troy ounces 


Plati- Palla- Total Percent 


Industry anum dium Iridium | Others of total 
Chemieal .--------------------------- 18, 300 170 106 223 18, 799 11 
Electrical A 2 9, 465 20, 854 972 356 31, 647 18 
Déentdl..2.2252122-922 0 isa ia 11,115 40, 214 117 19 51, 465 30 
LO WO Y soc cs ites ia 49, 848 8, 277 2, 764 932 61, 821 36 
Miscellaneous and undistributed.......... , 223 55 45 1, 075 8, 308 5 


95, 951 69, 570 4, 004 2,605 | 172, 130 100 


Stocks.—On December 31, 1937, 99,499 ounces of platinum metals 
were in the hands of refiners compared with 103,917 ounces at the 
end of 1936. 


Stocks of platinum metals in the hands of refiners in the United States, Dec. 31, 
1933-37, in troy ounces 


Y ear Platinum | Palladium | Iridium Others Total 
A ace EE A u Sk LL ee 20, 581 7, 622 7, 615 77, 022 
A A A A A A E 41,370 26, 377 8, 269 7, 905 83, 921 
100 A A A A 50, 265 27, 807 9, 202 6, 273 93, 547 
lr 56, 886 , 853 8, 943 8, 235 103, 917 

193/7. A EE 60, 236 21, 942 9, 785 7,536 , 


FOREIGN TRADE! 


Imports.—lmports into the United States of platinum metals were 
206,937 ounces in 1937 compared with 210,440 ounces in 1936. "The 
principal sources of imported platinum metals in 1937 were the United 
Kingdom (157,554 ounces) and Colombia (24,095 ounces). Imports 
of palladium (chiefly from the United Kingdom) increased to 45,427 
ounces in 1937 from 38,842 in 1936. Imports of platinum metals from 
the U. S. S. R. rose to 17, 189 ounces in 1937 from 4,750 in 1936. 


Platinum metals imported for consumption in the United States, 1938-87 


Troy Troy 
Year ounces Value Year ences Value 
1939922; cu en ee 162, 081 $3, 039, 846 || 1936... ....-.-..--------- 210, 440 $5, 996, 034 
lr DEEG 174, 312 4, 157, 518 H AAA 206, 937 7, 418, 364 
A ae RT 104, 149 4, 228, 022 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Platinum metals imported for consumption in the United States, 1936-37, by metals 


1936 1937 
Metal T 5 
roy roy 
Ounces Value ounces Value 
Platinum: 
Ores of platinum metals (platinum content)...........- 2, 204 $71, 781 1, 186 $43, 481 
Grain, nuggets, sponge, or SCEOD.. 103,121 | 2,931, 596 85, 557 2, 757, 089 


Ingots, bars, sheets, or plates dps less than }4-inch thick... 52, 013 | 1,880,702 62, 052 3, 141, 910 
157,338 | 4,884,079 | 148,795 5, 942, 480 
8 730 14 676 


Manufactures of, not jewelry.......................... 
TRIGIUI II A nodi note atr Ede S d 2, 668 213, 340 5, 568 531, 537 
Osmiridium si al tia 300 108, 803 3, 306 
OSMIUM ac de a a eee t dl ee 1, 747 53, 308 14, 317 
Palladium u Sus sc e , 842 590, 189 45, 427 742, 081 
A e EE 4, 945 129, 796 2, 925 86, 
A A EE SS e LL LE 592 15, 789 536 16, 207 


210, 440 | 5,996,034 | 206, 937 7, 418, 364 


Platinum metals (unmanufactured) imported for consumption in the United States 
an 1937, by countries, in troy ounces 


Platinum 
Ingots O Rhodium 
Ores of bars, smium | Palla- | and 
Country platinum et sheets, or| Midium ee nse dium | ruthe- | Total 
metals sponge, plates not nium 
(platinum or dora ’ | less than 
content) p 44-inch 
thick 

Argentina...............].........- 302 A A A AS s E. 302 
hue AAA A 452 51 D M AA 1 7 513 
Bing. NI A M AS AZ IAS A A 6 
Colombia................ 392 28, 108 d MESRINE tq, AA A aut 24, 095 

Ethiopia. ............... 529 WE AA AA A A A A 
lo AN A AA BO AA A AA 160 210 
(un OA PA A SA EE 24 1: ck 24 
DADA. cuu ENS EE 7E: Y AAA AA Se a ea EAN AAA 744 
Netherlands eh 288 cet ee EE RS 201 152212 72 489 
Norway.................|-..-.-.-..- 2, 786 256 1,639 1... ses 133 AAA 4, 814 
Panama................. Ido —* ` eee cles a A AA EE 220 
Salvador....... .. APN EES Be AAA AE. O AA 5 
vn of South Africa. ..|.........- IO AA noscere 225 AS KEEN: 235 
AAA, RS EEN 14, 996 2199 E A PA AA 17, 189 
United Kingdom eet ee 140 57, 177 46, 694 1, 734 3,447 | 45, 068 3,294 | 157, 554 


A ees | Ceram M  _ _________ J Ki —— 


1, 186 85, 557 62, 052 5, 568 3, 672 | 45, 427 3, 461 | 200, 923 


Exports.—Exports of unmanufactured platinum metals totaled 
59,567 ounces in 1937, of which Japan took 25,407, France 10,236, 
Germany 9,191, and the United Kingdom 7,165 ounces. 


Platinum and allied metals exported from the United States, 1933-87 1 


Manufactures of, 


Unmanufactured except jewelry 
Year 

Troy Troy 

BURCes Value ounces Value 
AAA icles A EE 23, 686 $608, 552 1, 323 $56, 812 
o COMME 1, 897 83, 337 759 35, 456 
TE E tr NS a AE us ee A 3, 271 105, 895 1, 954 84, 601 
1930... CSS RH HERE mM OR E 55,454 | 2, 069, 205 2, 500 123, 801 
j| 2 c S Susupi u ayu EEN 59, 567 2, 908, 552 2, 874 100, 944 


t Excludes exports by parcel post from July 1933 to Dec. 31, 1935. 
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Platinum and allied metals exported from the United States in 1937, by countries 
[Includes exports by parcel post] 


Unmanufactured (in- 


gots, sheets, wire, Manufactures of, 


alloys, and scrap) except Jewelry 
Country 
Troy Troy 

I Value ƏUDCOS Value 
A AMA E EEA E osse ed A LE 6, 329 $339, 599 2 $234 
A ee an DT a E 346 21.912 AAA EA 
A up Suma SA 118 9, 164 264 12, 919 
Canada A A A i e es 89 4, 104 41 3, 332 
mc O A EE 6 286 61 3, 597 
EE d 174 50 2, 334 
Colombia RO A IR PME DH CERES 45 2, 239 11 675 
A prm EC CES 163 7, 509 23 1, 001 
Ecuador HE O II A A rS E 665 38 
ehn nce inl AA AS 10, 236 503, 120 98 2, 508 
GOCIMAN AE 9,191 363, 381 |.___ A 
Hong KOnhg.- sus utu Sasu y aS an A 40 1, 679 
Japan RARA NN 25,407 | 1,244, 428 367 9, 172 
Palestino- AAA A 106 542 20, 826 
Philippine IslahdS. rm a bendi e 38 2, 145 
South Africa, other Drtisbh lc cc cl lll... 4 412 30 2, 139 
TUKOV accum A ter fe a Na Pu 372 23. 1605. MA, nuls 
United ee ee EE 7, 165 383, 401 609 36, 180 
Other countries.. EE 92 6, 152 33 2, 165 
59,567 | 2,908,552 2, 874 100, 044 


PRODUCTION IN FOREIGN COUNTRIES 


Belgian Congo.—The production of platinum and palladium in the 
Belgian Congo was 3,183 and 12,571 ounces, respectively, in 1936 
compared with 965 and 5,144 ounces in 1935. 

Canada.—Recoveries of platinum metals from the nickel-copper 
ores of the Sudbury district of Ontario were 139,341 ounces of platinum 
and 119,867 ounces of other platinum-group metals in 1937 compared 
with 131 ,551 ounces of platinum and 103,671 ounces of other platinum- 
group metals in 1936.? Sales of platinum metals by the International 
Nickel Co. of Canada, Ltd., were 188,756 ounces in 1937 compared 
with 220,980 ounces in 1936. 

Placers i in British Columbia yielded only 20 ounces of stream plati- 
num in 1937, the same quantity as in 1936. 

Colombia. —Colombia exported 29,315 ounces of crude platinum in 
1937 (38,333 in 1936), of which 17 280 ounces (20,765 in 1936) were the 
output of dredges and 12,035 ounces (17,568 in 1936) the product of 
hand-working by native operators. 

The South American Gold & Platinum Co. produced 18,345 ounces 
of crude platinum and 42,956 ounces of crude gold in 1937 compared 
with 26,446 ounces of crude platinum and 48,036 ounces of crude 
gold in 1936. 

Germany.—Although the output of platinum metals in Germany 
is confined to small quantities of platinum and palladium recovered 
as byproducts in the treatment of copper ores, the country is im- 
portant in the international platinum trade. Imports of platinum 
metals and alloys into Germany were 121,076 ounces in 1937. The 
chief sources of supply in 1937 were Great Britain (64,044 ounces), 


2 Dominion Bureau of Statistics, Preliminary Report on the Mineral Production of Canada During the 
Calendar Year 1937: Ottawa, 1938. 
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Switzerland (13,857 ounces), Norway (11,227 ounces), and the United 
States (8,160 ounces). Exports of platinum metals and alloys from 
Germany were 23,512 ounces in 1937 compared with 32,553 ounces in 
1936. 


Platinum metals and alloys imported into and exported from Germany, 1933-37, in 


ounces 
Year Imports Exports Year Imports Exports 
1038. 2 ele dd osa do pies Hs t 82- 177 WEEN 1 525, 883 82, 553 
e A T S uuu Sim 72,304 E EEN 121, 076 23, 512 
ENER 84 981 102, 288 


1 Includes platinum sweeps, electrolytic muds, used-up platinum contact material, and scrap. 


Sierra Leone.—The production of crude platinum in Sierra Leone 
was 308 ounces in 1937 compared with 484 ounces in 1936. 

Tasmania.—The production of osmiridium in Tasmania was 586 
ounces in 1937 compared with 281 ounces in 1936. The Adams 
River field continued to be the chief producing area, although the 
northwestern fields yielded small quantities. 

Union of South Africa.—According to the Department of Mines 
and Industries, sales of platinum metals in South Africa in 1937 were 
30,125 ounces valued at £237 ,663 (£7.89 an ounce) compared with 
29.045 ounces valued at £176,292 (£6.07 an ounce) in 1936. The 
average composition of the product shipped in 1936 was platinum 
77.08 percent, palladium 16.70 percent, iridium 0.06 percent, osmium 
and osmiridium 0.14 percent, ruthenium 0.51 percent, and gold 5.51 
percent. 

The milling capacity of the Rustenburg plant of Potgietersrust 
Platinum, Ltd., was increased to 20,000 tons a month to provide 
crushing and sorting equipment for handling sulphidic ore, and a 
smelting plant was installed to treat the concentrates produced from 
the sulphides.? 

Sales of osmiridium in 1937 amounted to 5,285 ounces valued at 
£33,912 (£6.42 an ounce) compared with 5,371 ounces valued at 
£28,445 (£5.30 an ounce) in 1936. The average composition of the 
product shipped in 1936 was osmium 31.10 percent, iridium 26.66 
percent, ruthenium 13.58 percent, platinum 11.94 percent, gold 2.04 
percent, rhodium 0.47 percent, and undetermined 14.21 percent. ` 

U. S. S. R.—No authentic statistics are available on the production 
of platinum in the U. S. S. R. in recent years. However, it is generally 
estimated that an annual output of 100,000 ounces of crude platinum 
has been maintained. 


3 South African Mining and Engineering Journal, vol. 68, pt. 2, Dec. 11, 1937, p. 502. 
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WORLD PRODUCTION 


World production of platinum and allied metals, 1933-37, in troy ounces 
[Compiled by M. T. Latus] 


Country and product 1933 1934 1935 1936 1937 
Australia: 
New South Wales: Placer platinum............- 113 180 98 47 46 
Tasmania: Placer osmiridium..................- 548 488 235 281 586 
Belgian Congo: From refineries: 
aducir ii al 547 3, 569 5, 144 12, 571 6 
A IA A PA 1, 254 965 ; (1 
Canada: 
Placer platinum................................- 40 53 39 20 20 
From refineries: 2 
o d cscs ieee PA 24, 746 116, 177 105, 335 131, 551 139, 341 
Other platinum metals. ..................... 31, 009 83, 932 84,772 | 103,671 119, 867 
Colombia: Placer platinum (exports)................ 44, 543 54, 216 38, 020 38, 333 29, 315 
Ethiopia: Placer platinum. ......................... 3, 215 5, 644 6, 320 8, 038 (1) 
Japan: Placer platinum. ............................ 207 118 51 34 (1) 
New Zealand: Placer platinum.....................- 4 AA 14 29 (1) 
Panama: Placer platinum... au. oc cocos E DEN 16 19 207 
Papua:? 

Placer platinum. J. .... u... . . . as ee ee eed 96 46 21 (!) 
Placer osmiridium..............................- 29 4 9 17 (1) 
Sierra Leone: Placer platinum... .................-. 431 474 750 484 308 

Union of South Africa: 
Platinum (content of platinum metals) *.........|.......... 26, 369 19, 954 19, 751 17,776 
Concentrates (content of platinum metals) *...... 2, 386 11, 372 11,317 13, 163 21, 849 
Osmirldium MIA e ..........-- 6, 712 5, 088 5, 047 5, 431 5, 790 
U. S. S. R.: Placer platinum 6....................... 100,000 | 100,000 | 100,000 | 100,000 100, 000 
United States: 
Placer oiatinum. ----------------------MMMMMMMM 1, 266 3, 720 9, 069 9, 785 ? 9, 997 
Ore (content of platinum metals)... liccomscolcunemacren A ximo nl 110 124 
From refineries: ? 
EIER 1, 050 1, 062 1, 361 4, 443 4,761 
Other platinum metals. ..................... 707 1, 273 1, 122 4, 541 5, 817 


1 Data not yet available. 

2 Recovered from nickel-copper mattes. 

3 Year ended June 30 of year stated. 

4 Produced from platinum ores. 

5 Produced from treatment of gold ores on the Rand. 

* Approximate production. 

? Subject to revision. 

8 New platinum recovered in gold and copper refining of domestic material. 
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In Minerals Yearbook, 1937, this chapter was expanded to include 
all metals that were not discussed in other chapters of that volume, 
and brief reviews of their commercial application were included. For 
many of the less common elements there is little to add; commercial 
development of such rare elements proceeds slowly, if at all. Of the 92 
elements in the periodic table, there are four—61 (illinium), 43 (masu- 
rium), 85 (alabamine), and 87 (virginium (?))—that no one has even 
seen. Discovery of the first three is widely accepted because certain 
effects can be ascribed only to the presence of minute quantities in the 
substances with which they were reported as having been associated. 
However, discovery of the fourth of these ultrarare elements has been 
disputed, and in 1937 its rediscovery was announced. In 1930 Allison 
and Murphy were satisfied that their magneto-optic method revealed 
the existence of element 87 in samples of lepidolite and pollucite, 
minerals containing substantial proportions of caesium, a sister ele- 
ment. Prof. Jacob Papish and Eugene Waiver of Cornell thought 
they discovered spectroscopic evidences of the same element later. In 
1937 & French scientist, Horia Hulubei, announced that he had found 
this elusive substance in a concentrate prepared from pollucite by 
means of the curved-crystal focusing X-ray spectrograph said to be 
capable of detecting 1 part of an element 1n 10,000,000,000 parts of 
material! Allison had named element 87 virginium in honor of his 
native State, but the new claimant suggests madavium instead. 
Mention may be made here, too, of the man-made elements that may 
find a place beyond uranium in Mendeleef's periodic table which 
arranges the elements in order of increasing atomic weights. These 
ultra-heavy, ““transuranic” elements are radioactive and are produced 
by bombarding heavy atoms with neutrons which stick to them and 
make them heavier. 

Many “new metals" are new only in commercial extraction and 
utilization, having been known to scientists generations ago. The 
term “rare metals," too, is often a misnomer insofar as it may imply 
scarcity in nature. Many persons would be surprised to learn that 
uranium, tungsten, and lithium are more abundant in the earth's 


! Technology Review, Element 87 Discovered Again: Vol. 40, no. 4, February 1938, pp. 164-105. 
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crust than zinc, hafnium and thorium than lead, and beryllium and 
rubidium than tin. Antimony, a relatively cheap metal, ranks low 
in occurrence, whereas calcium, unobtainable in metallic condition at 
any reasonable price until recently, is almost as common as iron 
because it is an essential component of limestone. 

The tenacity with which some metals cling to their chemical bonds 
and the fact that many widely distributed elements are found only 
in percentages of the rock mass too minute to permit ready concen- 
tration prove that relative abundance in nature does not always 
indicate metals obtainable in ample supply at reasonable cost. As 
it does afford interesting implications, however, the accompanying 
table has been compiled to indicate the relative rank of the metals 
as they occur in igneous rocks, the primary formations comprising 
the earth's crust. 


Average percentage of specified metals in igneous rocks 1 


Rank Metal Percent || Rank Metal Percent 


Over 0.01 percent: Under 0.001 percent: 
1 Bllicon....... ccc 22-2- 27.72 28 Molybdenum............... nx10-* 
2 Aluminum.................- 8. 13 20 Rubidium................... nX10-* 
3 TOR eee ee asses §.01 30 Arsenic.....................- nX10-8 
4 Calcium....................- 3. 63 31 dioi ERE PEN nx10-4 
5 Sodium.....................- 2. 85 32 Caesium....................-. nX107 
6 Potassium.............-..... 2. 60 33 Scandium..................- nX10-7 
7 Magnesium... 2. 09 34 Antimony..................- nX107 
8 di sonas . 63 35 Cadmium................... 1nX107 
9 Manganese.................- . 10 36 Mercury...................- nX107? 
10 BartluHii- 22.23 c 050 37 Bismuth....... . ... nXx1078 
11 Chromium.................. 037 38 DLV A nX10-8 
12 VA . . 026 39 Selenium.................... al? 
13 Nickel... A, 020 40 Platinum.................... nX10-9 
Under 0.01 but over 0.001 percent: 41 Tellurium................-.. nx10^ 
14 Strontium..................- 1. 9X 10-4 42 Gold T; u S esc nXx1079 
15 Vanadium..................- 1.7x10- 43 Iridium..................... nx 10-10 
16 Rare earths.................- 1. 5x10-* 44 Osmium....................- nX 10-10 
17 Cotpper -.. .. .. . ..... 1. 0X 104 45 'Thallium...................- nXx10-10 
18 Uranium.................... 8x 10-5 46 Indi: u. u cocco ims nXx10-11 
19 Tüngsten.......... cias 5x10- 47 Gallium..................... nx10-t 
20 Lithium....................- 4x 1075 48 Rhodium...................- nX10-11 
21 4X1075 
22 3X1075 
23 3x 10-5 
24 2X10-5 
25 2X 10-5 
26 1x10-5 
27 1Xx10-5 


1 After Clarke, F. W., and Washington, H. S., The Composition of the Earth's Crust: Geol. Survey 
Prof. Paper 127, 1924, pp. 21 and 34. 
2 Tantalum alone is said to be scarcer than gold. 


BERYLLIUM 


Beryllium probably is not a particularly rare element. It is often 
considered as being about 10 times as abundant in nature as tin, which 
commonly has sold for 50 cents or less per pound. Beryllium, even 
alloyed, sells for $23 per pound. 

This relatively high cost is due largely to the fact that the only ore 
seems to be beryl, a mineral that contains only about 4 percent beryl- 
lium and has been found in commercially acceptable form only in some 
pegmatites. These, in turn, do not constitute more than 1 percent of 
the earth's crust and seldom include more than 1 percent beryl. Inas- 
much as beryl is distributed erratically and sparsely, reserves are diffi- 
cult to estimate, and mining tends to be costly unless other minerals 
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can be produced at the same time and thus bear part of the expense. 
When pegmatites weather, many of their constituent minerals remain 
unattacked, and the heavier—like monazite and tin and tungsten 
minerals—may be concentrated in the residual mantle or transported 
to form placer deposits. Beryl, however, is as alterable as the feld- 
spars. Although the beryllium content may reappear as a constituent 
of other secondary minerals, such as bertrandite, herderite, or beryl- 
lonite, none of these minerals is heavy enough to be separated by the 
sorting action of streams or other natural concentrating agencies, and 
consequently the beryllium is too diluted to be recovered on & com- 
mercial basis. 

In the light of the above statement concerning the sparse occurrence 
of beryl, it may seem paradoxical to note that at present more ore is 
offered than consumers can use. Nevertheless, the industry will not 
be justified in developing new uses for beryllium or undertaking any 
greater expansion of the industry until regular and adequate supplies 
of ore are assured. Demand undoubtedly would expand Wer if 
the price were cut Io even $10 a pound, and at about $5 the steel in- 
dustry might absorb great quantities. Although the metallurgy of 
diu is much more complex than that of tin, processes are avail- 
able whereby the metal or its alloys could be produced at only a frac- 
tion of their cost at present small-scale operating rates. 

Domestic requirements of beryl in 1937 were supplied from the 
South Dakota Black Hills, Colorado, British India, and South America. 
Figures on domestic production are not available, but imports were 
reported as 173.3 short tons, valued at $7,671, of which 143.3 tons 
were from Argentina and 30 tons from British India. Probably the 
best-known Indian deposit is at Bellore, Madras; but beryl occurs 
also at Kdarma in Bihar, at Padyur near Kangayan in the Coimbatore 
district, and at one or two places in the Toda Hills of Rajputana. 
Another part of the British Empire, the Union of South Africa, is 
considered one of the largest reserve sources of beryl supply. Impor- 
tant emerald mines in the Murchison Range near Leydsdorp in North- 
ern Transvaal contain recoverable beryl of nongem quality in some 
quantity. Material carrying over 5 percent beryl is reported as 
having been mined in Little Namaqualand, Cape Province, in the 
neighborhood of Jackals Water near Stinkopf. "The reserves are said 
to amount to hundreds of thousands of tons of beryl.? Samples of the 
beryl averaged 10.35 percent BeO.  Pegmatites elsewhere in Africa 
carry beryl, and further supplies can be obtained in Canada, Australia, 
South America, and probably also in Europe. Consumers hope that 
substantially more than 10,000 tons of beryl & year could be produced 
from sources already investigated and that somewhere in the world 
may be found a large low-grade deposit that may be worked by mass 
production methods. Laboratory tests indicate that there will be no 
difficulty in concentrating beryl by froth flotation when and if suffi- 
ciently large and uniform deposits are located and demand expands. 

Domestic production of beryllium increased in 1937, but the industry 
is quite small, as is indicated by an estimated consumption of some- 
what less than 500 tons of beryl in the United States and probably less 
than 500 tons in all other countries. These figures, only a careful 
guess, include in each instance an allowance of around 100 tons for 


2 Sanderson, L., Beryllium and Its Alloys: Sands, Clays, and Minerals ,vol. 3 ,no. 2 September 1937 
pp. 95-98. 
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beryl used directly in the ceramic industry. Some quantities of 
beryllium oxide and other compounds likewise are used in glass and 
ceramic glazes, as well as in superrefractories and as high-duty abra- 
sives. After allowance for these further deductions, the production 
of dere beryllium in alloys in 1937 probably did not exceed 15,000 
pounds. 

Beryllium master alloys continue to be produced in the United 
States, principally by two companies—the Brush Beryllium Co., 3714 
Chester Avenue, Cleveland, Ohio, and the Beryllium Corporation of 
Pennsylvania, Reading, Pa. At least two other companies have pro- 
duced the metal or its alloys recently, and several others have been 
actively interested in starting production. One of these prospective 
enterprises is reported to be backed by an important New York 
banking firm. Next to the United States, Germany is the main source 
of beryllium products, although the little-publicized Italian industry 
seems to be relatively important, and experimental production has been 
begun or contemplated in a number of European countries. It is 
rumored, too, that Japan is using 1,500 kg of beryllium annually and 
expects soon to undertake production at a rate of 1,000 kg ? a year. 

Late in 1936 the price of beryllium-copper master alloy was reduced 
from $30 to $23 per pound of beryllium content, but inasmuch as the 
main outlet is in finished forms carrying only about 2.25 percent 
beryllium, there was no reduction in prices to ultimate consumers. 
Sales of beryllium-copper were reported as having gained 60 percent in 
1937 after having doubled in 1936, but these gains were due mainly to 
more selling pressure and growing recognition of the excellent proper- 
ties of the alloy. Notwithstanding the high prices at which it must be 
sold at present— principally because of the small volume of business 
and relatively large expenditures for research and general overhead— 
beryllium-copper 1s still an economical material for numerous special 
purposes, especially where high fatigue values, or wear and corrosion 
resistance, combined with good electrical conductivity, are needed. 
Interest has been renewed in beryllium-aluminum alloys, and a master 
alloy with aluminum (or other base metals) that costs $50 per pound of 
contained beryllium is now available. Alloys with nickel are obtain- 
able already from Germany, and in the near future may be supplied 
domestically. 

CAESIUM AND RUBIDIUM 


Uncommon in nature and found only in conjunction with other 
alkali metals as a minor constituent of lepidolite and a few other 
minerals, rubidium promises always to be rather costly ; accordingly, 
it is in less demand even than caesium, which at least is present in 
substantial percentages in one mineral, albeit a rare one—pollucite. 
However, in a recent paper before the American Chemical Society, 
Dr. J. J. Kennedy, of the Maywood Chemical Co., announces an im- 
portant strike of pollucite at the Tin Mountain mine near Custer, 
S. Dak., that already has furnished over 100,000 pounds of ore con- 
taining 1 to 30 percent caesium oxide. A little pollucite has been 
mined in Maine, but only when it was worth $10 to $15 per pound. 

Caesium is the most electropositive element. Its specific gravity 
is 1.9. When pure it is silvery white, melts at 28.5? C., and boils at 
670° C. It blackens quickly in the presence of more than a trace of 


3 Chimie et industrie, vol. 38, no. 6, December 1937, p. 1311. 
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alr, ignites spontaneously in air at ordinary temperatures, and explodes 
when brought in contact with water. In radio and other low-voltage 
tubes, its function is not only to scavenge the last traces of air in the 
tube but to supply positive 1ons at the surface of the filament. "The 
metallic caesium for this purpose is formed within the tube itself. 
So-called ‘‘getter-cups” are loaded with different caesium salts to- 
gether with reducing agents placed inside the tube and then heated 
to the requisite temperature by means of an induced electric current. 
During 1926 and 1927 there was & brisk demand for caesium to be 
used in radio tubes in connection with storage batteries, but introduc- 
tion of radios that operated on light-socket power rendered earlier 
types obsolete and reduced the quantity of caesium consumed in 
manufacturing these accessories. 

The actual amount of both caesium and rubidium consumed in in- 
dustry remains small; nevertheless, these metals are interesting chiefly 
because they seem essential to the photoelectric cell, the retina of the 
"electric eye," which is more sensitive to certain light rays and colors 
than is the human eye. "The photoelectric cell is used in talking pic- 
tures, and in various industrial processes, for counting, sorting, and 
inspecting units, colors, and materials. It gives alarms and signals, 
opens doors, tells how many people pass & certain point, and watches 
stars for astronomers. though the application of caesium and 
rubidium seems limited at present, iile, ss firms are conducting 
research looking toward development of new uses for these unique 
elements. 

CALCIUM 


Downward revision of calcium prices by Charles Hardy, Inc., ` 
leading distributors, from $1.50 to 75 cents a pound gave impetus 
to the steadily increasing sales of this interesting metal. Price dif- 
ferentials apply against quantities of less than 1 ton and on special 
forms other than lump, so that sticks in 10-pound trial lots cost as 
high as $1.65 a pound. However, business has grown so that con- 
sumers have ordered as much as 2 tons at a time. The metal is 
used mostly as a deoxidizer of aluminum, magnesium, nickel, and 
sundry nonferrous alloys, including nickel-chromium alloys. It is 
also used in small proportions, seldom more than 5 pounds per ton, 
in special steels; it not only is a deoxidizer but also inhibits carbide 
formation and affects the density and grain size favorably. Unlike 
aluminum, calcium is volatilized at the temperature of molten steel 
and leaves no metallic residue. Calcium hydride is employed to 
reduce refractory oxides, notably oxides of titanium, chromium, and 
zirconium. 

Imports of calcium were reported separately in 1937; they amounted 
to 23,767 pounds valued at $10,087, of which 22,775 pounds valued 
at approximately 40 cents a pound were from France and 992 pounds 
valued at 95 cents a pound from Germany. Calcium boride from 
Canada comprised all or nearly all the 5,106 pounds of miscellaneous 
alloys of barium, boron, etc., valued at $3,004 (58.8 cents a pound) 
in 1937. Some calcium silicide, a steel-making alloy from Norway, 
may have been included under an allied blanket category, totalling 
388,801 pounds valued at $22,510, although imports of calcium silicide 
were reported separately as being 1,876 short tons valued at $205,173 
chiefly from Norway but also from France. 
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COLUMBIUM AND TANTALUM 


Increasing quantities of ferrocolumbium have been used for making 
stainless steels more weldable, but in 1937 the Fansteel Metallurgical 
Corporation, North Chicago, Ill., received a substantial foreign order 
for apparatus made of the metal itself. By employing columbium 
instead of tungsten or tantalum it may be possible to increase many 
times the capacity of vacuum tubes. Other applications of colum- 
bium may be developed ; meanwhile, increasing quantities of 1ts sister 
metal, tantalum, are being used as outlined in Minerals Yearbook, 
1937, and described in greater detail in an article by Balke.* 

The demand for both columbite and tantalite continues generally 
active and has become world-wide. Tantalum ore was nominally 
worth $2 to $2.50 per pound on the basis of 60 percent Ta,O; content, 
and higher-grade concentrates cost more. Columbite was quoted 
abroad at 40s. a long-ton unit or approximately 45 cents a pound, while 
an American dealer reports 35 cents a pound of Ch, Black Hills 
columbo-tantalite for export is said to have brought around $1.25 per 
pound of total Ta,0;-Cb.O; contained. 

Nigeria has been the principal producer of columbite and Aus- 
tralia of tantalite. The United States has taken most of the output 
of both countries, while its own small production sought markets 
abroad because American consumers were not interested in purchas- 
ing mixtures containing relatively large proportions of both metals. 
Recently, however, the Fansteel Magie Corporation, a subsidiary of 
the metallurgical corporation at North Chicago, has been working a 
sizable Black Hills deposit near Tinton, S. Dak., under lease. In 
addition to tantalite, it contains lithium ores and possibly other com- 
mercial minerals, but it is necessary to mine and mill 100 tons of rock 
to get enough concentrates to yield 40 pounds of metal. Six producers 
in South Dakota, one in New Mexico, and one in Colorado produced 
and shipped 16,307 pounds of columbo-tantalite valued at $13,317 in 
1937. | 

Imports of columbium ore in 1937 aggregated 461 short tons valued 
at $306,086, all from Nigeria except for 540 pounds valued at $245 
from Brazil. Tantalum ore imports were 20,897 pounds valued at 
$40,742, all from Australia. In 1936, 498 short tons of columbite 
valued at $257,606 and 20,758 pounds of tantalum ore valued at 
$30,751 were imported, the average values in both instances being 
lower than in 1937. 

The Minor Metals chapter in Minerals Yearbook, 1937, mentioned 
the recovery of columbo-tantalite at Manono, Katanga, as a byproduct 
of the tin-mining operations of Geomines and its smelting in Brussels 
to an iron-tantalum-columbium alloy. It is now reported that a 
Kilo-Moto tin-mining affiliate, Syndicat Miniér Africain, with mines 
in northern Belgian Congo, is producing tantalum incidental to the 
refining of cassiterite by chemical methods, the byproduct carrying 
90 percent Ta,O; and 8 percent or more Ch, Other African 
sources are being investigated, and inquiries from Germany and Japan 
have speeded search for new deposits in Australia. Brazilian pegma- 
tites are attracting attention, partly as a result of increased mica- 
mining activity, and columbium and tantalum ores are mentioned 


We es C. W., Columbium and Tantalum: Ind. and Eng. Chem. (Ind. Ed.), vol. 27, no. 10, 1935, pp. 


MINOR METALS | 677 


among other rare metals recoverable as joint products. No figures 
are avallable as to how much has been produced or how much is in 
sight; however, a 2-ton shipment from the interior is reported 5 to 
have analyzed 47.2 percent Cb,O; and 30.7 percent Ta,O;, and other 
Brazilian material shows even higher ratios of columbium to tantalum. 

Two processes for treating mixed ores are outlined in British Patents 
taken out by Société Générale Métallurgie d' Hoboken: 

In the first process, concentrate containing 29.8 percent Ta,O, and 
35.4 percent Cb;O;, with silica, titania, alumina, etc., is reduced in a 
Heroult furnace with 31.3 percent of a 1:3 mixture of metallic calcium 
and aluminum, 15.0 percent of iron, and 3.0 percent of fluorspar to 
yield a ferro-alloy containing 57 percent tantalum plus columbium. 

By the second method, neither aluminum nor iron is added, the 
reduction being accomplished by adding 38.2 percent calcium, 3.0 
percent fluorspar, and 10.0 percent bauxite. The metal from this 
melt contains 23.1 percent tantalum and 35.8 percent columbium. A 
partial concentration of tantalum is found in the slag, which carries 
16.3 percent Ta,O; and 13.8 percent Cb:O; and can be treated for 
recovery of metals by the first process. 


GALLIUM, GERMANIUM, AND INDIUM 


Large quantities of gallium, germanium, and indium could be 
saved as byproducts of the zinc industry; for example, the Anaconda 
Copper Co. zinc plant at Great Falls, Mont., has produced ger- 
manium oxide on a semicommercial scale and high-purity indium 
metal for a variety of practical purposes. Studies of ashes and gas- 
works dusts from British coal indicate? that in Great Britain alone 
at least 2,000 tons of germanium and 1,000 tons of gallium, as well 
as smaller quantities of indium, silver, thallium, rare-earth metals, 
and more or less vanadium, are being dissipated in the atmosphere or 
discarded as useless dust annually from this source. Spectroscopic 
analyses of various ores and rock samples are reported to show these 
elements, and the Bureau of Mines receives increasing numbers of 
requests from prospectors and others who imagine that the presence 
of these minor constituents should make the material more valuable. 
Broadly the only significance of such reports is to pile up evidence 
that continued search for commercial uses for these elements is worth 
while. A book on gallium has been published in Germany,’ although 
it states therein that world production is only about 50 kg a year 
and the price is 10 RM. per gram. 

C. F. Smart, Pontiac Motors Division, General Motors Corpora- 
tion, stated, at the February 1938 meeting of the American Institute 
of Mining and Metallurgical Engineers, that & thin layer of indium 
electroplated on and diffused into cadmium-silver-copper automobile 
bearings prevented high-temperature corrosion from the acids in 
petroleum lubricants. Indium could be produced, he said, at $450 a 
pound or almost $30 an ounce, but the cost per bearing is only 3 or 
4 cents. 


5 Bureau of Foreign and Domestic Commerce, Foreign Metals and Minerals Circ. 13: Aug. 21, 1937, p. 5. 

6 Triggs, W. W., Recovery of Tantalum and Niobium: British Patent 4674834, Sept. 13, 1935; abs. Jour. 
Soc. Chem. Inc., London, vol. 56, December 1937, p. 1361. 

? Morgan, Sir Gilbert, and Davies, G. R., Germanium and Gallium in Coal Ash and Flue Dust: Chem. 
and Ind. (London), vol. 56, no. 32, Aug. 7, 1937, pp. 717-721. 

! Einecke, E., Das Gallium: Leopold Voss, Leipzig, 1937, 155 pp., 17 fig.; Chim. et. ind., vol. 38, no. 3, 
September 1937, p. 367 D. 
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RADIUM AND URANIUM 


The first radium produced by Mme. Curie came from pitchblende 
produced in Bohemia, and the mines at Joachimsthal have been 
operated almost steadily by the Czechoslovak Government for pro- 
ducing radium and uranium compounds, although never on a large 
scale and recently probably at a loss. Portugal was the next nation 
to supply radium ores, but never in great quantities. Third in 
chronological sequence, but first to develop a large-scale industry, was 
the United States, which after a few years was eclipsed when much 
richer deposits were discovered in the Belgian Congo. A little radium 
and fairly substantial amounts of uranium compounds continued to 
be produced from the carnotite ores of Utah, Colorado, and Arizona, 
especially after 1929, and minor quantities of radium were recovered 
in Cornwall and Australia, but beginning in 1923 and for more than 
a decade thereafter no country challenged Belgium’s domination of 
the world radium supply. 

Occasional discoveries of radium ores were reported, none having 
apparent magnitude until in 1930 Gilbert La Bine, prospecting the 
shore of Great Bear Lake near the Arctic Circle, recognized pitch- 
blende in a strong outcrop that later development by Eldorado Gold 
Mines, Ltd., opened up into a mine of great importance. Just how 
influential the output of this mine may become in controlling the 
world radium market cannot be determined; but, after 6 years of 
active mining, 107 men are at work, the property has already been 
opened to a depth of 590 feet, and the pitchblende and the rich silver 
ore with which it occurs are maintaining their high quality. 

Hitherto, underground development has been confined to the five ` 
levels of the middle or No. 2 vein, but in 1937 crosscuts from the 
500-foot level struck ore in both the other two parallel veins. An 
important ore shoot was cut in the No. 1 vein; 1t is thought to be 
the downward continuation of the surface showings in the discovery 
pit. Pitchblende has also been found in a 125-foot shaft on the 
northeasterly strike of the veins 4,000 feet away. These discoveries 
greatly increase known and probable ore reserves. 

The company started its first chemical operations in 1933 and 2 
years later changed its process to follow improved methods worked out 
in collaboration with the Canadian Mines Branch at Ottawa. At 
present, 23,000 tons are being treated in the mill annually, the resulting 
concentrates, including silver, having an annual gross value of over 
$1,250,000. Since 1933 the daily capacity of the concentrator has 
been doubled, and the capacity of all units is being reenlarged. The 
company chemical plant, at Port Hope, Ontario, is 4,000 miles from 
the mine by normal shipping routes; it completed production of its 
first ounce of radium in 1936, and has stepped up output to a rate of 
over 20 grams of radium a year and may increase this to 85 grams in 
1938. Canada will thus be enabled each year to contribute about 15 
percent of the total quantity of radium known to be in use throughout 
the world. 

. The following brief review of methods employed in treating the ore 
Is abstracted from a recent paper by the company director and chief 
chemical engineer:? 

Mechanical concentration &t the mine yields four products differing chemically 
as well as physically: (1) Hand-picked lump, (2) M-inch jig concentrates, (3) 

? Pochon, Marcel, Radium Recovery: Chem. and Met. Eng., vol. 44, no. 7, July 1937, pp. 362-365. 
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14-mesh Wilfley concentrates, and (4) finer Deister concentrates. Flotation con- 
centrates also are produced at the mine but are marketed separately for their 
copper and silver content. ‘These four products from which the radium is to be 
extracted are shipped by air, rail, and water to the Port Hope refinery. Treat- 
ment of this ore is complicated by the extraordinary amount of silver; the first 150 
tons of pitchblende treated at the plant averaged 1,550 ounces silver per ton. 
Arsenopyrite, chalcopyrite, galena, and cobalt and bismuth minerals also are 
present, with various gangue minerals such as quartz, hematite, barite, and calcium 
and manganese carbonates. 

The Curie method is still the only practical means of separating radium from 
barium, but preliminary treatment for obtaining the concentrated radium-barium 
sulphate must be varied to suit the type and mineral composition of the ore. 
The whole refining process is divided into four stages, each housed in a separate 
building. The first stage is treatment with strong sulphuric acid, but to avoid 
gassing and foaming, all of the ore must be crushed finer than one-fourth inch and 
then roasted to decompose sulphides and carbonates and eliminate some arsenic 
and antimony. The second series of operations includes (a) a chloridizing roast, 
(b) leaching with sodium hyposulphite and recovering silver from the leach liquor, 
(c) purifying the residue by leaching with caustic soda and then autoclaving with 
soda ash, and (d) dissolving in hydrochloric acid and reprecipitating the radium 
and barium as sulphates. About 95 percent of the silver and 90 percent of the 
radium are thus extracted, and in making the radium-barium concentrate all but 
about 1.5 percent of the weight of the original mechanical concentrates has been 
eliminated. In other words, 66 tons of raw mechanical concentrate have been 
reduced by chemical means to 1 ton of sulphates. 

For the third stage of the process, the radium-barium sulphate concentrate is 
transferred from the plant to the laboratory where, after further purification, the 
radium is extracted by repeated fractional erystallizations. The initial bromide 
solution contains a ratio of about 1 part radium to 400,000 parts barium, which, 
after 10 crystallizations, is raised to 1 part in 600; at last, after a total of 23 different 
evaporations and crystallizations, the ratio is 9 parts of radium to only 1 of barium. 
The final crystals are dried and transferred to glass tubes, in which they are sealed 
by a blow torch. Canadian radium bromide is considered exceptionally free from 
mesothorium and is sent to England for measurement of its radioactivity. 

The fourth stage involves recovering uranium from the liquor extracted by the 
first sulphuric acid solution of the raw ore. To this liquor is added an excess of 
sodium carbonate that precipitates iron, manganese, and copper but redissolves 
the uranium as sodium uranyl carbonate, which ean be decanted and subsequently 
converted into the orange or yellow sodium uranate of commerce. The difference 
in color is due to different amounts of caustic soda being used for the final precipi- 
tation, the orange requiring an excess of caustic. Black oxide is made by dis- 
solving sodium uranate liquor and precipitating with ammonia, the precipitate 
being burned in crucibles in an electric furnace. Uranium nitrate and uranium 
acetate are made by dissolving in nitric acid or acetic acid, respectively, and 
recrystallizing. 


The development, geology, and mining and concentrating practice 
were described in a paper contributed by the staff of the Eldorado 
Mine and published in Transactions of the Canadian Institute of 
Mining and Metallurgy (vol. 41, February 1938, pp. 61-76). 

For several years it has been known that radium could be bought 
for $25,000 a gram, or less, although published quotations have been 
much higher. In 1937 it was stated publicly and rather definitely 
that the price on large lots had dropped to $20,000 a gram, representing 
a decline of fully 50 percent following the entrance of Canada into the 
market. A good deal of the Canadian product has been sold to the 
British Government, which in 1938 was expected to purchase at least 
20 grams. 

In the United States activities of the United States Vanadium Co. 
at Uravan, Colo., were outstanding in 1937. Although roscoelite is 
the principal commercial mineral mined, the ore carries some uranium 
and occasional large lenses of carnotite. These masses are stored for 
future extraction of radium. An alleged discovery of radium in the 
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Sierra Nevadas by a California woman was accorded a good deal of 
publicity that subsided without being verified. Specimens of a new 
Wyoming radium-bearing mineral dubbed "Dakeite", also discovered 
by & woman prospector, are now available in small quantities for 
mineral collections and have much the appearance of ordinary dried 
yellow clay. Carnotite ores from various Colorado and Utah prop- 
erties have been treated on an increasing scale for several years by 
the Vitro Manufacturing Co. (Corliss Station, Pittsburgh, Pa.) and 
the S. W. Shattuck Chemical Co. (231 South La Salle St., Chicago, 
Ill.), the plant of the latter company being at Denver, Colo. Both 
companies have mining connections and also purchase ores and pro- 
duce substantial quantities of radium salts, uranium compounds, and 
other rare mineral products. 

Imports of radium salts into the United States were negligible before 
1923 and reached a maximum of 21.97 grams valued at $1,082,462 in 
1934. Imports of uranium oxides never exceeded 20,000 pounds a 
year until 1926 but lately have tended to increase. Figures for 
recent years follow: 


Radium salis, radioactive substitutes, and uranium compounds imported for con- 
sumption in the United States, 1920-37 ! 


Radium salts Uranium oxide and salts 
Radio- í 
Year Value active Value 
————— SUDS 
tutes 
TM Total Average fus Total n 
per gram pound 
1920-24 (average)..................... 3.52 | $185,138 | $52,600 | $1,060 5, 261 $5, 003 $1.17 
1925-29 (average) ....................- 9.83 | 510,017 51, 900 906 | 115,737 | 122,921 1. 06 
1030-34 (average)...............-...-- 14.60 | 758,714 52,000 | 1,135 | 175,785 | 221,619 1. 26 
KI WEE 11. 41 525, 807 46, 100 |........ 296, 389 292, 207 . 99 
TIO ro oe Cour e iu cer ML E 17. 04 700, 019 41, 100 352 | 341,040 | 374,110 1.10 
EE 15.29 | 377,659 24, 700 711 | 203,473 | 258, 417 1. 27 


1 Bureau of Foreign and Domestic Commerce. 


Little information is available about radium mining in the Belgian 
Congo or about the refining operations at Oolen, Belgium, and in 
recent years the Union Miniére du Haut Katanga has been even more 
secretive in this respect. Total sales of radium throughout the world 
have undoubtedly grown, but in the absence of definite figures for the 
largest producer 1t is not known whether the market has been able to 
absorb the steadily increasing supplies from Canada without curtail- 
ing purchases elsewhere. Competition is keen, and there is always 
the threat that X-rays may further invade the field of use of radium. 
According to some authorities, X-ray machines operating at 1,000,000 
volts produce rays that are as penetrating and quite as effective as 
those from radium.  Million-volt machines never were compact or 
safe enough for general hospital use, but now this problem promises 
to be solved.? Physicists report that neutron rays are even more 
penetrating than the gamma rays emitted by radium, and various 
means have been devised for utilizing X-rays for cancer therapy. So 
far, however, growing alarm over the rapidly mounting rate of occur- 


1? Electromet. Rev., vol. 3, no. 10, October 1937. 
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rence of this disease seems to have more than offset any tendency 
toward substitution. And for internal radiation, in particular, 
radium therapy seems still to have unique advantages. In July 1937, 
Congress passed bills giving the newly established National Cancer 
Research Institute $200,000 to invest in radium during the current 
fiscal year, with the prospect of further purchases later. According to 
& recent estimate the principal concentrations of radium in the 
United States are as follows: Bellevue Hospital, New York City, has 
9% grams; Memorial Hospital, New York, 8.9 grams; State Institute 
for the Study of Malignant Diseases, Buffalo, N. Y., 8% grams; 
Michael Reese Hospital, Chicago, 6% grams; Howard A. Kelly 
Hospital, Baltimore, 5 grams. š | 
Aside from its therapeutic uses, radium is being employed more 
extensively by physical metallurgists for inspecting flaws in metal 
castings, for which purpose it is more easily handled than X-rays. 
Additional quantities are used in luminous paints and for radioactive 
soaps, pads, tablets, and toilet preparations. Relatively large quan- 
tities of luminous paints are used by the automotive and aviation 
industries, on railways and ships, and for general use on dials, hands, 
instrument scales, switches and press buttons, wrist watches, and 
alarm clocks; for signboards and signals in theaters, mines, and high- 
ways, fire extinguishers, gasoline pumps, and other articles. Europe 
uses more than the United States because streets and buildings gen- 
erally are not so well lighted. Mesothorium is a better activator than 
radium but being scarcer and costing more is reserved chiefly for 
military and naval equipment by various Governments. These 
paints are supplied in the form of crystallized powder for mixing with 
suitable varnishes and are obtainable in luminous colors ranging from 
the natural phosphorescent glow to deep green. They cost all the 
way from 80 cents to $22.50 a gram, the cheaper ones being activated 
by radium emanation and consequently containing no radium. The 
guaranteed life of certain paints made in Europe is 8 years. 
Uranium.—The three elements, radium, uranium, and vanadium, 
are linked inseparably in economies and technology. Inasmuch as 
about 5.2 tons of uranium salts are recovered per gram of radium, 
Canada has in recent years been producing around 150 tons annually 
and may increase its output threefold as radium is produced at the 
anticipated new rate of 7 or 8 grams monthly. Domestic production 
of uranium compounds is appreciable, but consumption has grown so 
that a considerable part of the supply still must be imported, about 
one-fourth of these imports coming from Canada and the remainder 
from Belgium. The Czechoslovak Government, third largest pro- 
ducer of uranium compounds, had a 10-year cartel agreement with 
the Union Miniére du Haut Katanga allocating export markets, which 
was due to expire in November 1936 but was extended to the end of 
1937.! The main use for uranium is in the form of sodium uranate 
used in the ceramic industry for coloring glass and porcelain yellow. 
By using the black oxide, red and black colorations likewise can be 
made. Efforts were made in 1937 to extend the field of uranium in 
ceramic colors, but so far they have not worked out commercially. 
An interesting new use of uranium dioxide is revealed in an electrical 
patent." A tiny capsule of this compound, connected in series with 
11 Hadraba, T. J. (asst. U. 8. trade commissioner, Prague), World Trade Notes on Chemicals: Bur. For. 


and Dom. Commerce, vol. 11, no. 30, July 24, 1937, p. 478. 
12 Dunkel, Wilhelm (assigned to General Electric Co.), U. 8. Patent 2081801, July 13, 1937. 
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the tungsten filament of powerful incandescent lamps such as are 
used in motion picture projection and photography, is claimed to 
eliminate the sudden surge of current when these high-watt bulbs are 
snapped off or on, thereby prolonging their life. 


SELENIUM 


Selenium supplies are scanty only when copper refining is curtailed, 
and notwithstanding great activity in glassmaking during the last 2 
years no shortage has threatened. Probably the chief use of selenium 
is for decolorizing glass, replacing manganese dioxide first as a war- 
time substitute dé subsequently because 1t had inherent advantages 
over manganese, which so long had almost a monopoly of the term 
““olassmakers' soap." The manufacture of red signal glasses has 
accounted for a considerable tonnage, and the vogue for multiple tail 
lights on automobiles boosted demand notably. For this reason 
experiments with molded plastics for tail-light lenses are watched with 
some concern by selenium producers. Mixtures of selenium with 
varying proportions of cadmium sulphide afford a complete series of 
excellent pigments ranging from yellow to red and are increasingly 
important in pottery glazes. Alone or mixed with sulphur, selenium 
is employed in the rubber industry as & secondary vulcanizing agent 
for tire-carcass stocks, belt frictions, oil-resisting stocks, wire insula- 
tion, clothing, electricians’ gloves, motor mounts, nontarnishing 
(“sulphurless’’) articles, etc. Flameproofing, photovoltaic cells, and 
sundry other minor applications in the aggregate use a sizable quan- 
tity of selenium, but the steel industry may be the most promising 
outlet for further growth in demand. Already selenium is used in 
copper alloys and stainless steel to make them more machinable but 
vastly greater amounts might be used if it were employed generally 
in ordinary free-cutting steels, replacing bessemer screw stock. In 
copper alloys, selenium improves machinability without hot-shortness; 
and in copper, selenium does not cause cold-shortness, has compara- 
tively little effect on tensile strength, and reduces ductility only 
slightly.'* 

Selenium is marketed chiefly as a black to steel-gray amorphous 
powder, but cakes and sticks are also obtainable.  Ferroselenium, 
sodium selenite, selenious acid, and selenium dioxide are other market 
products. Prices throughout 1937 remained nominally unchanged at 
$1.75 to $2 a pound for the standard 99.5-percent black, powdered 
variety. The London quotation was 7s. 

Domestic sales in 1937 rose to 282,598 pounds from 226,402 pounds 
in 1936. Production, by four companies (three plants), was 435,821 
pounds in 1937 and 352,480 pounds in 1936. Imports in 1937, mainly 
now from Canada, were 92,523 pounds valued at $161,382 or $1.74 
a pound. 

TELLURIUM 


Fairly large quantities of tellurium could be recovered from residues 
of lead and copper refineries, but commercial demand, nonexistent 
until a few years ago, continues to develop slowly. Expansion of 


13 Smith, C. S., Copper Alloys Containing Sulphur, Selenium, and Tellurium: Am. Inst. Min. and Met. 
Eng. Tech. Pub. 870, December 1937, 10 pp. 
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consumption probably will depend largely on the steel industry. 
Tellurium, like selenium, imparts free-cutting properties to alloy and 

lain carbon steels. Wider use of tellurium lead is reported, both 
in the United States and abroad, but the amount of tellurium re- 
quired to harden, toughen, and increase the corrosion resistance of 
lead is so small (0. 02 to 0.085 percent) that 50 to 75 tons of tellurium 
annually would treat all the lead used in the United States for chemi- 
cal plants and suffice for general building construction as well. Tel- 
lurium lead now costs only a fraction of a cent a pound more than 
ordinary lead and, aecording to the manufacturer, is used extensively 
for lining tanks and for pipes and coils in plants handling sulphuric 
and sulphurous acids, hot chrome solutions, copper sulphite solutions, 
chlorine gas, hydrochloric acid fumes, and hydrofluoric acid. The 

otential domestic market could be more than doubled if tellurium 

ead comes into general use for lead cable coverings. Tellurium is 
used in rubber hose and cable coverings and greatly increases the 
toughness and abrasion resistance of rubber. It is not as strong an 
accelerator as selenium and so must be added in somewhat larger 
quantities but 1s recommended for low-sulphur compounds and is 
superior to selenium where heat resistance is a factor. A good deal 
of tellurium is used at electrolytic zinc plants to facilitate the removal 
of cobalt by the Tainton process, but, as crude tellurium-bearing 
slimes seem to be equally effective, purchases of the metal for this 
purpose have dropped. "Tellurium has some minor uses, and further 
research may develop others, but, although generally less abundant 
in electrolytic residues, tellurium continues to be utilized far less 
completely than its companion byproduct, selenium. 

Tellurium-vapor arc lamps give a continuous instead of a line spec- 
trum ordinarily found in metallic vapor lamps. Owing to difficulties 
of construction and operation the tellurium lamp is merely a labora- 
tory curiosity at present but will receive attention as a possible 
illuminant in the future.” 

Tellurium is usually marketed as slabs and sticks of 99-percent 
purity, but for use in compounding rubber it is furnished by R. T. Van- 
derbilt & Co. (230 Park Ave., New York, N. Y.) in the form of a steel- 
gray powder (““Telloy””), extra-fine erinding being necessary for use in 
latex. The New York quotation (Engineering and Mining Journal 
Metal and Mineral Markets) has continued nominally unchanged for 
several years at $2 a pound. London trade journals quoted the metal 
at 7s. a pound. Tellurium dioxide is also available, and efforts have ` 
been m ade to make a ferro-alloy. 

Four American companies reported production in 1937 from three 
plants, the domestic output being 51,409 pounds, compared with 
57,956 pounds in 1936. Sales were 23 365 pounds in 1937 and 25,453 
pounds in 1936. Foreign producing countries are the same as for 
selenium. Canada produced 51,622 pounds valued at $89,306 in 
1937, compared with 35,591 pounds valued at $62,997 in 1936. 


TITANIUM 


Commercial uses for titanium in recent years have continued to 
advance independent of the course of general business. Hess * esti- 
14 Marden, J. W., Beese, N. C., and Meister, G., orar remeni of Light From a Tellurium-Vapor Arc: 


Jour. Franklin Inst., Kat 925, no. 1, January 1938, pp. 4 
15 Hess, F. L., Rare Metals and Minerals: Min. and Met., vol. 19, no. 373, January 1938, p. 8. 
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mates that in 1937 the world produced 225,000 tons of ilmenite. This 
ore would yield 100,000 tons of titanium pigment, 75,000 tons of which 
would normally be made in the United States, where further quantities 
of ilmenite are used in making ferrocarbontitanium and other alloys 
and compounds. World production of rutile has grown to around 
3,000 tons annually and is used principally in welding rod coatings. 
The Soviet Government is reported to be actively mining sphene in the 
Kola Peninsula, probably for making pigments. Efforts several years 
ago to find a market for Canadian sphene were not successful. 

Ilmenite for making white pigments has come mostly from two 
places on the southwestern shores of India, the beaches at Manavala- 
kurichi and Quilon in Travancore having supplied more than 700,000 
tons so far. These same sources are expected to continue to produce 
on a large scale for years to come; but there is some question whether 
the rate of production at these points can be indefinitely expanded, and 
interest is developing in other beaches around the point of British 
India and in Ceylon. A Travancore company is said to have acquired 
an exclusive lease on Ceylon ilmenite deposits in 1937. Black sands 
of Australia, Africa, Brazil, and other countries are also likely to be 
worked, and the nelsonite resources near Piney River and Roseland, 
Va., may be expected to come into greater utilization. Other domestic 
localities may undergo development. 

Byproduct titanium has also made its appearance. The waste 
“amang,” at least a quarter million tons of which have accumulated 
in the Malay Peninsula, is being shipped to Europe and Japan in 
steadily increasing quantities. Much of the black sand that has to be 
separated from cassiterite at placer tin mines consists of ilmenite. In 
Netherland India the Billiton Mining Co. is reported to be recovering 
ilmenite at its separation plant on the island of Billiton, and similar 
operations are conducted in the Belgian Congo; in fact, a Kilo-Moto 
subsidiary has recovered white pigment from titanium-tin concentrates 
mined in the northern part of the Belgian Congo. In Hungary, 
titanium compounds (chloride) are said to be extracted from bauxite 
residues.* Imports of ilmenite from Norway indicate that Germany's 
output of titanium pigments in 1937 exceeded that of the previous 
year, and Italy, now producing 1,500 tons a year, may have an exportable 
surplus of titanium pigment when production of southern Abyssinia 
ores is expanded. Methods for making titanium oxide are continually 
being improved. After overcoming a variety of difficulties the 
chemical plant at Piney River, using ilmenite locally produced from 
nelsonite, has succeeded in making a consistently good product and 
has begun to increase production. Chemical impurities have received 
much of the blame for the erratic behavior of ilmenite from different 
mines in the delicate operations of pigment making, but the petrog- 
raphers and practical millmen have found that ilmenite concentrates 
do not always represent a single mineral. By means of a commercial 
machine, fractions of different magnetic susceptibility can be separated 
with different ratios of iron to titanium. A good deal of so-called 
ilmenite (FeO.TiO,) is really arizonite (Fe,O,.3TiO;), and there is 
& further possibility that mixtures of either or both of these minerals 
with magnetite occur so intimately intermingled that they cannot be 
freed by any commercially feasible degree of fine grinding. 


16 Chem. Age, vol. 36, no. 934, May 22, 1037, p. 407. 
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Domestic production statistics cannot be published without dis- 
closing operations of individual companies. The American Rutile 
Corporation doubled the capacity of its new concentrator at Roseland, 
Va. Ilmenite is produced by the same company and also by the 
Southern Mineral Products Co., Piney River, Va. Substantial ship- 
ments of good-grade rutile (or brookite) concentrates were reported in 
1937 by the Titanium Corporation (Box 1565, Tulsa, Okla.) from Hot 
Springs County, Ark. Krebs Pigment Division, E. I. duPont Co., 
has taken lease and option on a considerable area along Mill Creek, 
Los Angeles County, Calif. Magnetometer surveys have been made, 
and diamond drilling was scheduled to begin in the spring of 1938. 
Imports of rutile increased to still another all-time record (666 short 
tons valued at $67,643) compared with 510 tons valued at $38,552 in 
1936. Brazil continued to furnish all but a negligible fraction of the 
total. Ilmenite imports also made a new record, advancing to 153,971 
long tons valued at $771,140, compared with 127,446 tons valued at 
$697,822 in 1936 and 119,922 tons valued at $636,293 in 1935. In 
1937 British India supplied all but 2,000 tons which came from 
England ; imports from Norway were suspended in 1936. 


ZIRCONIUM 


Progress in technology and utilization of zirconium and its com- 
pounds during the last 7 or 8 years is reviewed in a recent article.!” 
A seemingly simple method for dissociating zircon is described in a 
French report 28 by this method zircon is melted in an electric furnace 
and then cooled rapidly, the dissociated zirconium dioxide crys- 
tallizing in the silica, which remains vitreous. 

From Australia comes word that Zircon-Rutile, Ltd., resumed 
operations at Byron Bay, New South Wales, after 6 months idleness 
due to marketing difficulties. Discoveries of zircon in Zululand were 
reported,? an extensive deposit already being exploited on the Umla- 
tuzi River and another important occurrence being found about 15 
miles northwest of Eshowe. In the U. S. S. R. a process is said to 
have been devised for obtaining the element from eudialyte (calcium- 
zirconium-silicate), large quantities of which in the aggregate are 
thrown away in the nepheline-syenite tailings from apatite flotation 
on the Kola Peninsula. 

Further increase was recorded in imports of zirconium ores into 
the United States, which rose to 17,868,139 pounds valued at $129,576, 
compared with 11,565,340 pounds valued at $115,180 in 1936. In 
1937 Australia supplied 14,913,380 pounds valued at $77,897, the 
remainder being divided almost equally between Brazil and British 
India. Ferrozirconium and zirconium ferrosilicon imports (all from 
Norway) increased to 230,449 pounds valued at $13,085; in addition, 
22,400 pounds of zirconium silicon valued at $1,242 were imported. 

17 Fast, J. D., Zirconium: Fcote-Prints (Philadelphia), vol. 10, no. 2, pp. 1-24. 
1% George, H., and Lambert, R., Dissociation of Zircon: Compt. rend., vol. 204, pp. 688-689; Chem. Abs., 


vol. 31, no. 9, May 10, 1937, p. 2909. 
19 Min. Jour., London, July 24, 1937, p. 682. 
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THE BITUMINOUS INDUSTRY IN 1937 


Bituminous-coal production advanced in 1937 to & level slightly 
higher than in 1936. Production was unusually large during the 
first quarter of 1937 owing to heavy purchases for storage by con- 
sumers in anticipation of a possible suspension of mining at the expira- 
tion of the wage contract on March 31. When the wage negotiations 
were successfully concluded and a 2-year agreement had been signed, 
consumers drew heavily upon these stocks for their current require- 
ments, thereby causing & sharp drop in purchases during April and 
May. Production continued at & relatively low level during the 
summer months. The anticipated gains for the fall months were 
only partly realized since the effects of the business recession upon the 
demand for bituminous coal became evident after the middle of 
October. The sharp rise in production early in December was partly 
in anticipation of the establishment of minimum prices by the Gov- 
ernment and proved to be only a short-lived spurt. 

1 The collection of production statistics of the bituminous-coal industry previously conducted by the 
Bureau of Mines was relinquished to the National Bituminous Coal Commission July 1, 1937. The coopera- 
tion of the Coal Commission in contributing this chapter to Minerals Yearbook to maintain the continuity 
of the bituminous-coal series is gratefully acknowledged. 


B for 1937 are preliminary; detailed statistics with final revisions will be released later. Data for 1936 
are final. 
687 
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Production.—The total output for 1937, according to the current 
estimates in the National Bituminous Coal Commission's weekly 
report was 442,455,000 tons, an increase of 0.8 percent over 1936. 
Up to the middle of October, when the business recession entered the 
picture, production was running 8 percent ahead of 1936. In com- 
parison with 1932, when the coal industry was at its lowest ebb during 
the depression, the output for 1937 represents a gain of 43 percent. It 
falls short by 17 percent, however, of reaching the 1929 level of 
535,000,000 tons. (See figs. 1, 2, and 4.) 

Imports and exports. —Total exports of bituminous coal rose from 
10,655,000 tons in 1936 to 13,145,000 in 1937, a net gain of 23 percent. 
Canada furnished a market for more than 90 percent of these exports 
for both years. Imports, on the other hand, declined from 272,000 
tons in 1936 to 258,000 tons in 1937. A net increase in imports from 
Canada was more than offset by the sharp drop in shipments from 
the United Kingdom. (See fig. 10.) 

Changes vn stocks.—Purchases for storage constituted a substantial 
part of the increase in the demand for bituminous coal in 1937. 


FIGURE 1.—'rends of production, stocks, and prices of bituminous coal, 1928-37. 


Stocks in the hands of industrial consumers and retail coal yards 
increased from 42,926,000 tons at the beginning of the year to 47,- 
074,000 at the end, a net gain of 4, ge ,000 tons. The relatively high 
level of the consumers” reserve supply of coal during 1937 was due 
chiefly to the uncertainty regarding d outcome of the March wage 
negotiations and in lesser degree to speculative holdings toward the 
close of the year in anticipation of advances that probably would 
result from the fixing of minimum prices by the Federal Government. 

Consumption.— After allowances are made for foreign trade and 
for changes in consumers” stocks, the total consumption of bituminous 
coal in the United States during 1937 was 425,420,318 tons, an increase 
of 0.6 percent over 1936. Increases in cons tion by electric- 
power utilities, coke ovens, and general industrial enterprises were 
offset in part by the decreased requirements of domestic consumers 
and iron and steel manufacturers. The combination of a relatively 
mild winter and reduced industrial activity toward the end of the 
year restricted the consumption of bituminous coal to smaller gains 
than would have resulted otherwise. (See table 5 and fig. 3.) 
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Freight rates.—The emergency surcharges in railroad freight rates 
that had been authorized April 18, 1935, were discontinued December 
31, 1936. A new schedule of rates for bituminous coal became effec- 
tive on November 15, 1937, authorized by the Interstate Commerce 
Commission in Ex Parte 115, which provided that carriers would 
increase the basic rates approximately 9 cents per net ton east of the 
Mississippi and approximately 13 cents per net ton in the West. 
These increases range from 3 to 10 cents per net ton in the eastern 
territory and from 3 to 15 cents per net ton in the western territory 
on a sliding scale, the amount depending on the basic rates. The 
average freight charge per net ton of revenue bituminous coal was 
$2.17 in 1937 as against $2.25 in 1936. As indicated above, this 
decrease was due primarily to elimination of the emergency surcharges 
that had been in effect throughout 1936. 

Increased mechanization.—Continued growth in the installation of 
mechanical loading devices is indicated by the manufacturers! reports 
of sales during 1937. Although sales of mobile loaders fell somewhat 
short of their 1936 peak, the sales of conveyors moved up to a new 
record in 1937. Reports from 28 manufacturers show sales of 292 
mobile loaders and 835 conveyors, including those equipped with 
duckbills, in 1937 compared with sales of 344 and 682 units, respec- 
tively, for the two types of equipment in 1936. "The preliminary 
estimate of the tonnage loaded by machine in 1937 is 83,500,000, a 
substantial increase over the 66,976,872 tons so loaded in 1936. 
Details are given in à supplement to Weekly Coal Report 1085 of the 
National Bituminous Coal Commission, entitled “Mechanical Load- 
ing and Cleaning in 1936 and 1937," by L. N. Plein, R. L. Anderson, 
and J. J. Gallagher. 

Growth of stripping.—The volume of bituminous coal produced by 
stripping rose to & new record of 28,125,857 tons in 1936, an increase 
of 19 percent over the 1935 figure, when 23,647,292 tons were mined 
by this type of operation. 

Further increases in the stripping of coal are indicated for 1937 in 
Illinois and Indiana. 

Mechanical cleaning.—Installations of mechanical cleaning equip- 
ment during 1937 added approximately 6,400,000 net tons per year 
to plant capacity. The total quantity of bituminous coal cleaned 
mechanically during the year is estimated to have been 65,000,000 
tons compared with 61,094,976 in 1936. 

Trend of employment.—On the basis of information available the 
number of men employed at bituminous-coal mines in 1937 apparently 
will indicate a slight increase over the 1936 figure of 477,204. Em- 
ployment data compiled by the Bureau of Labor Statistics covering 
.more than half the workers in the industry show a 1.8-percent rise 
in employment for 1937. Reports from the mining departments of 
11 States with more than 60 percent of the bituminous-coal employees 
in the United States indicate an average increase of 1.0 percent for 
the same period. These data suggest an estimate of about 484,000 
employees for 1937. The indicated increase for 1937 may be due in 
part, at least, to local share-the-work agreements. 

In 1929 the average number of men employed in the bituminous 
mines was 502,993. It should be remembered that even in this 
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MILLIONS OF NET TONS PER WORKING DAY 
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FIGURE 2.—Average production of bituminous coal per working day in each month, 1905-37. 
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predepression year a substantial number of workers attached to the 


coal industry were without jobs. 


Credit for improvement in the 


employment situation over the low point of the depression must be 
glven in part, at least, to the industry's adoption of shorter working 
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FIGURE 3.— Tonnage of bituminous coal absorbed by the principal branches of consumption, 1917-37. 


hours. 


The NRA Code reduced the working hours for this industry 


from a nominal 48 hours to 40 and later to 35 hours per week. 
Statistics of employment for bituminous-coal workers should be 

viewed in light of the intermittent operations that characterize most 

coal mines. The bituminous mines operated an average of 199 days 
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FIGURE 4.—Monthly movement of bituminous coal in the major channels of distribution, 1936-37 


in 1936 out of the 261 days that were possible under the 5-day week 
of the union wage agreement; consequently a substantial part of the 
manpower on the rolls of the industry was idle throughout the year, 
the number depending upon the market and the season. 

Trend of capacity.—The potential full-time output of the active 
mines increased slightly between 1935 and 1936. "The coal industry 
reached 1ts peak capacity in 1923 when, on the basis of 308 operating 
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days, the potential output was 970,000,000 tons. Subsequent liquida- 
tions forced the closing or abandonment of thousands of mines and 
reduced the indicated capacity to 622,000,000 tons in 1934. Increases 
in 1935 and 1936 have raised this figure to 680,000,000 tons, all on the 
old basis of 308 days per full-time year. 

Prior to the limitation of hours effected in October 1933 by the 
Bituminous Coal Code of the National Recovery Act, 308 days repre- 
sented the potential full-time year. Under the 5-day week that now 
prevails in the industry (with no allowance for staggering work) the 
full-time year is approximately 261 days. At 261 days the capacity 
of the operating mines in 1936 was 576,000,000 tons as against the total 
actual production of 439,087,903 tons for the year. (See table 2.) 

Trend of fuel efficiency.—The cumulative effect of technologic im- 
provements in the utilization of fuel since the World War has been 
an appreciable reduction in the demand for coal for industrial use. 
During recent years, however, the changes have been taking place at 
a much slower rate than formerly. In 1937 steam railroads lowered 
their coal consumption per 1,000 gross ton-miles of freight service to 
117 pounds from the 119 pounds of the previous year. Electric pub- 
lic-utility power plants, however, could reduce their current require- 
ments only 0.01 pound per kilowatt-hour below the 1936 figure of 
1.44 pounds. On the other hand, consumption of coking coal per ton 
of pig iron increased slightly between 1935 and 1936. (See fig. 9.) 

Although no satisfactory statistical measure is available, it is 
evident that substantial advances in fuel efficiency are being effected 
both by the smaller industrial establishments and the domestic 
consumers. In the aggregate, these two classes of coal consumers 
comprise a large segment of the national demand. 

Competition of ol and gas.—' The bituminous-coal industry experi- 
enced increasing competition from both oil and gas in 1937. While 
the consumption of coal for steamship-bunker, electric-powerplant, 
and railroad-fuel uses combined was increasing about 3 percent over 
the 1936 total, the competitive use of oll by the same classes of con- 
sumers rose 10 percent. During the year sales of oil burners were 
approximately twice as great as sales of mechanical stokers, indicating 
further expansion of fuel oil in the domestic heating market. 

The proportion of the national energy supply contributed by bi- 
tuminous coal declined slightly in 1937 to 45.0 percent, thereby 
equaling the low point reached in 1932 (see tables 7 to 9).. Bitum- 
inous coal remains by far the largest single source of the energy supply 
of the country, however; and the proportion contributed by coal of all 
kinds, including anthracite, was 50.4 percent of the national total. 

Statistical tables—1937.—Tables 1 to 6 give a statistical record of the 
bituminous-coal industry in 1937, as indicated by available pre- 
liminary data. They also show comparative statistics for the indi- 
cated earlier years, including final figures for 1936. (See fig. 5.) 
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TABLE 1.—Salient statistics of the bituminous-coal industry, 1936-37 


[All tonnage figures represent net tons; comparable data for earlier years in Minerals Yearbook 1937, p. 794] 


liminary) 1937 — 
> 

Production uu usu l l. z L noi DIE Susu 439, 087, 903 | 442, 455, 000 +0. 8% 
Exports to Canada and Medien). 9, 911, 987 12, 052, 112 +21. 6%, 
Exports overseas and all othert 2... . 742, 973 1, 092, 566 +47. 1% 
PM POres loas a E 271, 798 257, 996 —5. 19, 
Consumption in the United States (calculated)?............... 422, 795, 741 | 425, 420, 318 LO. 6% 
Stocks at end of year: 

Industrial consumers and retail yards..................... 42, 926, 000 47, 074, 000 +9. 1% 

Stocks on upper Lake docks.............................- 7,742, 642 8, 270, 839 +6. 8% 

Unbilled loads, at mines or in classification yards.3_.._..... 1, 402, 050 1, 780, 800 +27. 0% 
Price indicators (average per net ton): 

Average cost of railroad fuel, excluding freight 4. ......_.... $1. 79 $1. 90 +11¢ 

Average cost of coking coal at merchant byproduct ovens £.. $4. 48 02 Eet DEEN 

Average cost of bunker coal to vessels in foreign trade ?.... $4. 60 $4. 83 +23¢ 

Average value of exports to all countries (at port)8. _._.....- $3. 623 $3. 714 +9. 1é 

Average retail price—38 cities ®....-. -----20--------------- $8. 42 $8. 58 +16é 

Average railroad freight charge per net oni... $2. 25 $2. 17 —8 
Underground loading machinery sold to bituminous mines:!! 

Mobile loading machines (number). ...................... 344 292 —15. 1% 

Scrapers (oumber) LL LL lll LLL cll Ll... 19 13 — 31. 6% 

Conveyors, including those with duckbills (units) . ....... 12 082 835 +22. 4% 

Pit-car loaders (unitai ooooocccococcccccccococococo 9 32 +225. 6% 
Mechanically loaded, all devices (net tons).................... 66, 976, 872 83, 500, 000 +2. 7% 
Average number of men employed at mines operating !3______- 477, 204 484, 000 +1. 4% 
Fuel-efficiency indicators: 

Pounds coal per kw.-hr. at electric power plants 14___.__... 1. 44 1. 43 —0. 7% 

Pounds per 1,000 gross ton-miles—railroads 1. 119 117 —1.7% 
Percentage of total national energy supply furnished by bitu- 

minous coal ee Ee 46. 9% 45.0% | —1.9 points 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 

2 Production plus imports minus exports plus or minus net changes in consumers” stocks. 

3 Association of American Railroads. 

4 Interstate Commerce Commission. Excludes direct freight charges. 

5 Data not available. 

6 As reported by coke operators to the Bureau of Mines. 

7 Computed by J. R. Bradley from records of the Bureau of Foreign and Domestic Commerce. 

$ Computed from records of the Bureau of Foreign and Domestic Commerce. The figure represents the 
average value at the point of export of shipments to all foreign countries including Canada. 

* Bureau of Labor Statistics, with allowance for months between the quarterly returns. 

10 Average receipts per net ton of revenue bituminous coal originated, as reported by the Interstate Com- 
merce Commission. 

11 Plein, L. N., Anderson, R. L., van Siclen, M., and Tryon, F. G., Sales of Mechanical Loading Equip- 
ment for Use in Coal Mines in 1937: Min. Cong. Jour., February 1938, pp. 53-56. 

13 Revised figures. 

13 The figure for 1936 is based on the detailed reports of all mine operators producing over 1,000 tons sub- 
mitted to the National Bituminous Coal Commission. The figure for 1937 is estimated from the employ- 
ment index of the Bureau of Labor Statistics, which covers about half of the men employed in the industry, 
and from current monthly reports of 11 State mine departments which represent approximately 60 percent 
of all the bituminous-coal-mine workers in the United States. 

14 Federal Power Commission. 

15 Interstate Commerce Commission. 

16 See tables 7 to 9. 
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FIGURE 5.—' Trends of bituminous-coal production, realization, mine capacity, and net income or deficit in 
the United States, 1900-1937. 


TABLE 5.—Changes in ihe United States consumption of bituminous coal by such 
classes of consumers as report currently, and by all other consumers, 1929 and 
1934-37, 1n thousands of net tons ! 


[Information on several other classes of consumers is available for certain years. 'The items shown in this 
table are selected because they are available in strictly comparable form for each year] 


Consumed in the United States Exported 
Total of 
Coke 5 GA 
Elec- Loco- I To oth-| sump- 
Year Col- | tric | BY2*-| motive | —— — ———— Total | To ler coun-| tion 
ers, Al other con- | Canada 
liery | power | foreign! „tue! Hoa: By- used las” cand tries | and ex- 
fuel utili- 8 3| Class I : y > ^ D : (sea- ports 
ties 2 | trade?! ronde?) hive [product tion Mexico borne) 
ovens | ovens 
1929....... 4,663 | 44,937 | 4,287 |113,894 | 10,028 | 76,759 | 264,987 | 519,555 | 14,727 | 2,702 | 536, 984 
1934. ...... 3,175 | 33,555 | 1,321 | 70, 496 | 1,635 | 44,343 | 192, 518 | 347,043 | 10, 213 656 | 357,912 
19035....... 3, 103 | 34,807 | 1,576 | 71,335 | 1,469 | 49,046 | 198, 056 | 360, 202 | 9,044 698 | 370, 034 
1936. ...... 3,227 | 42,025 | 1,622 | 81,130 | 2,698 | 63,244 | 228 850 | 422, 796 | 9,912 743 | 433,451 
1937 9...... 3, 202 | 44,766 | 1,832 | 82,671 | 5,023 | 70,289 | 217, 587 425, 420 | 12,052 | 1,093 | 438, 565 


! Comparable data for other earlier years in Minerals Yearbook, 1937, p. 799. 

? Geological Survey and Federal Power Commission. Represents all coal consumed by public utility 
power plants in power generation, including a small amount of anthracite. 

3 Bureau of Foreign and Domestic Commerce. 

4 Interstate Commerce Commission. Represents bituminous coal consumed as locomotive fuel by class I 
steam railways, excluding switching and terminal companies. 

5 Bureau of Mines. 

5 Obtained by subtracting the known items from the calculated total consumption. Includes general 
manufacturing, domestic, and many miscellaneous uses. 

? Production plus imports minus exports, plus or minus changes in consumers’ stocks. 

$ Includes imports. 

% Subject to revision. 
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TABLE 6.— Trends in distribution of bituminous coal, 1923, 1929, and 1936-37 


[For details and sources of data see Monthly Report on Distribution of Coal Shipments; tonnage figure 
shown in thousands of net tons] 


1937 (prelim- 
1923 1929 1936 inary) 
Net Net | Per- | Net | Per- | Net Per- 
tons tons | cent | tons | cent | tons | cent 
New England receipts: 
Via rail across the Hudson............... 9, 634 6,781 | 31.9 | 5,078 | 28.8 | 4,885 | 27.5 
Via tidewater from Northern ports...... 3, 703 1,570 | 7.4 755 | 4.3 364 2.0 
Via tidewater from Southern ports. ..... 9, 671 12,875 | 60.7 | 11,774 | 66.9 | 12,553 | 70.5 
Total New England............... 23, 008 |100. 0 | 21, 226 |100.0 | 17,607 {100.0 | 17,802 | 100. 0 
Tidewater loadings: 
By ports: 
At New York and Philadelphia. .....- 14, 693 | 39.2 | 12,226 | 32.1 | 9,203 | 29.7 | 9,683 | 29.2 
At Baltimore, Hampton Roads, and 
Charleston........................ 22, 828 | 60.8 | 25,825 | 67.9 | 21,823 | 70.3 | 23,467 | 70.8 
Total; cuc2cse-zaGeecz[igessiee2 37, 521 100. ( 0 | 38,051 |100. 0 | 31,026 |100.0 | 33,150 | 100.0 
By fields of origin: 
From Pennsylvania and northern 
West Virginia..................... 19, 760 | 52.7 | 15,516 | 40.8 | 11,344 | 36.6 | 11,859 | 35.8 
From southern low-volatile fields. .... 13,619 | 36.3 | 17,103 | 44.9 | 15,021 | 48.4 | 16,180 | 48,8 
From southern high-volatileflelds....| 4,142 5, 432 | 14.3 | 4,661 | 15.0 | 5,111 | 15.4 
Total A sats phuyu rz 37, 521 |100. 0 | 38,051 [100.0 | 31,026 | 100. 0| 33,150 | 100.0 
By destination: 
To New England.................... 13, 374 14, 445 | 38.0 | 12, 530 | 40.4 | 12,916 | 39.0 
hah eeh uos. A e DE E „l 2,852 | 7.5 837 | 2.7 | 1,249 3.8 
Hm keep eener 5, 442 5,507 | 14.5 | 1,648 | 5.3 | 1,758 5.3 
Inside capes and other tonnage. ..... ; 15, 247 | 40.0 | 16,011 | 51.6 | 17,227 | 51.9 
AAA a ne ee 37, 521 {100.0 | 38,051 1100.0 | 31,026 |100. 0 | 33, 150 | 100.0 
Lake Erie loadings: 
By fields of origin (cargo and fuel): 
From Ohio.......................... 6, 417 3,734 | 9.5 | 2,908 | 6.4 | 3,231 7.1 
From Pittsburgh and other Pennsyl- 
VANIA Cee ce ek eae sn xe 9, 980 8, 586 | 21.8 | 11,222 | 24.7 | 11,763 | 26.0 
From Moundsville, Fairmont, Cum- 
berland-Piedmont................. 3, 277 2,184 | 551 1,648 | 3.6| 2,319 5.1 
From southern West Virginia, high 
volatile.___ cacon 4, 994 10, 233 | 26.0 | 10, 459 | 23.0 | 10,975 | 24.3 
From southern West Virginia, low 
A A 2,871 7,656 | 19.4 | 10,103 | 22.3 | 8,428 | 18.6 
From east Kentucky, Tennessee, and 
le al WEE 3, 229 6,991 | 17.8 | 9,101 | 20.0 | 8,530 | 18.9 
Ne CC PERS 30, 768 39, 384 |100. 0 | 45, 441 |100.0 | 45, 246 | 100. 0 
By destinations (cargo only): 
To American points. ................ 24, 172 31, 943 | 84.2 | 37,184 | 84.5 | 35,123 | 80.6 
To Canadian points................- 5, 475 6,007 | 15.8 | 6,835 | 15.5 | 8,479 | 19.4 
TOM 29, 647 37, 950 |100.0 | 44,019 ¡100.0 | 43,602 | 100.0 
Across Lake Michigan car ferry.............- 1,373 huso 1,282 |...... 799 |...... 650 |...... 
West-bound rail to Mississippi Valley: 
(Revenue all-rail shipments excluding rail- 
road fuel, Lake coal, and movement to 
Kentucky points) 
From Ohio fields. ....................... 22, 970 12,912 | 7.8 | 11,811 | 9.6 | 11,861 9.5 
From Pennsylvania fields..............- 15, 853 21,885 | 13.3 | 15,593 | 12:6 | 15,091 | 12.1 
From northern West Virginia, Cumber- 
land-Piedmont........................ 2, 509 5,464 | 3,3 | 3,425 | 2.8 | 3,521 2.8 
From Southern West Virginia, high vola- 
EE 17, 525 25, 148 | 15.3 | 17,641 | 14.3 | 17,293 | 13,9 
From southern West Virginia, low vola- 
E A EE 13, 535 23, 691 | 14.4 | 19,140 | 15.5 | 19,575 | 15,8 
From East Kentucky, Tennessee, and 
Al AER A On 17, 789 24,057 | 14.6 | 17,659 | 14.3 | 17,953 | 14.5 


— | ns | a. | omen | AP. 


57.5 |113, 157 | 68.7 | 85, 269 | 69.1 | 85,204 | 68.6 


PP A s — Vs í —— ` — 


Total from Appalachian fields........ 90, 181 
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TABLE 6.— Trends in distribution of bituminous coal, 1923, 1929, and 1936-87—Con. 


1937 (prelim- 
1923 1929 1936 inary) 


Net | Per- | Net | Per- | Net | Per- | Net Per- 
tons | cent | tons | cent | tons | cent | tons | cent 


West-bound railto Mississippi Valley—Con. 


From Illinois............................ 48,401 | 30.9 | 34,863 | 21.2 | 26,362 | 21.4 | 26,625 | 21.4 
From Indiana........................... 14,549 | 9.3 | 10,589 | 6.4 | 9,822 | 8.0 | 10, 594 8.5 
From West Kentucky 1.................. 3,569 | 2.3 | 6,175] 3.7] 1,873 | 1.5] 1,859 1.5 
Total from Middle West fields. ..... 66, 519 | 42.5 | 51,627 | 31.3 | 38,057 | 30.9 | 39,078 | 31.4 
Grand total 156, 700 |100. 0 |164, 784 |100. 0 |123, 326 |100. 0 |124,372 | 100. 0 
Total shipments from other groups: 
(All shipments including in this case non- 
revenue railroad fuel): 1 

From Michigan flelds................... 1,086 | 3.2 745 | 3.1 210 | (34) 177 | (34) 
From upper Lake docks, all deliveries_...| (5  |...... (5 |... 13, 768 [33.1 | 13, 518 | 33.1 
From Iowa, Missouri, Kansas. .......... 12, 222 |32.2 | 9,488 |31.8 | 7,047 | 31.7 ,642 | 31.7 
From Arkansas, Oklahoma, Texas....... 5,125 | 3.9 | 6,337 [31.2 | 3,784 | 39] 3,886 3.9 
From far western flelds.................. 30, 286 |3 5.4 | 29,705 135.6 | 20,849 134.7 | 21,785 | 34.9 
From Alabama field. ..................... 19,569 133.5 | 17,503 |33.3 | 11,539 [32.6 | 11,691 | 32.6 


1 The figures for west Kentucky cover in recent years a much smaller percentage of the field’s production 
than do those for Illinois and Indiana, and may not be fully comparable with earlier years. 

2 Excluding commercial sales by truck and wagon, except from upper Lake docks. 

3 Percent of total national shipments from all mines, all destinations. 

4 Less than one-half of 1 percent. 

5 Data not available. 


SOURCES OF DATA AND ACKNOWLEDGMENTS 


Bituminous-coal production statistics for 1937 are preliminary esti- 
mates based upon (1) weekly or monthly reports of railroad car- 
loadings of coal and beehive coke by all the important carriers, (2) 
shipments by river as reported by the United States Army Engineers, 
(3) direct reports from a number of mining companies, (4) monthly 
production statements compiled by various local operators’ associa- 
tions, including the following: Coal Trade Association of Indiana, 
Hazard Coal Operators Association, Harlan County Coal Operators 
Association, Kanawha Coal Operators Association, Eastern Ohio 
Operators Ássociation, New River Coal Operators Association, North 
Dakota Board of Railroad Commissioners, Utah Coal Operators 
Association, Virginia Operators Association, West Kentucky Coal 
Bureau, Winding Gulf Operators Association, and Operators Associa- 
tion of the Williamson Field. Especial acknowledgement for detailed 
monthly production reports is made to: Thomas Allen, Colorado 
inspector of coal mines; James McSherry, director, Illinois Depart- 
ment of Mines and Minerals; M. J. Hartneady, secretary, Pennsylvania 
Department of Mines; and N. P. Rhinehart, chief, West Virginia 
Department of Mines. 

In the estimates for 1937, allowance has been made for commercial 
truck shipments, local sales and colliery fuel, and small trucking or 
wagon mines producing over 1,000 tons a year. Production of mines 
on the border between two States has been credited to the State from 
which the coal is extracted rather than that in which the tipple is 
situated. If the mine abstracts coal from lands in both States, the 
tonnage has been apportioned accordingly. 
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Data given in this report on the operation of bituminous-coal mines 
for 1936 and earlier years are based upon detailed annual reports 
courteously furnished by the producers. These reports depend upon 
the voluntary cooperation of the producing companies. The system 
of voluntary reporting has been in use since 1883, when these statistics 
were inaugurated by the Geological Survey, and has served a useful 
purpose in the measurement of production, supply and demand, 
trends of employment, mechanical equipment, operating practices, 
and output per man. 

This system of voluntary reporting was continued for operations in 
the year 1936. Questionnaires requesting the 1936 data had been 
distributed to producers by the Bureau of Mines early in 1937. Upon 
the passage of the Bituminous Coal Act of 1937, Congress discontinued 
appropriations for the collection of bituminous-coal statistics by the 
Bureau of Mines, inasmuch as such work would thereafter center in 
the National Bituminous Coal Commission. The Commission, to 
avoid duplication of statistical requests, adopted for 1936 a report 
. form identical with that of the Bureau of Mines. Companies who had 
already reported to the Bureau were given the option of releasing 
their previous reports for the use of the Commission; others were 
requested to report direct to the Commission. Inasmuch as the 
canvass had begun on a voluntary basis, no order requiring the furnish- 
ing of this report and citing the penalties of the act was 1ssued by the 
Commission, and the data collected were therefore supplied volun- 
tarily as before. As in previous years, all but a small percentage of 
the output was covered by the reports thus voluntarily submitted. 
For the remaining output not directly reported, consisting chiefly of 
small mines, it has been possible to obtain data of reasonable accuracy 
from the records of the State mine departments, which have statutory 
authority to require such reports, or, in a few instances, from railroad 
carloadings. 

Grateful acknowledgment is made to the thousands of companies 
who responded courteously to the National Bituminous Coal Com- 
mission request for information and who generously continued to 
cooperate on & voluntary basis. 

The figures include all known operations that produce more than 
1,000 tons per year? Unless otherwise indicated, the net or short 
ton of 2,000 pounds has been used as a standard unit of measurement. 

These statistics include for convenience and historical comparison 
the small output of anthracite and semianthracite produced outside 
Pennsylvania and the production of lignite. Details regarding these 
coals are given in tables 26 and 27. In the standard statistics of the 
American coal trade they have ordinarily been combined with bitu- 
minous coal. 

Statistics of average sales realization have been omitted from this 
report, since this information has been collected in more accurate 
form by the Coal Commission on its cost forms. The Coal Com- 
mission data, however, include selling expense and wholesale discounts 
and consequently are not precisely comparable with the value-of- 
production series formerly published by the Bureau of Mines. 


2 Production figures for 1919 include a certain tonnage from small mines producing less than 1,000 tons a 
year, and those given for 1923 include 1,141,431 tons from ‘‘wagon mines shipping by rail." 
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RELATIVE RATE OF GROWTH OF COAL, OIL, AND WATER POWER, 
1889-1937 


According to preliminary data, the total supply of available energy 
in the form of coal, oil and natural gas, and water power in 1937 was 
25,739 trillion B. t. u., an increase of 5.6 percent over the year before 
and the largest production of energy in any year since 1929. (See 

g. 6. 

The figures are expressed in British thermal units, because some 
common denominator is necessary for such unlike quantities as tons 
of coal, barrels of oil, and cubic feet of gas. Table 7 summarizes the 
equivalent of each of the fuels in British thermal units. Water 
power is represented by the equivalent fuel required to perform the 
same work. The table covers the years since 1933, but corresponding 
data are given in graphic form for the entire period back to 1890. 
Details for the years 1889 to 1932 are given in Minerals Yearbook, 
1937, page 807. 

In converting water power into its fuel equivalent, two alternative 
assumptions have been made. The first, as in previous issues of 
‘these tables, assumes a constant fuel equivalent of 4.02 pounds of 
coal for each kilowatt-hour of water power produced, throughout the 
entire period from 1889 to 1937. This factor was selected because it 
represents in round numbers the average efficiency of all central 
stations generating steam-electric power in 1913, the midpoint of the 
period under review. The usefulness of the constant factor lies in 
showing the rate at which water power is being developed. It permits 
direct comparison between the relative increase in kilowatt-hours 
of water power and the corresponding increase (or decrease) in tons 
of coal, barrels of oil, or cubic feet of gas produced. On the other 
hand, the constant factor makes no allowance for the fact that coal 
and other fuels produced today are used more efficiently than formerly. 

To throw light on the influence of improving fuel efficiency, a second 
computation of the energy equivalent of water power has therefore 
been made. This assumes a prevailing fuel equivalent, diminishing 
year by year, which represents the average performance of all fuel- 
burning central electric stations for the year in question. This average 
has declined from about 7.05 pounds of coal per kilowatt-hour in 1899 
to 1.42 pounds in 1937. (The prevailing factor is thus much above 
the constant factor in 1899 and much below it in 1937.) The prevailing 
fuel equivalent indicates more nearly the amount of fuel that would 
have been needed in any one year to generate the same power in a 
steam-electric station. It should be noted, however, that the ultimate 
uses to which the water power generated is put often displace fuel 
burned much less efficiently than in central stations and that in any 
instance no other important branch of fuel consumption has made 
advances in fuel efficiency approaching that of the central stations. 

As these tables attempt to determine the total energy from all fuels 
and from water power, the ideal factor for converting water power into 
fuel equivalent would be the average efficiency of all forms of fuel 
consumption in each year. No basis for determining such an all- 
embracing average exists at present, but enough is known to make 
certain that it would show much less reduction from 1899 to 1937 than 
did the central stations. For the present, a just comparison of the 
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changing contributions of water power and of fuel to the national 
energy supply would lie somewhere between the results shown by the 
constant equivalent and the prevailing central-station equivalent in 
these tables. 

As in earlier issues of these tables, the figures for oil and natural gas 
represent the entire production of crude petroleum and of gas. Most 
of this production does not come into direct competition with coal. 
Much of the supply of both oil and gas is used in regions of the country, 
such as California and portions of the Southwest, where coal is avail- 
able only at unusually high cost because of heavy transport charges. 
Nearly half of the natural gas is used in the field for drilling or operat- 
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FIGURE 6.—Annual supply of energy from mineral fuels and water power in the United States, 1889-1937. 


ing oil and gas wells and pipe lines, or for the manufacture of carbon 
black. More than half the oil is used in the form of gasoline, kerosene, 
and lubricants, for which purposes coal cannot well compete, except at 
very much higher levels of oil prices. Even these refined products, 
however, involve a certain measure of indirect competition with coal, 
for the energy market of the country is becoming more fluid and 
competitive, and a demand that cannot be met by one source of supply 
tends to fall back on the others. 

The subject of inter fuel competition is exceedingly complex, and an 
elaborate analysis and the accumulation of data not now available 
would be required to determine even approximately how much of any 
one fuel has actually been displaced either by other fuels or by water 
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power. The present tables do not permit determination of such dis- 
placement; their purpose is rather to measure the long-time trends in 
the total demand for energy. 

The figures for anthracite represent the output from established 
operations only and do not include bootleg or stolen coal, the amount 
of which is not accurately known. The bootleg tonnage has been 
estimated by the Commonwealth of Pennsylvania Anthracite Coal 
Industry Commission at the rate of 2,400,000 tons a year during 1936 
and 1937, which is equivalent to 5 percent of the output of the legiti- 
mate operations. (Trade estimates place the figure as high as 3,000,000 
to 3,500,000 tons.) If this additional item of 2,400,000 tons were 
included, the total energy from anthracite in 1936 would be 1,550 
trillion B. t. u. and the total energy from all sources 24,319 trillion 
B.t.u. For1937 the corresponding figures would be 1,450 trillion B. t. u. 
and 25,804 trillion B. t. u. 


TABLE 7.— Annual supply of energy from mineral fuels and water power in the United 
States, 1988-37 1, in trillions of B. t. u.? 


Petroleum 
(total crude, Mie iva. | Grand total 
including lent) energy 
that refined) 
CN Natu Total 
syl- | Bitu- ral gas | petro- | mota] 
Year | Veria | minous Total (total | leum neral Water Water 
an- conl coal Do- pro- | and fuel icon: At pre- wer | Power 
thra- ; duc- | natu- vailing po at pre- 
: mestie| Im- : stant at con- E 
cite tion) | ralgas central vailing 
pro- | ports fuel Station stant central 
duc- equiva- equiva-| fuel | station 
tion lent 3 | Q equiva- : 
lent 4 lent |equiva 
lent 
1933_____ 1,348 | 8,741 | 10,089 | 5,434 | 191 | 1,672 | 7,297 | 17,386 | 1,931 711 | 19,317 | 18,097 
1934..... 1,555 | 9,415 | 10,970 | 5,448 | 213 | 1,904 | 7,565 | 18,535 | 1,896 698 | 20, 431 | 19,233 
1935..... 1,419 | 9,756 | 11,175 | 5,980 | 193 | 2,060 | 8,233 | 19,408 | 2,207 806 | 21,6015 | 20,214 


1936_____ 51,485 | 11,504 | 12,989 | 6,598 | 194 | 2,330 | 9,122 | 22,111 | 5 2, 256 6 812 | 24,367 | 22,923 
1937 *...|51,385 | 11,592 | 12,977 | 7,666 | 165 | 2,526 |10,357 | 23,334 | 2,405 849 | 25,739 | 24, 183 


1 Comparable data for earlier years in Minerals Yearbook, 1937, p. 807. 

2 The unit heat values employed are: Anthracite, 13,600 B. t. u. per pound; bituminous coal, 13,100 B. t. u. 
per pound; petroleum, 6,000,000 B. t. u. per barrel; natural gas, 1,075 B. t. u. per cubic foot. Water power 
includes installations owned by manufacturing plants and mines, as well as Government and privately- 
owned public utilities. The fuel equivalent of water power is calculated from the kilowatt-hours of power 
produced wherever available, as is true of all public-utility plants since 1919. Otherwise the fuel equivalent 
is calculated from the reported horsepower of installed water wheels, assuming a capacity factor of 20 percent 
for manufactures and mines and of 40 percent for public utilities. 

3 Assuming 4.02 pounds per kilowatt-hour, which is the average of central electric station practice in 1913, 
the midpoint of the period for which data are available. 

4 Assuming the average central-station practice for each of the years for which data are available, which 
declined from about 7.05 pounds per kilowatt-hour in 1899 to 1.42 pounds in 1937. 

Does not include an unknown amount of bootleg or stolen coal. If this were included, the energy for 
anthracite would be approximately 1,550 trillion B. t. u. in 1936 and 1,450 trillion B. t. u. in 1937, and the 
total energy would be increased accordingly. 

6 The data for water power in 1936 are subject to revision pending review of the primary records. "This 
revision may reduce the indicated total production of water power in 1936, thereby affecting the extent of 
the increase from 1936 to 1937. 

1 Subject to revision. 


Table 8 compares the relative increase in the several sources of 
energy by means of index numbers in which production for 1918 is 
represented by 100. Production of anthracite in 1937 was 48 percent 
below 1918 (46 percent if bootleg coal is included) and of bituminous 
coal 24 percent below 1918. Production of domestic petroleum in- 
creased 259 percent and natural gas 226 percent over 1918. 

There was an increase of 187 percent in the amount of water power 
developed (represented by the constant fuel equivalent). 
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TABLE 8.—Relative rate of growth of coal, oil, and water power in the United States 1 
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[The figures are expressed as a percentage of the 1918 rate] 


Petroleum 


- (total crude) Grand total 
mons Water 
ota power rs 
LEM Bitu- Natural petro. | Total | (at | With 1 
Year vid minous| Total (total leum | min- | con- | water | power 
anthra-| ‘coal coal | Domes- produc- and eral stant | power | ¿4 pre- 
ite tiec Im- tion) natural| fuels fuel | at con- vailing 
£ produc-| ports gas equiva-| stant | centraj 
tion lent) fuel station 
equiva- ^ 
lent equiva- 
lent 
1933....... 50 57 56 252 90 205 229 82 231 87 83 
1934. ...... 58 62 61 255 94 246 241 88 227 94 89 
1935. .....- 53 64 63 280 85 266 262 92 264 99 93 
1936__.---- 2 55 76 73 309 86 301 291 105 270 112 106 
1937 3_..... 2 52 76 73 359 73 326 330 111 287 118 111 


1 Comparable data for earlier years in Minerals Yearbook, 1937, p. 809. 
2 If illicit or bootleg anthracite were included, the index for 1936 would be 58 and that for 1937, 54. 
$ Subject to revision. 


Table 9 gives the percentage composition of the total energy supply, 
on the alternative assumptions of water power at constant and at 
prevailing central-station equivalents in fuel. On the assumption of 
constant equivalent, the proportion contributed by water power has 
increased from 1.8 percent in 1899 to 9.4 in 1937. On the assumption 
of prevailing central-station equivalent, 1t has remained substantially 
unchanged at between 3 and 4 percent. As already noted, the truth 
lies somewhere between the two assumptions. On either basis, water 
power furnishes a relatively small fraction of the total energy budget 
of the Nation, although, of course, a much larger fraction of the electric 
power produced by public utilities. 

Coal remained the largest source of energy in 1937, contributing 
50.4 percent with water power counted at constant fuel equivalent 
and 53.7 percent with water power at prevailing central-station 
equivalent. 


TABLE 9.—Percentage of total B. t. u. equivalent contributed by the several mineral fuels 
and water power in the United States, 1933-37 1 


Petroleum 
Penn- (total crude) | Natural d Water cmend 
sylvania| Bitu- | Total gas dou Total | power, clad 
Year | thra. | minous | coal (total | “ang |mineral| fuel | 102 Uc 
cite coal Domes- : ; e natura] | fuels equiva- M ron 
ic pro- | Imports ion en 
duction Fas power 
Water power counted at constant fuel equivalent of approximately 4 1b. per kilowatt-hour 
1933. ....- 7.0 45.2 52.2 28.1 1.0 8.7 37.8 90. 0 10. 0 100. 0 
1934...... 7.6 46.1 53.7 26. 7 1.0 9.3 37.0 90. 7 9. 3 100. 0 
1935...... 6. 6 45.1 51.7 27.7 .9 9.5 38.1 89. 8 10. 2 100. 0 
1936. ..... 26.1 47.2 53.3 27.1 .8 9.5 37.4 90. 7 9.3 100. 0 
1937 3_____ 25.4 45.0 50. 4 29.8 .6 9.8 40. 2 90.6 9.4 100. 0 
Water power counted at prevailing central station equivalent for year 
1933...... 7.4 48.4 55. 8 30.0 1.1 9.2 40.3 96.1 3.9 100. 0 
1934...... 8.1 49. 0 57.1 28.3 1.1 9. 9 39. 3 90. 4 3. 6 100. 0 
1935...... 7.0 48. 3 55.3 29. 5 1.0 10.2 40. 7 96.0 4.0 100. 0 
1936. ..... 16.5 50.2 56. 7 28.8 .8 10. 2 39. 8 96.5 3.5 100. 0 
1937 3_.... 25.7 48.0 53. 7 31.7 , d 10. 4 42.8 96. 5 3.5 100. 6 


1 Comparable data for earlier years in Minerals Yearbook, 1937, p. 810. 

3 If bootleg coal were included the proportion from anthracite would be 6.4 percent in-1936 and 5.6 in 1937 
at constant and 6.7 in 1936 and 6.0 in 1937 at prevailing water power equivalents. 

3 Subject to revision. 
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FIGURE 7.—Percent of total B. t. u. equivalent contributed by the several sources of energy, counting water 
power at constant fuel equivalent, 1889-1937. If water power is counted at the prevailing fuel equivalent 
of central stations in each year, its proportion is 3.2 percent in 1899 and 3.5 percent in 1937, and the pro- 
portions of the other sources of energy are affected accordingly. 


FINAL BITUMINOUS STATISTICS FOR 1936 


Tables 10 to 24 give the final detailed statistics of bituminous mine 
operations in 1936. The subjects covered include production, number 
and size of mines, employment, equipment and methods of prepara- 
tion, fuel economy, stocks, foreign trade, and world production. 

In accordance with the practice followed by the Bureau of Mines in 
previous years, the statistics in this report relate to mines having an 
output of 1,000 tons a year or more and do not attempt to include 
many small mines producing less than 1,000 tons per year that sell 
their output by wagon or truck. 
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BITUMINOUS COAL 709 


PRODUCTION, BY WEEKS AND MONTHS 


The following tables summarize the statistics of weekly and monthly 
production of bituminous coal first published in the Coal Commission's 
Weekly Coal Reports. The figures are estimates based upon daily 
and weekly statements of cars of coal and beehive coke loaded by 
the principal railroads and of shipments over the Monongahela, 
Allegheny, Ohio, and Kanawha Rivers. The estimates are revised 
afterward to agree with the results of the annual statistical reports 
from the coal producers; therefore the figures given here differ slightly 
from the estimates originally issued in the weekly reports. 

For the method used in counting holidays see chapter on Coal in 
Mineral Resources of the United States, 1930, page 631. 


TABLE 12.— Estimated weekly production of bituminous coal in 1936 


Num- Average Num- | Average 
ber of | production ber of | production 
Week ended— |Production| work- | per work- Week ended— |Production| work- | per work- 
(net tons) ing ing day (net tons) ing ing day 

days (net tons) days | (net tons) 
Jan. 4... 1 5, 031, 000 13.1 2 1,651,000 || July 18........... 7, 104, 000 6.0 1, 184, 000 
Jan. 11........... 9, 306, 000 6.0 1,551,000 || July 25........... 7, 360, 000 6.0 1, 227, 000 
Jan. 18_____ `. `` 8, 874, 000 6. 0 1, 479, 000 || Aug. 1..........- 7, 450, 000 6.0 1, 242, 000 
Jan. 25... .......- 8, 579, 000 6.0 1, 430, 000 || Aug. 8........... 7, 724, 000 6.0 1, 287, 000 
Feb. 1........... 9, 227, 000 6.0 1, 538, 000 || Aug. 15.......... 7,867, 000 6.0 1, 311, 000 
Feb. 8........... 10, 222, 000 6.0 1, 704, 000 || Aug. 22.......... 7, 165, 000 6.0 1, 294, 000 
Feb. 15.......... 10, 558, 000 6.0 1, 760, 000 || Aug. 29.......... 8, 137, 000 6.0 1, 356, 000 
Feb. 22.........- 9, 950, 000 5.9 1, 686, 000 || Sept. 5........... 8, 380, 6.0 1, 397, 000 
Feb. 29......... 10, 013, 000 6.0 1, 669, 000 || Sept. 12.......... 7, 985, 000 5.0 1, 597, 000 
Mar. EE 8, 980, 6.0 1, 497,000 || Sept. 19.......... 8, 698, 000 6.0 1, 450, 000 
Mar. 14, 7, 165, 000 6.0 1, 294, 000 || Sept. 26.......... 8, 911, 000 6.0 ], 485, 000 
Mar. 21______ `` `` 5, 848, 000 6.0 975, 000 || Oct. 3 9, 337, 000 6.0 1, 556, 000 
Mar. 28.......... 6, 528, 000 6.0 1, 088, 000 || Oct. 10___________ 9, 785, 000 6.0 1, 631, 000 
Apr. EE 6, 603, 000 5.2 1, 270, 000 || Oct. 17........... 9, 874, 000 6.0 1, 579, 000 
Apr. Ila... 7, 473, 000 6.0 1, 246, 000 || Oct. 21........... 9, 937, 000 6.0 1, 656, 000 
Apr. 18.......... 6, 884, 000 6.0 1, 147,000 || Oct. 31........... 10, 193, 000 6.0 1, 699, 000 
Apr. 25.......... 7, 208, 000 60| 1,201000 || Nov. 7......-.--- 9, 782, 000 5.5| 1,779,000 
May 2.........-. 6, 924, 000 6.0 1, 154,000 || Nov. 14.........- 10, 247, 000 5.6 1, 830, 000 
May 9..........- 6, 863, 000 6.0 1, 144,000 || Nov. 21.........- 10, 469, 000 6.0 1, 745, 000 
May 16.......... 6, 768, 000 6.0 1, 128, 000 || Nov. 28.........- 9, 972, 000 5.0 1, 994, 000 

BY. 28 MAA 6, 850, 000 6.0 1, 142, 000 || Dec. 5........... 10, 715, 000 6.0 1, 786, 000 

May 30.......... 6, 704, 000 5.3 1, 265, 000 || Dec. 12.......... 11, 040, 000 6.0 1, 840, 000 
June 6........... 6, 526, 000 6.0 1, 088, 000 || Dec. 19.........- 10, 776, 000 6.0 1, 796, 000 
June 13.......... 6, 794, 000 6.0 | 1,132,000 || Dec. 26.......... 8, 223, 5.0 | 1,645,000 
June 20.......... 6, 796, 000 6.0 1, 133, 000 || Jan. 2.........-.- ! 7, 659, 000 14.0| 21,786, 000 
June 27......... 6,961,000 | | 6.0 1, 160, 000 —— F -—m—E 
d'ulg4 , 564, 000 5.0 1, 313, 090 439, 088, 000 | 306. 6 1, 432, 000 
Jüly o ota , 896, 000 6.0 1, 149, 000 


1 Figures represent output and number of working days in that part of the week included in the calendar 
year shown. Total production for the week of Jan. 4, 1936, was 8,435,000 net tons: for the week of Jan, 
2, 1937, 9,110,000. . . 

2 Average daily production for the entire week and not for the working days in the calendar year shown 
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The total number of mines producing 1,000 tons or more per year 
for which the authors have obtained a record in the calendar year 
1936 1s 6,875 (table 14). This figure indicates a substantial increase 
over the number found by F. G. Tryon and associates in previous 
canvasses under the auspices of the Bureau of Mines, which included 
6,258 such mines in 1934 and 6,315 in 1935. In part, the increase 1s 
real, for the development of hard roads and cheap motor transport 
has led to the opening of large numbers of small truck mines. In 
part, however, the indicated increase is due to more complete coverage. 

The Commission and the District Boards created under the 1937 
Coal Act have endeavored to compile complete lists of all producers 
of coal regardless of size, down to the smallest wagon mine or country 
bank. As of June 18, 1938, code acceptances had been received 
from 8,266 producers of bituminous coal. These acceptances glve 
the tonnage produced in 1936, among other data, and a careful check 
of them has disclosed numerous mines not previously listed either 
by the Federal or the State mine departments. While great num- 
bers of these mines produced less than 1,000 tons a year and have 
therefore been omitted from the present statistics, a considerable 
number reported more than 1,000 tons in 1936, and they have there- 
fore been added to the record. At the same time, increased attention 
has been paid to enumeration of small mines by certain State mine 
departments, such as those of West Virginia and Alabama. 

This growing interest in the small mines is partly responsible for 
the apparent rise in numbers, especially in Alabama, Indiana, Iowa, 
Pennsylvania, and West Virginia. The change in coverage affects 
the comparability of the record as far as number of mines is con- 
cerned. It has little effect on the comparability of the tonnage 
record, because of their relatively small production. 


LABOR STATISTICS 
MEN EMPLOYED 


In 1936 the average number of men employed at bituminous-coal 
mines was 477,204. "This represents an increase of 3.2 percent over 
the reported total of 462 403 for 1935.3 (See fig. 8.) 

Statistics of men employed, as compiled by the National Bitumi- 
nous Coal Commission, represent annual averages of the number of 
workers on the rolls on the days when the mines were in operation. 
In 1936, as in 1935, the standard questionnaire called for the number 
of men employed at each of the 12 pay periods nearest the fifteenth 
of the month. In computing the average number employed the Coal 
Commission has continued the practice that had been followed by the 
Bureau of Mines of excluding pay periods when mines were shut down 
and were giving employment only to maintenance men. Chiefly for 
this reason, the Bureau of Mines record of employment yielded larger 
figures than the average number of wage earners computed by the 
decennial Censuses of Mines and Quarries, since the Census averages 
included the shut-down periods.* 


3 The method of collecting employment statistics is explained in detail in the chapter on Coal in Mineral 
Resources of the United States, 1929, pt. II, pp. 738-740. For an explanation of the classification of mine 
em loyees. see chapter on Coal in Mineral Resources of the United States, 1930, pt. II, p. 651. 

he differences between the two methods of computation are discussed at length in Employment and 
ean Statistics of Mines and Quarries, 1935, pt. I, Bituminous Coal, which was published by the Works 
Progress Administration as Report E-3 of the National Research Project on Reemployment Opportunities 
and Recent Changes in Industrial Techniques. 
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Although the Dureau's method gives à more accurate measure of 
the working force in the coal industry, it does not consider the time 
lost by men on the rolls through intermittent operations. To meas- 
ure the influence of intermittency upon employment, the Bureau of 
Mines recorded separately the factor of mine activity as indicated 
by the average number of days of plant operation. The average 
number of men employed when the mines were in operation was then 
used, in conjunetion with the average number of days of operation, 
as & measure of the total volume of employment in the 1ndustry. 
This method has been followed by the Coal Commission in computing 
employment data for 1936. 

In recent years a special problem has arisen in the recording of 
employment through the adoption of local ““share-the-work” agree- 
ments, by which the employees of a mine are divided into two crews 
or groups who work on alternate days. Such agreements for “‘stagger- 
ing" or alternating the work are not to be confused with the practice 
of operating both a day and a night shift but relate rather to division 
of the available work between two groups of workers on the same shift, 
usually the day shift. 

Specific inquiries regarding such agreements were made by the 
Commission of Mines in Illinois fand {Indiana [in {1936,'iand la few in- 
stances were specifically reported by operators from other States. In 
such cases, the operator was asked to make a separate report of “the 
average number of men on the pay rolls" and “the average number of 
men working." The latter figure is the one used in compiling the 
statistics of “number of employees" given in this report. 

Were the figure of *number of men on the pay rolls" used at these 
mines, the number of men employed for Illinois would be increased 
by 2,883 and for Indiana by 282. A small number of employees was 
involved in similar reports from other States. 

The figures on *number of men employed" as given in this report 
are therefore somewhat short of the total number of men on the rolls 
of the mines that reported such share-the-work agreements. On 
the other hand, it is possible that local share-the-work agreements 
existed in 1936 at some other mines, which were not reported, and 
that at still other mines a certain amount of work-sharing was prac- 
ticed without formal agreement between operators and the miners' 


union. 
DAYS OPERATED 


Bituminous-coal mines operated an average of 199 days in 1936 
— with 179 days in 1935. 

All statistics on days of mine operation included in this report are 
weighted averages, in which the operating time of each mine has 
been weighted by the number of its employees. Several States that 
collect statistics of mining publish figures on days worked that are 
simple averages of all mines reporting, without regard to size. "These 
unweighted averages are likely to be unduly depressed by the small 
mines (which generally operate less steadily than the larger) and hence 
tend to understate the amount of time worked by the typical mine 
employee. 
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MAN-DAYS OF LABOR 


It is calculated that employees at bituminous-coal mines performed 
95,078,532 man-days of labor in 1936. 

In computing the total amount of working time expended in the 
production of bituminous coal, the Coal Commission has utilized the 
records of the relatively small number of operators who were able to 
furnish specific information regarding the man-days or man-hours 
worked by their employees. For the great majority of the mines, 
however, it has been necessary to calculate the total man-days of 
labor by multiplying the number of workers employed underground 
and on the surface by the number of days operated by the mine and 
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mines, 1900-1937. 


the tipple, respectively. Although these computations were made 
for each individual mine, the total is necessarily an approximation 
that is subject to an appreciable margin of error. 

Until the American coal industry arranges to keep an accurate 
record of the man-days or man-hours of employment, all computations 
of accident rates, daily earnings, and output per man will remain 
subject to qualification. Meanwhile, the method of multiplying 
men times days must be accepted as the best available procedure. 

A summary record of men employed, days operated, and man-days 
of labor in 1936 is given for the various bituminous-coal-producing 
States in table 10. Details by counties for 1936 and comparative 
State summaries for 1935 and 1936 are given in table 24, 
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FUEL EFFICIENCY 


TABLE 16.—Indicators of the effect of fuel economy on consumption of coal per unit 


of performance since the World War 


Reduction 
Pounds (percent) 
Steam railroads: , , 
Pounds per 1,000 gross ton-miles freight service: 
Average. WEE ed AAA 
E 1030... 2. 4 s ocuetbeesdes ee 119 30. 0 
AVOIOPO, EE 117 31.2 
Pounds per passenger-train car-mile: 
Average, 1010-20: E 18.5 12.2 tous 
BN CPAS6; 1930 ca tte pra 15.3 17.3 
AvVerase. EE 15.1 18.4 
Electric-public-utility power plants: 
Pounds per kilowatt-hour, 1919... 2.222222 2c LLL LL LLL Lll LL lll ll lll llll.l- Oud nd aue c Ie 
Pounds per kilowatt-hour, 1936------------------------------------------------ 1.4 56.2 
Pounds per kilowatt-hour, 103/ .. 2. 2 LL LLL Ll ll LLL Lll nono 1.4 56.2 
Iron and steel—pounds coking coal per ton of pig: ! 
LEE iY A 
SB SEEN 2, 901 18. 9 
Coke manufacture: Savings of heat values through recovery of gas, tar, light oils, 
and breeze by extension of byproduct in place of beehive coking, 1913-36, ex- 
pressed as percent of coal used for all coke in 1936 2. 2.2... lc c c clc. |.------..- 20.2 


! Includes only savings through higher yields of merchantable coke per ton of coal charged and lower 
consumption of coke per ton of iron. Excludes economies through recovery of byproducts, which are 


treated in next item. 


2 These byproducts are used in part for boiler fuel, in part for metallurgical purposes, in part for domestic 


heating and cooking, and to a small extent for automotive fuel. 
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FIGURE 9.—Trends in fuel efficiency in the United States, 1917-37. 
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STOCKS HELD BY CONSUMERS 


TABLE 17.—Stocks of bituminous coal in hands of commercial consumers and of 
anthracite and bituminous coal in retail dealers’ yards, 1936-37 


Days' supply at current rate of consumption on date of stock taking 


pou stock 

of bitumi- 
Date nous coal By- Elec- Retail Retail 
estimated | Prod- | steep | Other | Coal- | trie | Yards, | Rail- | Total | Yards, 
(net tons) plants : Ë : bitu- | roads e anthra- 

coke trials | plants ties minous minous t 
plants eite 
1936 
Jün.l1...2:25:55 37, 017, 000 36 26 32 75 60 23 23 30 35 
Feb. 1.......... 33, 052, 000 30 24 25 71 57 17 20 24 23 
Mar. 1......... ; ; 25 21 22 61 51 12 17 20 19 
ADE: Dose 28, 083, 000 23 23 23 60 59 20 20 25 31 
ay 1.........- 26, 596, 000 21 21 22 39 62 22 20 25 38 
June 1.......... 28, 073, 000 23 25 28 44 62 57 21 31 77 
July 1:..-—————— 28, 753, 000 26 25 28 48 53 57 21 31 59 
Aug. 1......... 30, 126, 000 31 28 29 58 48 61 20 33 57 
Sept. 1........- , 071, 000 33 28 31 56 49 02 20 34 17 
Ot. Jo SL 34, 604, 000 36 28 31 55 49 46 22 33 62 
Nov. 1........- 37, , 000 39 27 30 59 54 42 20 33 51 
Dec. 1... 39, 648, 000 42 28 29 59 59 38 20 33 55 
Dec. 31........- 42, 926, 000 42 31 29 58 59 25 26 31 38 
193 

Jan lecitina 42, 926, 000 42 31 29 58 59 25 26 31 38 
Feb. l... 43, 390, 000 40 85 29 54 65 22 28 31 37 
Mar. 1......... 46, 574, 000 42 37 28 52 69 22 31 32 26 
Apr. 1... .... , 153, 000 46 43 83 58 75 22 41 37 24 
May 1......... 46, 921, 000 41 43 32 53 17 32 33 38 31 
June 1.........- 45, 169, 000 39 43 36 55 80 66 32 42 49 
July 1: : L. 43, 936, 000 40 47 37 60 72 61 35 43 93 
ANG. A 43, 371, 000 37 44 41 61 69 66 33 43 122 
Sept. 1......... 43, 851, 000 36 40 42 59 66 59 33 42 71 
Ott 1-: zie , 032, 000 37 39 44 66 69 39 30 41 51 
Nov. 1........- 47, 986, 000 44 43 43 65 73 40 27 41 65 
Dec. 1.......-«- , 280, 000 53 45 42 75 78 37 29 43 50 
Dec. 31......... 47, 074, 000 56 44 42 61 79 25 32 40 36 


COAL LOADED FOR SHIPMENT BY INDIVIDUAL RAILROADS AND 
WATERWAYS 


Table 18 shows the quantity of bituminous coal originated on each 
railroad and waterway in 1936 as reported by mine operators in answer 
to the following inquiry: 


List railroads or waterways on which product was first loaded for shipment: 
(Name of road or waterway) (Net tons loaded on each) 


As these statistics include nonrevenue railroad fuel they may differ 
from those compiled by the railroad companies, which often show 
only revenue freight and include coal received from connecting lines 
or coal shipped off the Lakes docks, as well as that originating at 
mines on the lines reporting. 

In general, the figures are given under the name reported by the 
operator; and the Coal Commission does not attempt to combine them 
under the name of the larger system, believing that such combination 
can best be made by those using the figures, as they are probably 
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familiar with coal-traffic problems. If such combination is made, 
the total usually will be found to check reasonably well with the 
statistics issued by railroads that keep records of total coal originated. 


Where the road serving the district is a subsidia 
some operators may report their coal as loaded on 


ry of a larger road 
t 


e subsidiary and 


others as loaded on the parent system (a few subsidiaries have been 
consolidated under the name of the parent road). 


TABLE 18.— Bituminous coal loaded for shipment in 1936 by individual railroads and 
waterways, as reported by operators, in net tons 


[Includes also lignite and hard coal mined outside of Pennsylvania] 


Quantity 
Route State ai 
otal for 
By State route 
RAILROADS 
Alabama Central______._ dis stack Alabama.............. 38, 807 38, 807 
Alabama Great Southern. ------------------------------ — rr À 182, 382 182, 382 
[COS wA rc T O AAA 128, 397 128, 397 
Algers, Winslow & Western......----------------------- E E 1, 768, 398 | 1,768, 398 
AAA 1, 013, 
A A ee issouri. 66,317 |f 1 080, 292 
A ERE Kentucky............. 406, 310 406, 310 
EENS CGolorado ------------ 216, 99 I 
Hlinols..- oes Se Mr n 
h Topeka & Santa Fe..........................|1Kansas................ , 81 885, 176 
EE EE Missouri.............. 176, 85 dE: 
New Mexico.......... 1, 168, 569 
Illinois................ 290, 352 
an ee 541, 101 
A An OMO IIIN] s sd dos || 27,783, 579 
Pennsylvania. ........ 10, 512, 550 
West Virginia......... 12, 539, 224 
Bessemer & Lake Erie._....-.---.---------------------- Pennsylvania. ........ 9, 713, 143 3, 713, 143 
Birmingham Southern---------------------------------- Alabama.............. 13, 084 13, 084 
Buffalo Creek & Gauley-------------------------------- West Virginia. __ — 777, 170 777, 170 
Cambria & Indiang Pennsylvania. ........ 3, 271,507 | 3,271,507 
Campbell’s Creek.....---------------------------------- West Virginia......... 969, 1 969, 105 
Carbon County E (tahu cu nous cee 242, 960 242, 960 
AT ono osc eee beta A A Gone ---------------- i D. 149, 481 
Central of Qeorgia------------------------------------- (deoa. ayam |} 740,034 
[bio as PR 8, 436, 15 
kó & ODIO... sis re ees (RS 884, 49, 878, 459 
eee West Virginia. ........ 40, 557, 7 | i 
Cheswick & Harmar.._-_..-.---------------------------- PODES wena: ee 732, 732, 029 
Chicago & Eastern Ilinois------------------------------ (dan 5 e eL ORA JV- a s80, 720 
Chicago & Illinois Midiand mec Geet 4, 113, a 4, 113, 777 
rd. AA Á 
Chicago & North Western. --.---..--.------------------ UE , 500 | 2, 613, 230 
Wyoming............. 32, 047 
Colorado.............. 299, 578 
Illinois................ 7, 171, 635 
Chicago, Burlington & Quinocy.......................... Jowa E 231, 631 8, 636, 351 
Missouri. ...---------- 69, 030 
Wyoming............. 804, 477 
Chicago Great Western. ---.-....--.---....--.------.-.. IO WA=cosicoscessodósss 21, 672 21, 672 
Chicago, Indianapolis & Louisville...................... Indiana............... 1, 253, 646 1, 253, 646 
E T 4, 123, 999 
Jowa_._....... ets! 574, 073 
issouri.............. 19, 830 
Chicago, Milwaukee, St. Paul & Pacific. .........-..-.- Montana. ............. 884, 744 5, 633, 236 
North Dakota......... 1 27, 974 
South Dakota......... (1) 
Washington........... 2, 616 
Hlinols SPAREN 615, 657 
; OW A 665, 408 
Chicago, Rock Island & Paciflc......................... Missouri.............. 147, 940 1, 613, 035 
Oklahoma............. 184, 930 


t South Dakota included with North Dakota. 
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TABLE 18.—Bituminous coal loaded for shipment in 1936 by individual railroads and 


waterways, as reported by operators, in net tons—Continued 


Quantity 
Route State — 
otal for 
By State route 
RAILROADS—continued 
Chicago, Springfield & St. Louis Illinois---------------- 307, 870 307, 870 
Cleveland, Cincinnati, Chicago & St. Louis. .......-..- (Tocame AA ` 215 e 5, 141, 950 
Kentucky............. 84, 91 
Clinchfield_- -...-.---------------------------+--------- {Virginia aS LETS, 1, 836, 429 \ 1, 921, 347 
Colorado & Southeastern. ._--..-....-..--...----------- Colorado.............. 202, 350 202, 350 
Colorado & Southern. ..................... cll cL LLL |----- EE 747, 337 747, 337 
Colorado & Wyoming. .......................... 2... .. lo rc NET 447, 587 447, 587 
Conemaugh & Black Lick.............................. Pennsylvania ........ 15, 624 15, 624 
Crystal River & San Juan. ..................-.......... Colorado.............. 1, 089 1, 089 
Cumberland & Pennsylvania........................... Maryland............. 732, 393 732, 393 
Dardanelle & Russellville............................... Arkansas.............- 54, 647 54, 647 
Dents RUDO EE u Ot eases Pennsylvania. ........ 6, 700 6, 700 
Denver & Iotermountain Lll... Colorado.............. 133, 336 133, 336 
iud A A 1, 200, 242 
Denver & Rio Grande Western........................- New Mexico. ......... 25, 667 2, 897, 435 
Eecher 1, 671, 526 
Denver d Salt Lake ---------------------------------- Colorado.............. 930, 059 930, 059 
Des Moines & Central Loen IOWS.. toe 101, 545 161, 545 
Detroit, Toledo & Ironton ONO SE 11, 684 ; 
East Broad Top Railroad & Coal Co. .................. Pennsylvania. ........ 514, 567 514, 567 
Eastern Railway & Lumber Co......................... O onneton Bist eee dls 10, s 10, 612 
AA ous Da 
Erie. ocn VE ARA 1, 342, 334 1, 342, 484 
Evansville & Ohio valleg. Indiana -------------- 22, 123 22, 123 
Evansville, Suburban & Newburgh.....................|..... go. See 149, 810 149, 810 
Fort Dodge, Des ee d Southern................... TOW nes oce ale 10, 000 , 000 
Fort Smith & Western..............----..-------------- Oklahoma idc acu 120, 736 126, 736 
Fort Smith, Subiaco. & Rock Island. ................... Arkansas.............. 11, 439 11, 439 
Galesburg & Great Eastern. Illinois... . . cosmos 10, 422 10, 422 
Montana...........-.- 380, 534 
Great Northern: 2. u. l. uu uu L u duci eiii Decius {North Dakota. ....... 425, 214 | 978, 685 
Washington........... 172, 937 
Harriman & Northeastern. _---------------------------- Tennessee............. 270, 316 2/0, 316 
Huntingdon & Broad Top Mountain Railroad & Coal | Pennsylvania. ........ 198, 780 198, 780 
TSS Saw CENTS 237, 836 
MOIS soo ease 8, 903, 483 
Illinois Central.. _-------------------------------------- CTT 198, 349 14, 051, 576 
Kentucky............. 4, 711, 908 
Illinois Terminal: omiten tad cas Illinois... 5-25: 804, 544 804, 544 
rr s A ete sa aa ise Indiana..............- 330, 241 330, 241 
International-Great Northern... sees Se 2 124, 706 3 124, 706 
entucky............- 22, 385 
Interstate-.-------------------------------------------- Ei E 1, 707, 339 ! 1, 729, 724 
Iowa Southern Utilities Co. ............ 2... -- (fe EE 251, 803 251, 803 
Johnstown & Stony Creek c. c... Pansa —— — 133, 292 133, 292 
Joplin-Pittsburg AA A Kansas---------------- 241, 755 241, 755 
Kanawha Central ------------------------------MMMMO West "Virginia USTEDES 221, 156 227, 156 
Kanawha, Glen Jean & Eastern---..----.--------------|----- spo 542, 899 542, 899 
eege pls 2 s 
; &nS89...... S 52, 745 
Kansas City Southern. --------------------------------- Mis EE 629, 350 720, 468 
Oklahoma. ----------- 33, 745 
Kansas, Oklahoma & Out LL. Oklahoma. ...........- 30, 090 80, 090 
Kelley's Creek & Northwestern._.......-...-------...-- West Virginia........- 667, 043 667, 043 
Kentucky & Tennessee. -------------------------------- Kentucky--.---------- 574, 440 574, 440 
Lake Erie, Franklin & Clarion.......................... Pennsylvania......... 87,975 87,975 
Laramie, North Park & Western......................- Colorado.............. 19, 610 19, 610 
Ligonlér Valley o ul EEN Pennsylvania......... 232, 705 232, 705 
Litchfield & Madison...........................--.....- Illinois................ 668, 681 668, 681 
Alabama.............. 2, 218, 265 
Illinois... 33, 74 
Louisville & Nashville... ................................ Kentucky............- 26, 195, 274 |? 29, 524, 210 
Tennessee............. 876, 2 
Virginia............... 200, 670 
IIA: EE Alabama...........-... 963, 448 963, 448 
M ichigan Central APA IAS gan EE 2 y 9, 755 
rkansas.............. 9, 754 
Midland Vaileg. J... aeaa- (Oklahoma sz 22, 855 ) “90,312 
. : e nols___.. . . .. El ; 
Minneapolis & St. Louis Eat Ee 36, 377 ) 851, 163 


3 International-Great Northern includes Rockdale, Sandow & Southern and Texas Short Line. 
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TABLE 18.— Bituminous coal loaded for shipment in 1936 by individual railroads and 
waterways, as reported by operators, in net tons— Continued 


Quantity 
Route State Wai 
otal for 
By State route 
RAILROADS—continued 
Minneapolis, St. Paul & Sault Ste. Marie............... North Dakota 572, 735 572, 735 
Missouri-Illinois...........-..__..------.-_--_----_---.- Illinois-..------------- 58, 916 58, 916 
Kansas 279, 230 
Missouri-Kansas-Texas.._...-..------.----------------- Ce eg 259. Do 669, 989 
TOMOS _... 47, 500 
Arkansas.............- 971, 293 
Missouri E E Ee DE » 199. 2 6, 892, 542 
ren MS ma, Das 
: : abama.............. , 235 
Mobile & Ohio. o eS , 255,386 \ 330,021 
ennsylvania......... , 513, 
Monongahela. ---------------------2---2 -2-2-22 {Wont Cid zé 400 |) 11, 152, 552 
Een AA A A Arkansas.............. 46, 146 40, 146 
Montana, Wyoming & Gouthern Montana.............. 311, 756 311, 756 
IVE ORC OUR e tata rl dc a AU c E ADU oo aa Pennsylvania......... 5, 667, 805 5, 667, 805 
Nashville, Chattanooga & St. Louis. ................... Tennessee............. 769, 960. 769, 960 
New Haven & Dunber o oaaao Pennsylvania......... 5, 236 5, 236 
New York Central (includes coal shipped over Kanawha | (Ohio.................. 6, 397, 870 
& Michigan, Kelley’s Creek, Toledo & Ohio Central, |; Pennsylvania. ........ 3, 665, 247 |? 11, 126, 152 
and Zanesville & Western. West Virginia. ........ 1, 063, 035 
Nicholas, Fayette & Greenbrier-------------------------l|----- dO. o oes oer 1, 754, 112 1, 754,112 
Kentucky............- 4, 103, 417 
Norfolk & Western_.__ dolia caos sees tee Virginia. .............. 5, 695, 919 |? 40, 132, 981 
West Virginia. 30, 333, 645 
Northeast Oklahoma. ................-.....-..--....---. Kansas 5, 435 5, 435 
Northern Alabama _...... .. .. ll... Alabama... .... 325, 062 325, 062 
Montana.............- 1, 224, 834 
Northern Pacific................. 2. 2c LL lll lll lll. North Dakota 613, 293 2, 763, 058 
Washington........... 924, 931 
Oklahoma Cite-Ada-Atoka Oklahoma............. 8, 380 8, 380 
Oneida & Western..................-.. lll Ll lll... .- Tennessee............. 60, 450 60, 450 
PACING Coast uuu uu l EE cts Washington........... 182, 306 182, 306 
Ilinois...............- 308, 095 
Pennsylvania (includes Pittsburgh, Cincinnati, Chicago | |Indiana............... 2, 316, 035 
& St. Louis). ORIO EE 4,321, 452 |? 40, 742, 628 
Pennsylvania...-...... 32, 707, 936 
West Virginia......... 1, 089, 110 
Peoria & Pekin Union.................................- Illinois................ 75, 472 75, 472 
Peoria Terminal....------------------------------------|----- Oe ee Pe se astas 1, 053, 816 1, 053, 816 
Pero Marquette. eer Michigan............. 205, 959 205, 959 
Pittsburg & Shawmut ll Ll lll... Pennsylvania......... 842, 797 842, 797 
Pittsburg County... oo eae se ccc ee rure Oklahoma............ 20, 370 20, 370 
Pittsburgh & Lake Erie. ............................... pennsylvania AA 4, 390, En 4, 390, 732 
AI ay ee sas ua , 392 
Pittsburgh & West Virginia. ..........................- [Ponnsyivania PRA 2, 018, 821 2, 425, 838 
West Virginia......... 10, 625 
Pittsburgh, Lisbon & Western.......................... Pennsylvania......... 405 405 
Pittsburg, Shawmut «€ Northern....................... |------ dO: tie Sie ose 475, 217 475, 217 
gcn MT PD West Virginia......... 143, 708 143, 708 
Quincy, Omaha & Kansas City.................-......- Missouri.............. 101, 946 101, 946 
Rio Grande & Eagle Dass Texas--.-------------- 18, 791 18, 791 
Rio Grande SoutherD. ---..oooccoococococococonanmacoco. Colorado.............- 9, 527 9, 527 
Rockdale, Sandow & Southern. ........................ Texas______-.._.--__.- (2) (2) 
Rutland, Toluca & Northern... .......................- Ilinois................ 32, 363 32, 363 
St. Louis & Belleville Electric... ........................|.--.- o e SEN 1, 022 1, 022 
St. Louis & O'Fallon................................ ee (0; EE 313, 048 313, 048 
Alabama.............. 1, 055, 364 
Arkansas.............. 235, 232 
St. Louis-San Francisco... Kansas................ 391, 099 2, 706, 159 
Missouri.............. 562, 921 
Oklahoma. . ---------- 521, 543 
St. Louis Southwestern of Texas.......................- Texas... 593, 854 593, 854 
Seaboard Air Line..........- 222 c2. rección Alabama.............. 16, 529 76, 529 
NM o (+ SERM A 1, 656, 781 
South : Tee Dann i EE 948 
OUTRO: cio A LL UAE C ndiana............... , 455, 635 
Kentucky............. 1, 118, 601 7, 624, 897 
ennessee............- , 720, 
Virginia..............- 1, 503, 304 


? International-Great Northern includes Rockdale, Sandow & Southern and Texas Short Line. 
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TABLE 18.—Bituminous coal loaded for shipment in 1936 by individual railroads 


and waterways, as reported by operators, in net tons—Continued 


Quantity 
Route State 
Total for 
By State route 
LRAILROADS—continued 
Southern euer New Mexico... ....... 258, 247 258, 247 
Springfield Terminal- LLL... Illinois..... Se 368, 113 368, 113 
Susquehanna & New York. ................... LLL... Pennsylvania......... 18, 246 18, 
RE Tennessee... .......... 731, 459 731, 459 
Tennessee Central... u o O esses do...------------- 326, 549 326, 549 
Tennessee Coal, Iron & Railroad Co...................- Alabama.............. 2, 068, 597 2, 068, 597 
Texas Short Line..------------------------------------- KE (2) (2) 
Thomas & Savreton Alabama.............. 729, 300 729, 300 
Toledo, Peoria & Western.__.........-.....-.-----.---- AS 20, 678 20, 678 
Twin City Electric... .-.ooooococccocccccccccccccoo Washington........... 59 59 
Uintah A A as aus a eed Colorado... ........... 5, 503 5, 503 
Eeer Pennsylvania......... 81, 732 81, 732 
Colorado.............. 900, 156 
Idaho................- 255 
il OOOO Uta UU PES 5,438,451 
Washington........... 32, 285 
Wyoming............. 4, 485, 178 
ipn m ———————— sosz Pennsylvania. ........ 43, 190 843, 190 
ur ——————Ó— Utah------------------ 1, 086, der 1, 086, 904 
O irginia.-.------------ , 686 
Vu West Virginia. ........ 9, 485, 230 |f % 606, 916 
Illinois... enone 1, 810, 394 
A soot aed eee tee Iowa. usnu ee erue 118,697 |; 2,291,354 
Missouri. --.---------- 362, 263 
Western Allegbeny-.------------------------------------ Pennsylvania......... 168, 312 168, 312 
Maryland... .......... 609, 726 
Western Maryland- ------------------------------------ Pennsylvania....-...- 335, 546 |; 4, 143, 351 
West Virginia. .......-- 3, 198, 079 | 
West Virginia Northern ----....-.-.-------.------------|.---- ul oss 2 170, 781 170, 781 
Wheeling & Lake ke Ohl0. AAA 3, 263, 889 | 3,263, 889 
ee Te 2 u z Du tah cis is ele lta ald Pennsylvania. ........ 7, 688 7, 688 
A CA A ecce ELA Ed West Virginia. ........ 89, 732 89, 732 
Woodward Iron Co------------------------------------- Alabama.............. 1, 059, 178 1, 059, 178 
Youngstown & Suburban ORs uode cece , 354 58, 
Total railroad shipments--------------------------|------------------------ 370, 762, 901 | 370, 762, 901 
WATERWAYS 
Allegheny River---------------------------------------- Pennsylvania......... 1, 059, 449 1, 059, 449 
Big Sandy EE Kentucky............. 1, 302 1, 302 
Black Warrior River__..........-.-..------------------- Alabama.............. 83, 560 83, 566 
Groon River EP Kentucky-.-_.--------- 43, 372 43, 372 
Kanawha River --------------------------------------- bs yen ps a 2 pu 1, 371, 457 
: ennsylvania......... , 402, 5 
Monongahela Hiver {Wout Virginia. ........ 408, 816 20, 811, 344 
Muskingum River occiso sida is didas ONO: o. oon sanct 583, 939 583, 939 
Kentucky............. 236, 899 
EE E lO EE 
Ohio River. En Pennsylvania......... 2, 000 885, 814 
West Virginia......... 646, 115 
Youghiogheny Hiver .. cllc oo Pennsylvania......... 27, 440 27, 440 
Total waterway abhinments Lc ccc lolo 24, 867, 683 | 24, 867, 683 
Grand total, loaded at mines for shipment by rail- |... LL 395, 630, 584 | 395, 630, 584 
roads and waterways. 
Commercial sales by truck or wagon. ................. |. LL Llc ..... 27,929,298 | 27,929, 298 
Other sales to local trade, or used by employees, or taken |... 9, 571, 997 9, 571, 997 
by locomotives at tipple. 
Used for power and heat or made into coke at mines. |. 00000000 0 5, 956, 024 5, 956, 024 
"Fotal DEOGUCUION societat uere acu Zulu: uuu s prse cud 439, 087, 903 | 439, 087, 903 


? International-Great Northern ineludes Roekdale, Sandow & Southern and Texas Short Line. 
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IMPORTS AND EXPORTS 5 


TABLE 19.—Bituminous coal! imported for consumption in the United States, 
1936-37, by countries and customs districts, in nel tons 


1936 1937 1936 1937 

COUNTRY DISTRICT— continued 
North America: Maine and New Hampshire...... 83,982 | 95,701 
Cañada... cocacola acaso 209, 394 | 252, 147 || Maryland........................|.....-.- 232 
Mexico... . 85 EA Massachusetts_..._.... 6,995 |.......- 
Europe: Michigan. ......................- 259 325 
Netherlands...............-.. 07 c Montana-Idaho. ................- 73, 469 | 101, 227 
United Kingdom. ............ 61, 774 5,513 || New Orleans....................- 168 |.......- 
Asia: Japan...................... 504 336 Ont Oe Se ee eee E AA 67 AREA 
Oceania: Australia............... MI A A eeh 340 
——| —_— — Philadelphia. See 168 |........ 
271, 798 | 257,996 || St. Lawrence. ..................-- 60 |.......- 
== || San Antonio.................-.... BO ERST 
DISTRICT San Francisco...................- 529 |........ 
Vermont -2-2 2, 100 1, 311 
ATI orcos ias 11,806 | 10,781 || Virgin Islands...................- 54, 442 5, 282 
Buffalo. aiu ee 174 es Washington... 31, 346 42, 050 

Dakota. l T os eee kee ee 6, 125 520 

Duluth and Superior. ............ 73 227 271,798 | 257, 996 


1 Includes slack, culm, and lignite. 
TABLE 20.—Exports of bituminous coal to (1) Canada and Mexico, (2) the West 


Indies and Central America, and (8) “overseas”? destinations, 1930-87, in thou- 
sands of net tons 


(3) “Overseas” (all other countries) 


(2) West 
(1) Indies New- 
Year Canada and found- Grand 
and Central land, South Total | total 
Mexico Amer- Mique- | Amer- | Europe| Asia | Africa [Oceania “over- 
ica ! lon, and ica seas" 
Ber- 
muda 
1930.........- 13, 667 1, 180 95 353 469 14 97 2 | 1,030 | 15,877 
198 AA E 756 98 306 246 18 DO [.ancseca 724 12, 126 
1002: oz cecus 8, 429 235 0 108 3 8 25 (2) 150 8, 814 
1933.......... ; 223 21 174 7 6 ¿NA 214 9, 037 
1934.......... 10, 213 410 40 203. [2 2 22. AO ESE 246 | 10, 869 
Lt AA, 9, 044 456 31 197 9 9. A E 242 9, 742 
1936.........- 9, 912 470 44 163 50 (3) (4) 16 273 | 10,655 
1937. ..-.....- 12, 052 732 51 265 10 24 IL PA 360 13, 145 


: ee Bahamas and Panama. Virgin Islands included prior to 1935. 
ons. 

3 1 ton. 

43 tons. 


5 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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TABLE 21.—Bituminous coal exported from the United States, 1936-87, by countries, 
an net tons ! 


Country 1936 
North America: 
Bermuda............. 7, 062 
British Honduras..... 402 
Canada............... 9, 906, 101 
Central America: 
Costa Rica....... 47 
Guatemala....... 269 
Honduras. ..-....- 337 
Nicaragua.......- 108 
Panama.......... 32, 135 
Salvador.......... 41 
Greenland............ 343 
Mexico............... 5, 886 
Miquelon and St. 
Pierre Islands.....- 11, 720 
Newfoundland and 
Labrador........... 24, 983 
West Indies: 
British: 
Jamaica. ..... 13, 154 
Trinidad and 
obago..... , 400 
Other British. 3, 938 
Cuba............. , 853 
Dominican  Re- 
public.......... 74 
French........... 20, 604 
Haiti............. 5 
Netherlands...... 766 
10, 426, 334 
South America: 
Argentina............ 28, 660 
Bolivia............... 101 
Drain 2 110, 296 
Chile. ------------ 10, 222 
Colombia............. 4 
Ecuador.............. 26 
Guiana: 
British. .......... 516 
Surinam (Neth- 
erland)......... 2, 820 


1937 


6, 873 
195 
12, 047, 788 


38, 341 


104, 152 


12, 835, 440 


19, 617 
36 

209, 766 
153 

39 

32 

232 


2, 831 


Country 1936 
South America—Contd. 

Gr A 3, 919 
Uruguay............- 6, 620 
Venezuela............ 

163, 252 
Europe: 
Belgium. lo 
France... l... 
| he: | AA 42, 605 
Netherlands... .......|.........--- 
United Kingdom..... 7, 249 
49, 854 
Asia 
SA AA A 
eee yes heave kat beer A 
Netherland India ON 
Philippine Islands... .|............ 
Saudi Arabia......... 1 
1 
Africa: 
Altria A A 
Liberia............... 3 
3 
Oceanía: 
Australia............. 15, 400 
French............... 115 
15, 515 
Grand total......... 10, 654, 959 


1937 


13, 144, 678 


! Amounts stated do not include fuel or bunker coal loaded on vessels engaged in the foreign trade which 


aggregated 1,621,741 tons in 1936, and 1,831,650 tons in 1937. 


TABLE 22.— Bituminous coal exported from the United States, 1936-37, by customs 


districts, in net tons 


1937 


14, 661 
11,323 


62, 013 
65, 788 
964, 608 


632 
2, 967 
1, 950 


310 
3, 266 
53 


District 1936 1937 
Pacific coast —Continued. 
San Francisco. ....... 169 15 
Washington.......... 6, 595 3, 203 
Northern border: 

TT: EE 1, 103, 091 1, 162, 807 
Chicago- .-------------ļ------------ 18 
Dakota............... 7, 790 7, 468 
Duluth and Superior. 40, 800 48, 446 
Michigan............. 1, 199, 176 1, 247, 994 
Montana-Idaho.......|...........- 73 
ONO: ocio a 6, 427, 522 8, 057, 839 
Rochester............. 741, 126 1, 113, 742 
St. Lawrence. ........ 359, 473 74, 694 
Vermont.............. 108 181 

Miscellaneous 
Alaska 159 65 
Puerto Ríco.......... 0 5 
Virgin Islands........ 1 24 
10, 654, 959 | 13, 144, 678 


District 1936 
North Atlantic: 
aine and New 
Hampshire......... 223 

Massachusetts... ` 2 

New York............ 9, 178 

Philadelphia.......... 5, 736 
South Atlantic: 

Maryland............ 105, 442 

South Carolina. ...... 64, 542 

Virginia. ............. 567, 054 
Gulf Coast: 

Florida............... 9 

Mobile. .............. 9, 716 

New Orleans. ........ 1, 586 
Mexican border: 

Arizong 207 

El Paso..............- 5, 034 

San Antonio.......... 168 
Pacific coast: 

Los Angeles. .........|............ 


San Diego............ 46 


8 
36 
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FIGURE 10.—Twenty-eight years’ exports of bituminous coal to Canada and Mexico, the Caribbean, and 
“overseas” destinations. 


SHIPMENTS TO ALASEA, HAWAII, PUERTO RICO, AND THE VIRGIN ISLANDS 


In addition to the export trade proper, the United States supplies a 
small tonnage of anthracite and bituminous coal in Alaska, Hawai, 
Puerto Rico, and the Virgin Islands. Shipments of bituminous coal to 
each of these possessions in 1937 were as follows: Alaska, 24,562 tons; 
Hawan, 8,238 tons; Puerto Rico, 20,465 tons; and Virgin Islands, 
68,359 tons. Comparative shipments for 1936 were: Alaska, 27, 635 
tons; Hawai, 8,161 tons; Puerto Rico, 23,561 tons; and Virgin Islands, 
41,728 tons. 

WORLD PRODUCTION 


TABLE 23.— World production of coal and lignite, 1983-87, by countries, in thousands 
of metric tons 


[Compiled by R. B. Miller, Bureau of Mines] 


Country 1933 1934 1935 1936 1937 
North America: 
Canada: 
Co8l asi ees a 7,741 9, 613 9, 358 10, 308 10, 971 
¡A A 3, 057 2, 916 3, 241 3, 508 3, 341 
Greenland............................- 5 6 
MEXICO eebe, 647 782 1, 143 1, 297 (1) 
United States: 
Anthraeite 44, 943 51, 862 47,317 49, 513 46, 189 
Bituminous and lignite............ 302, 663 326, 011 337, 809 393, 780 401, 386 
South America: 
Argentina. casi das (1) (1) (1) (1) (1) 
E A ERA 634 708 757 649 763 
CG PAN IA 1, 538 1, 808 1, 900 1,871 2, 001 
Colombia.............................- ) (1) 1) (1) 
Per: A p EE saset 30 35 85 90 d 
Venezuela Cast qn cmt 5 6 6 7 1) 
Europe 
Albania: EENEG d 2 2 3 4 
Austria: 
COR A E Su 239 251 2 244 230 
A A O esce 3, 014 2,851 2, 971 2, 897 3, 242 


See footnotes at end of table. 


BITUMINOUS COAL 


725 


TABLE 23.— World produ tion of coal and lignite, 1933-37, by countries, in thousands 


of metric tons— Continued 


Country 


Europe— Continued. 
Belgium... 


Lignite 


Lignite 


LN em — ef - mm — = — — — — = — — c = — = — em = 


Germany: 2 


Lignite 


Lignite 


Lignite 


-~ æ æ æ a u o u o o gp e ze rm rs mm en es mn em mp e e e om em es wi 


-~ a m æ ep — — c mm -— 4 mm e em o o o mm ep em mm ep em mm we om wm wm 


< mp — en ew mm e  — mm em — mp mm mm em om em < vm — zm wm < — — — zi 


- gr em em — op em ep en zm vm ep ep ms mm --: ep em o mp wem mm op e — zen em = 


Svalbard (Spitsbergen)---------------- 
Sweden.... 


United Kingdom: 
Great Britain. ...................- 


Asi 


Northern Ireland 
U. 8. S. R.: 


Lignite 


— «o^ em og A mp em ww o o rm zm ee 


Federated Malay States 
A ------------------------ 
Indochina. 


Japan: 


Africa: 


-w m æ æ m m o vm we 


Lignit- A AA 


¡AMA 


Algeria. ` ` 
Belgian Congo: Coal 2... 
Morocco, French. ....................-. 
Nigeria.... 
Portuguese East Africa................ 
Southern Rhodesia...................- 


See footnotes at end of table. 


10, 627 
14, 968 


46, 887 
1, 094 


109, 692 
126, 794 
10, 56] 
99 

800 

5, 907 
107 


334 
383 


12, 574 
97 


27, 356 
33 


228 
11 


210, 436 


51, 105 
3, 956 


379 
3, 177 


(1) 
28, 379 
1, 307 
222 
20, 610 
1, 591 

(1) 


484 
10, 714 


79 
1, 568 


10, 789 
15, 071 


47, 632 
1, 025 


124, 910 
135, 995 
11, 318 
104 


756 
6, 199 
113 


224, 269 
1 


61, 580 
4, 819 


12, 195 


132, 379 
146, 033 
10, 624 
83 


823 
6, 718 
115 


443 
545 


11,878 
86 
28, 543 
18 


211 
20 


278 
1, 667 


7, 016 
304 
709 
424 

4 


225, 816 
4 

67, 998 
4, 820 


400 
4, 028 


1, 999 


695 
13, 574 


27,876 


102 
1, 524 


12, 233 
15, 949 


45, 226 
920 


146, 707 


160, 276 
11, 673 
106 


827 
7, 105 
127 


806 
769 


12, 803 
89 


29, 748 
14 


216 
20 


705 
14, 842 


171, 140 
184, 681 

13, 371 
(1) 


917 


8, 055 
126 


(1) 
(1) 


14, 321 
490 


36, 218 
19 


236, 935 


79, 400 


428 
4, 572 


1, 036 
15, 491 
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TABLE 23.—W orld production of coal and lignite, 1983-37, by countries, in thousands 
of metric tons—Continued 


Country 1933 1934 1935 1936 1937 
Oceania: 
Australia: 
New South Wales... 7, 233 8, 000 8, 838 9, 347 10, 213 
Queensland....................... 890 972 1, 06 1, 064 1, 067 
TASMANIA .-.--------------------- 118 115 126 134 
Victoria 
COB Loiu ee 531 363 484 434 262 
Err EE 2, 621 2, 660 2, 257 3, 094 3, 448 
Western Australia................. 466 508 546 574 (1) 
New Zealand: 
COS Lun nz rs NE 857 845 873 | 2. 313 
Pra AAA A cse use 993 1, 248 1, 311 1, 302 ! 
Total, all grades. ................ 1,176,000 | 1,284,000 | 1,329,000 | 1,446, 000 1, 515, 000 
[J a 
Lignite (total of items shown abovo)....... 179, 000 192, 000 197, 000 223, 000 253, 000 
Bituminous and anthracite (by subtrac- 


HOD) ET ——— Sus 997,000 | 1,092,000 | 1,132,000 | 1,223, 000 1, 262, 000 


1 Estimate included in total. 

3 Exclusive of mines in the Saar. 

3 Mines under French control until Mar. 1, 1935. 

4 Approximate production. 

$ Production of the most important coal-producing areas. 


DETAILED STATISTICS, BY STATES AND COUNTIES 


Detailed production and employment statisties are given in table 24 
for each coal-producing county in the United States from which 
three or more operators submitted reports in 1936. Statistics for 
counties with less than three reporting producers have been com- 
bined with data for other counties in the same State to avoid dis- 
closing individual returns, unless permission to publish has been 
eranted by the operators in question. The county details are sup- 
plemented by State totals for both 1936 and 1935. 

In this series the reported production is classified according to the 
principal methods of distribution or use. Beginning with 1932 the 
series was expanded to include data on the growing volume of coal 
moving from mine to consumer by truck. This tonnage has been 
shown for the last 4 years as “commercial sales by truck or wagon." 

The statistics of total value of coal production and average value 
per ton have been omitted from table 24 because a more accurate 
record of this information has been assembled by the Coal Commis- 
sion on its cost forms. The reader's attention 1s directed to the fact, 
however, that the Coal Commission figures include selling expenses 
and wholesale discounts that were specifically excluded from the 
earlier series compiled by the Bureau of Mines. As a consequence, 
the two series are not precisely comparable. 

The data used in this report, like those published for many years 
by the Bureau of Mines, relate only to mines with an annual output of 
1,000 tons or more. Although all mines regardless of size are sub- 
ject to regulation under the provisions of the National Bituminous 
Coal Act of 1937, it seemed advisable to maintain the continuity 
of the old series by excluding the very small mines that sell by truck or 
wagon. This fact should be borne in mind also when the statistics 
in this report are compared with similar data compiled by State 
mine departments. Differences arise in large measure from varia- 
tions in coverage of the State reports, some of which include data for 
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all mines regardless of size and some others only data for mines em- 
ploying more than a specified minimum number, which ranges from 
2 to 10 men. 

As already pointed out, the enumeration of 1936 resulted in the in- 
clusion of some mines of over 1,000 tons, which had hitherto escaped 
the attention of both the Federal and State mining departments. 
This has a slight effect upon the comparability of the figures of pro- 
duction and employment in certain areas, particularly in Alabama, 
Indiana, lowa, Pennsylvania, and West Virginia. 

Because of a change in the method of reporting, the statistics of 
average production per man per day for 1932 to 1936 are not pre- 
cisely comparable with those for earlier years. Before 1932 they were 
based on the calculated number of man-shifts obtained by multiply- 
ing the average number of men employed at each mine by the number 
of days worked at the mine. Since 1932, operators have been asked 
to make a special report of the number of man-shifts actually worked 
wherever the necessary record was kept. The number of operators 
able to furnish this information was small, although it is increasing 
from year to year. The reported man-shifts were utilized wherever 
possible to improve the accuracy of the record. Otherwise, the man- 
shifts were calculated by multiplying the number employed under- 
eround and on the surface by the number of days worked by the mine 
and tipple, respectively. 
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PRODUCTION AND CONSUMPTION IN ALASKA 
TABLE 25.—Coal produced and consumed in Alaska, 1932-36 


Imported from 


Produced in Alaska, chiefl y 
foreign coun- 


subbituminous coal and | Imported from 


States, chiefly 


lignite ! : : tries, chiefly, Total coal 

Year se bituminous coal} consumed 

ton? | from British | (net tons) 

Columbia ? 
Net tons Value (net tons) (net tons) 

AA ns et P d 102, 700 $514, 000 28, 422 3 13, 959 3 145, 081 
| oc EE 96, 467 481, 000 21, 524 14, 009 132, 000 
A Nees oie 107, 508 451, 000 28, 317 3 14, 675 3 150, 500 
Ud OA 119, 425 502, 000 26, 554 15, 707 161, 686 
1930 A TURN 136, 593 574, 000 27, 643 11, 806 176, 042 


1 Compiled by the Alaskan Branch of the Geological Survey. 
2 Compiled from records of the Bureau of Foreign and Domestic Commerce. 
3 Revised figures. 


STATISTICS OF LIGNITE AND OF ANTHRACITE AND SEMI- 
ANTHRACITE OUTSIDE OF PENNSYLVANIA ° 


Lignite, with a production in 1936 of 3,110,000 net tons, and anthra- 
cite and semianthracite outside of Pennsylvania, with a production 
in 1936 of 520,000 net tons, are not in the same categories of solid 
mineral fuels with Pennsylvania anthracite (54,580,000 net tons in 
1936) or bituminous coal (439,088,000 net tons in 1936). Due, how- 
ever, to the geographic location of the three principal lignite fields, 
and to the inherent characteristics of hard coal, these coals have been 
deemed important enough to be treated separately since 1928 in the 
annual statistical reports of Mineral Resources of the United States ” 
and its successor publication, Minerals Yearbook. Final figures of 
operations in 1937 are not yet available. 


TABLE 26.— Production, value, men employed, days mines operated, and output per 
man per day at lignite mines in 1936 


[Includes all coal produced in the areas mapped as ''lignite" in Geol. Survey Prof. Paper 100-A. Note 
that subbituminous coal, sometimes known as “black lignite,” is not included] 


North South 
Dakota Dakota Montana ! Texas Total 
Production (net tons): 
Loaded at mines for shipment........- 1, 619, 116 20, 100 4, 000 766, 060 2, 409, 276 
Commercial sales by truck or wagon... 450, 383 20, 552 40, 413 27,769 539, 117 
Other sales to local trade or used by 
employees, etc....-...---.----------- 138, 733 651 6, 224 2, 075 147, 683 
Used at mines for power and heat. ` 7, 103 28 60 6, 422 13, 613 
i Total production. ................... 2, 215, 335 41, 331 50, 697 802, 320 3, 109, 689 
alue: 
WOt@l A EE $2, 534, 000 $55, 000 $87, 000 $624, 000 | $3, 300, 000 
Average per ton. ...................... $1. 14 $1. 33 $1. 72 $0. 78 $1. 06 
Number of employees: DO Moa opere 
Underground.......................... 0662 17 59 448 ], 186 
Surface (including strip pits) .......... 746 33 15 66 860 
Total employees... .................- 1, 408 50 74 514 2, 046 
Average number of days mines operated... 192 231 190 206 196 
Average tons per man per day............- 8. 20 3. 58 3. 60 7. 57 7.74 
Produced by stripping (net tons) .........- 1, 366, 921 33, 517 2 87, 227 (2) 1, 487, 665 


1 Includes output of Daniels, Dawson, Richland, Roosevelt, Sheridan, Valley, and Wibaux Counties. 
? Montana and Texas. 


* Compiled by L. Mann, Coal Economies Division, Bureau of Mines. Detailed tables, by counties (lig- 
nite only), shipments of railroads, methods of recovery, etc., omitted here for lack of space, were published 
by the Bureau of Mines in mimeograph form under date of January 25, 1938. Copies are available for free 
distribution upon request. 

7 See especially Mineral Resources, 1930, part II, pp. 721-720. 
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TABLE 27.—Production, value, men employed, days mines operated, and output per 
man per day at the principal hard-coal mines outside of Pennsylvania in 1936 


[Includes coal classified as anthracite and semianthracite in Geol. Survey Prof. Paper 100-A, the Coal 
Fields of the United States] 


^ 


Colorado, 
Arkansas N w e, Virginia Total 
Washington 
Production (net tons): 
Loaded at mines for shipment.................- 275, 415 38, 416 165, 951 479, 782 
Commercial sales by truck or wagon........... 3, 085 847 24, 813 28, 745 
Other sales to local trade or used by employees, 
or taken by locomotives at tipple............. 1, 051 513 150 1,714 
Used at mines for power and heat 2 TAL [u z tas 7, 470 10, 211 
va Total production..........................-.- 282, 292 39, 776 198, 384 520, 452 
alue: 
d NN A A A Ez UEM Le $926, 000 $173, 000 $536, 000 | $1,635, 000 
Average per A An $3. 28 $4. 35 $2. 70 $3. 14 
Number of employees: 
Underground... 859 117 381 1, 357 
Surface (including strip pits). -.---------------- 188 45 136 369 
Total employees- ------------------------MMM 1, 047 162 517 1,726 
Average number of days mines operated............ 115 184 197 146 


Average tons per man Per day.....................- , 2.35 1.33 1. 94 2. 06 
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PENNSYLVANIA ANTHRACITE! 


By M. van Sicuen, H. L. Bennit, L. Mann, AND J. R. BRADLEY 


SUMMARY OUTLINE 
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REVIEW OF 1937 


Although production and prices declined and the use of competitive 
fuels apparently increased, there were certain encouraging | Abg $ 
ments during 1937. "The 'efforts of Anthracite Industries, Inc., 
popularize the use of anthracite were broadened and increased; Co 
present wage agreement was extended for 12 months from May 1 
1938; legislation designed to restrict the sale of coal trucked from 
illicit mines was adopted in several States; imports of competitive 
fuels decreased, while anthracite exports increased considerably; and 
the so-called motor-compelled freight rates were extended to June 30, 
1938. Early in 1937 the Governor of the Commonwealth of Pennsyl- 
vania appointed a commission to report on conditions in the industry, 
but at the close of the year no action had been taken on the several 
interim reports. Bills to regulate the industry, somewhat along the 
lines of the Bituminous Coal Act of 1937, were introduced in both 
houses of Congress. "The plan to coordinate prices, initiated in 1935, 
was discontinued. 

Statistical trends of the industry for 1936 and 1937 are shown in the 
following tables: 


1 Data for 1936 are final; data for 1937 are final except as noted. 
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TABLE 1.—Statistical trends of the Pennsylvania anthracite industry, 1933-37 


1933 1934 1935 1936 1937 
Production: 
Loaded at mines for shipment: 
Breakers................- net tons..| 41, 780, 739 | 49, 435, 764 | 44, 369, 285 | 46, 256, 132 | 44, 016, 915 
oe Fe De i Rosle creed D AE do....| 1, 231, 984 966,804 | 1,794,402 | 2,066,973 | 1,837,879 
Dredges 2. sees eg do.... 322, 686 353, 754 374, 142 324, 895 348, 350 
Sold to local trade and used by em- 
Dlovees net tons..| 3,249,552 | 3,285,936 | 2,874,970 | 3,226,887 | 2,981,391 


Used at collieries for power and heat 
net tons..| 2,956,383 | 3,126,033 | 2,745,984 | 2,704,648 | 2,671,898 


— 


Total production............... do....| 49, 541, 344 | 57, 168, 291 m 158, 783 | 54,579, 535 | 51,856, 433 
Value at breaker, washery, or dredge. ....... $206, 718,000 $244, 152,000 $210, 131 ,000 $227,004, 000 $197,599,000 
Average sales realization per net ton on 

breaker shipments: 


Lump and broken.....................- $5. 43 $5. 43 $5. 16 $5. 05 $5. 08 
¡A A, $5. 90 $5. 88 $5. 44 $5. 60 $5. 06 
el dr EE $6. 25 $6. 23 $5. 87 $6. 09 $5. 21 
Chestnut. 5 ucl eee eee ore $5. 95 $5. 98 $5. 64 $5.91 $5. 23 
ix RR CT $A. 22 $4. 40 $4. 16 $4. 30 $4. 01 
Total domestic. .......................- $5. 78 $5. 80 $5. 45 $5. 67 $5. 01 
Buckwheat No. 1.-.---------------.---- $2. 84 $2. 86 $2. 88 $2. 91 $2. 95 
Buckwheat No. 2 (Rice)................ $1. 50 $1. 56 $1. 74 $2. 01 $2. 26 
Buckwheat No. 3 (Barley). ............ $1. 00 $.97 $1. 08 $1. 23 $1. 45 
O AAA reU tee $1. 24 $1.95 Io ecce A $. 78 
Other, including Buckwheat No. 4..... $. 63 $.71 $.57 $. 68 $. 79 
Total steam... $1. 93 $1. 08 $2. 03 $2. 10 $2. 21 
Total, all sizZ€S-_------------------------ $4. 46 $4. 53 $4. 29 $4. 42 $4. 03 
Percentage by sizes in total breaker ship- 
ments: 
Lump and broken............. percent... 0.4 0.3 0.3 0.3 0.4 
jor. Map NOW: do.... 8.5 7.9 7.0 6.5 5.7 
DUOVÜL. LUE cet see d do.-.- 22.8 22.4 21.8 21.3 22.1 
SEH E do...- 24.0 25. 5 26.1 26. 4 26. 2 
TAEAE Feta a ia do.... 10. 2 10. 6 10. 7 10. 4 10. 8 
Total deeg . u scio sce. do.... 65. 9 66. 7 65. 9 64.9 65.2 
Buckwheat No. 1................ do...- 15. 2 15.3 15. 1 15.1 14.7 
Buckwheat No. 2 (Rice)......... do.... 8.9 8.6 9. 3 8.4 7.9 
Buckwheat No. 3 (Barley)....... do... 7.8 7.6 7.8 8.8 8.9 
AAA eee Sca do. 2h | (D "usos centre saus (1) 
Other, including Buckwheat No. 4 
percent... 2.1 1.8 1.9 2.8 3.3 
Total steam... do.... 34.1 33. 3 34.1 35.1 84.8 
Producers' prea on Dec. 31 2____net tons..| 1,106,000 | 1,921,000 | 1,911,000 | 2,259,000 | 2, 154,000 
EXDOFS. 7. nr cecus eres 0....| 1,035,000 | 1,298,000 | 1,609,000 | 1,678,000 | 1,914,000 
IMDOIS. ———— oed RETE do.... 456, 000 478, 000 571, 000 615, 000 390, 000 
Consumption (calculated)............ do....| 49, 600, 000 | 55, 500, 000 | 51, 100, 000 | 53, 200, 000 | 50, 400, 000 
Capacity in operation (calculated). ..do....| 83, 000, 000 | 84, 000, 84, 000, 87, 000, 000 d 
Average number of days worked............ 182 207 189 192 8) 
Man days lost on account of strikes and 
Joek-outs-._...... ee an 686, 692 714, 856 768, 307 407, 372 (3) 
Number of men on strike during year....... 50, 948 38, 994 26, 127 27,574 (3) 
Average number of men employed.........- 104, 633 109, 050 103, 269 102, 081 4 101, 500 
Output per man per day......... net tons.. 2. 60 2. 53 2. 68 2. 79 (3) 
Output per man per year............. do.... 473 524 505 535 (3) 
Gate cut b Y machines. .........- do....| 1,648,249 | 1,981,088 | 1,848,095 | 2,162,744 | 1,984,512 
Quantity mined by stripping......... do....] 4,932,069 | 5,798,138 | 5,187,072 | 0,203,267 | 5,696,018 


Quantity loaded by machines underground 
net tons..| 6,557,267 | 9,284,486 | 9,279,057 | 10,827,946 | 10, 683, 837 
Distribution: 
Total receipts in New England 5 
net tons..| 5,252,000 5, 972, 000 | 5, 402, 000 5, 287, 000 | 4,826, 000 


Exports to Canada... do....| 1,027,000 | 1,266,000 | 1,592,000 | 1,664,000 | 1,893,000 
Loaded into vessels at Lake Erie $ 

net Long 425, 000 607, 000 559, 000 689, 000 674, 000 
Receipts at Duluth-Superior ?... .do.... 135, 000 229, 000 182, 000 309, 000 296, 000 


1 Less than 0.1 percent. 

3 From records of the Anthracite Institute. Figures represent prepared coal on the ground at the breaker. 

3 Data not yet available. 

4 Estimated from the report of the Pennsylvania Department of Mines, with allowance for employees 
of dredge operators and strip contractors. 

5 From records of the Massachusetts Department of Labor and Industries, Division on the Necessaries 
of Life. 

6 From records of the Ore and Coal Exchange. 

7 From records of the United States Engineer Office, Duluth, Minn. 
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Production.—Production of Pennsylvania anthracite in 1937 totaled 
51,856,000 tons, 5 percent less than 1936. (See fig. 1.) This figure 
includes a small quantity of semianthracite produced in Sullivan 
County but does not include the output of unauthorized mines, which 
may have been 2 to 3 million tons. 

Shipments from breakers and washeries amounted to 45,855,000 
tons, 5 percent less than the 1936 figure of 48,323,000 tons. 

Consumption.—Consumption, derived from production plus imports 
minus exports and from the change in producers’ stocks at the begin- 
ning and end of the year, was 50,400,000 tons, a decrease of 5 percent 
from 1936. Sales of illicit coal have not been considered in either 
year. 

Distribution.—Tidewater receipts of anthracite in the New England 
States, including imports, were 1,113,458 tons, a reduction of 20 
percent from 1936; and receipts by rail were 3,712,734 tons, a decrease 
of 5 percent. Loadings at Lake Erie ports ‘declined 2 percent and 
receipts at Duluth-Superior, 4 percent. Shipments off Lake docks 
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FIGURE 1.— Trends in production and stocks of Pennsylvania anthracite, 1028-37. 
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also decreased—at Lake Superior, 3 percent, and at Lake Michigan, 
2 percent. 

Trend of stocks.—At the close of 1937 stocks of electric-power 
utilities totaled 1,442,333 tons, a gain of 31 percent over 1936, and 
stocks on Lake Superior docks were 184,349 tons, a gain of 22 percent. 
Stocks at railroads decreased 14 percent to 275,475 tons; other indus- 
trial consumers, 15 percent to 240,889 tons; Lake Michigan docks, 
2 percent to 169,277 tons; retail dealers? stocks, 9 percent to 530,864 
tons; and producers’ stocks, 5 percent to 2,154,429 tons (see fig. 1). 

Weather.—1t is reported that during the 6 coal-burning months of 
1937 the demand for heating, based on the temperature in nine of 
the leading anthracite markets, decreased 10 percent compared with 
the same period in 1936.? 

Anthracite Institute.—The Anthracite Institute, which is sustained 
by producers, continued active efforts in 1937 toward the reduction 
and final elimination of illicit coal; appeared for the industry in rail 
and truck freight-rate cases; followed proposed State and National 
legislation; continued its statistical services; maintained cordial 
cooperation with the Bureau of Mines; and served as a focal point 
for the discussion of problems of the industry. 'The Executive 
Director of the Institute continued on the Advisory Board of the 
Bureau of Mines. 

Anthracite Industries, Inc.—Anthracite Industries, Inc., increased 
lts staff in 1937; extended its advertising program; prompted the 


2 Anthracite Institute, Bull. 980, Dec. 14, 1937, p. 5. 
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opening of permanent showrooms in major anthracite markets 
displaying modern anthracite equipment; cooperated with architects, 
builders, and heating-supplies dealers; and expanded the activities 
of the laboratory at Primos, which it took over from the Institute 
late in 1936. The laboratory assists manufacturers in improving 
old and in developing new and improved anthracite-burning 
equipment. 

Retail Solid Fuel Industry Coordinator in the City of New York.— 
The Office of the Coordinator took a very active part during 1937 in 
all matters pertaining to the distribution and consumption of solid 
fuels. As anthracite constitutes about one-half of the consumption 
of solid fuels in New York and as by far the larger part of the anthra- 
cite so consumed is sold at retail for domestic use, the Office of the 
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FIGURE 2.— Monthly prices of Pennsylvania anthracite, f. o. b. mine, as quoted by the trade journals, 1913- 
37. Prices are averages of the range as quoted on the New York market. 


Coordinator follows the anthracite fuel situation closely. Late in 
1937 a 57-page report of statistics and text was issued by the Coordi- 
nator covering the situation from 1926 through 1937, with particular 
reference to anthracite and competing fuels. 

Prices.—The circular price of Stove coal at the mine decreased, and 
that of Buckwheat No. 1 increased (see Fig. 2). The average price of 
Company Stove during 1937 was $5.98, a decline of 12 percent, and 
of Company Buckwheat, $3.36, a rise of 3 percent over 1936, according 
to trade journals. Wholesale prices, on tracks at destination, of 
Chestnut and Pea decreased 4 percent to $9.36 and 3 percent to $8.15, 
respectively. 

The average value per net ton at plant for all 1936 production, 
comprising all shipments, local sales, and colliery fuel, was $4.16. 
(The preliminary figure published last year and based on two-thirds 
of the tonnage was $4.13.) 

The average value for all anthracite produced in 1937 dropped to 
$3.81 per net ton, 35 cents below 1936, and the aggregate value at 
plant fell to $197,599,000, the lowest figure since 1915. 

Exports.—Exports of Pennsylvania anthracite in 1937 totaled 
1,914,173 tons, 14 percent more than in 1936. Shipments to Canada 
increased 299,101 tons, or 14 percent, and represented 98.9 percent of 
total United States exports of anthracite during 1937. 


PENNSYLVANIA ANTHRACITE 153 


According to Canadian records, total imports of anthracite into 
Canada in 1937 were 3,559,133 tons, or slightly more than in 1936. 
Of the 1937 total, the United States furnished 2 003,317 tons, an 
increase of 19 percent over 1936, while imports from Great Britain 
were 1,134,855 tons, a decrease of 15 percent. Imports from other 
countries declined 18 percent to 420,961 tons. The United States 
share of the total Canadian imports of anthracite was 48 percent in 
1936 and 56 percent in 1937. 

The Canadian Market.—The fuel and power apparently available in 
Canada from coal, lignite, natural gas, fuel oils, and developed water 
power, in terms of coal, was approximately the same in 1936 as in 
1927 and 1928, or about 50,000,000 net tons. During the period 
1927-36, inclusive, the peak was reached in 1929 at 53,071,000 tons, or 
about 6 percent greater than in 1927, and the low point in 1932 at 
38,309,000 tons, or about 24 percent ‘below 1927. 

The remarkable feature of the fuel and power situation in Canada 
is the outstanding progress made in the development of Canadian 
water-power resources, which are far from being completely utilized. 
In 1927 the water power used was estimated as equivalent to 12,908,- 
000 net tons of coal, or about 26 percent of the fuel and power avail- 
able, and in 1936, as equivalent to 18,210,000 tons of coal, or about 37 
percent of the total fuel and power consumed in that year. 

Available data indicate that during a trade depression shipments of 
bituminous coal from the United States to Canada decline. Of the 
imports of bituminous coal into Canada during the period 1927-36, 
the United States supplied 99 percent, except in 1932 to 1935, inclu- 
sive, when the percentage was 98 to 97 percent. 

The data on this country’s share of the Canadian anthracite market 
during the 1927-36 period are not so favorable. Total imports of 
anthracite into Canada have fluctuated between a low of 3,016,000 
tons in 1933 and a high of 4,256,000 tons in 1930, the average for the 
decade ended in 1936 being 3,582,300 tons. The United States’ 
share of the total imports of anthracite has ranged from a high of 86 
percent in 1928 to a low of 47 percent in 1933, with an average of 63 
percent for 1927 to 1936, inclusive. Thus, while competitive fuels 
from United States sources have strengthened their position, so have 
anthracites from other countries. This development has been due 
largely to the low ocean freight rates on anthracite from transoceanic, 
chiefly European, countries; to the preferential treatment, gr anted 
first in 1931, to British anthracite; and finally to the need for foreign 
exchange of ‘certain foreign countries. Details are shown in the fol- 
lowing table. 


3 Coal Statistics for Canada 1936, p. 22, and Quarterly Coal and Coke Statistics for Canada, December 
1937, p. 13. | 
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TABLE 3.— Canada's coal supply and the coal equivalent of certain other mineral fuels 
and water power used, 1927—36, in thousands of nel tons 1 


Anthracite Bituminous coal Lignite 
Fuel er Total 
uel | power 0 
Year Percent Percent SE and gas! (coal |interms 
Import-| from | Cana- |Import-| from | Cana- |Import- Ë oil ^ |equiva-| ofcoal 
ed? | United| dian? | ed? |United| dian? | ed? lent)* 
States States 
1927-3 4, 108 80 | 12, 188 | 14,059 99 | 3,757 11 855 | 2,314 | 12,908 | 50, 200 
1928. .....- 3, 749 86 | 12, 709 | 12, 750 99 | 3,779 11 903 | 2,667 | 13,821 | 50,395 
1929. ...... : 79 | 12, 485 | 13,690 99 | 3,902 14 | 1,135 | 3,205 | 14,620 | 53,071 
1930........ 256 69 | 10, 649 | 14,137 99 | 3,404 19 | 1,175 | 3,189 | 14,219 | 51,048 
1931. ...... 3, 162 70 | 8,822 | 9, 99 | 2,881 6 | 1,035 | 2, 12,461 | 41,003 
1932. ...... 3, 149 54 | 7,806 | 8, 503 96 | 3,407 3 937 | 2,837 | 11,667 | 38,309 
1933. ...... 3, 016 47 | 8,128 | 7,791 96 | 3,328 3 926 | 3,012 | 12,670 | 38,874 
1934. .....- , 601 51 | 10,051 | 9,148 97 | 3,185 3 926 | 3,176 | 15,289 | 45, 279 
1935. .....- 3, 443 49 | 9,783 | 8,288 96 | 3,523 5 996 | 3,228 | 16,801 | 46, 067 
1936. ...... 8, 419 49 | 10,683 | 9,296 99 | 3,826 5 | 1,125 | 3,259 | 18,210 | 49,823 


1 Adapted from table 33 in Coal Statistics for Canada 1936, p. 31, except the percentages of coals imported 
from the United States, which were taken from Trade of Canada (imports for Consumption and Exports), 
for the vents mentioned. 1 ton of lignite has been considered as equivalent to 1 ton of anthracite or bitumi- 
nous coal. 

2 Entered for consumption. 

3 Production less exports. 

4 Based on 1 ton of coal equals 25,000 cubic feet. 

5 Based on 1 ton of coal equals 151 imperial gallons (about 4.3 barrels). 

6 Pounds of coal per kilowatt-hour: 1927, 1.84; 1928, 1.76; 1929, 1.69; 1930, 1.62; 1931, 1.55; 1932, 1.50; 1933, 
1.47; 1934, 1.47; 1935, 1.46; and 1936, 1.46. 


Natural gas and fuel oils were equivalent to 3,169,000 tons of coal 
in 1927 and to 4,384,000 tons of coal in 1936, an increase of 38 percent. 

The average retail price of anthracite in Montreal, Quebec, in 
1934, 1935, and 1936, was $14.77, $13.80, and $13.48 per net ton, 
respectively, and in Toronto, Ontario, $13.85, $13.67, and $13.79, 
respectively, according to Coal Statistics for Canada, 1936, page 35. 
Virtually all of the anthracite imported into Ontario originates in 
iie denge while European anthracites dominate the Quebec 
market. 

Imports.—Imports of anthracite, nearly all of which entered the 
New England States, slumped from 614,639 tons in 1936 to 395,737 
tons in 1937. Imports from Russia declined 41 percent and from 
Great Britain 21 percent. In 1937 imports of anthracite were 21 per- 
cent of exports. Imports of coke decreased 13 percent, and imports 
of briquets were insignificant.* 

Nonfuel uses of anthracite.—The tonnage of anthracite used for 
nonfuel purposes although small is increasing. Altogether there are 
some 24 nonfuel uses of anthracite, probably the largest of which is 
as a filter at waterworks. This filter is sold under the trade name of 
“Anthrafilt.” $ 

Employment.—The number of men employed at the anthracite 
mines declined from 102,081 in 1936, as based on direct reports from 
operators, to an estimated 101,500 in 1937, using as a basis the figure 
of the Pennsylvania Department of Mines with allowance for em- 
ployees of dredge operators and strip contractors. 

Time lost from labor disputes was 47 percent less in 1936 than in 
1935. Suspensions of work from this cause were much shorter in 
1936 than in 1935, although the numbers of men involved in both 
years were within a few percent of each other. 


4 Bureau of Foreign and Domestic Commerce. NEM 
5 Transactions of the First Annual Anthracite Conference of Lehigh University, Bethlehem, Pa., 1938, 


p. 38 
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As of May 1, 1937, men doing piece work (contract miners and their 
helpers), who are paid by the hour, work 7 hours a day and 35 hours a 
week, with the same pay for 7 hours as they formerly received for 
8 hours. Labor costs represent about two-thirds of the total cost 
of producing anthracite. No widespread labor dispute occurred 
during 1937. | 

Mechanical loading—The deep-mined anthracite mechanically 
loaded, totaled 10,828,000 tons in 1936 and 10,684,000 tons in 1937, 
or approximately 1,500,000 tons more in both years than in 1935. 
Of these tonnages, hand-loaded face conveyors handled about 72 
percent in both years and mobile loaders and scrapers nearly all of 
the remainder. 


COMPETITIVE FUELS 


Competition of coke, fuel oil, and gas has been felt keenly by the 
anthracite industry. Data on fuel consumption are by no means 
complete, but available information, summarized in the following 
table, indicates significant trends in the relative position of anthracite 
and competitive fuels in the leading anthracite markets, 1929 and 1936. 


TABLE 4.— Apparent consumption of anthracite and selected competitive fuels in the 
principal anthracite markets, 1929 and 1936 


{Thousands of net tons] 


Dis- Total 
Fuel roe New | New | Dela- | Mary We trict of 
land | York | Jersey | ware | land | “5, 


1929 
Anthracite:! 
All uses.............- 9,061 | 22, 536 | 9,878 294 | 1,021 | 14,299 475 57, 564 88.5 
BDnporis5...———————.. 483 | A A A A eed 4 7 
Briquets: 
Domestic use. ....... 116 7 25 1 9 14 DEEN 172 3 
Imports 1............. BO meet MOM HEN uM I an 89 1 
Coke: 
Domestic use........ 565 | 1,263 213 1 9 250 3 2, 304 3.5 
HBDORS APA, . 6 RA ese A EE AA A J w. I EEN 
Oil: Heating? 1,447 | 1,493 458 48 103 740 168 4, 457 6.9 
11,767 | 25,299 | 10, 574 344 | 1,142 | 15,303 646 65, 075 100. 0 
— =Z EEE R EE eg 
1936 
Anthracite: 
All uses 4...........- 4, 479 |518, 217 | 58,482 250 713 | 13,478 348 45, 967 64.1 
Imports ?...........- D» ES E AA rede. A GRISE EA .9 
Briquets: 
Domestic use. ....... 60 57 3 1 4 21 1 147 
Imports 3............- PAL A E MES AA A fue 20 os 
Coke: 
Domestic use. ....... 1,420 | 2,234 550 7 9 783 2 5, 005 7.0 
Imports 1............ 83 AA A A: A IM 201 .9 
Oil: Heating and range ?.| 8,003 | 6,370 | 2,731 87 477 | 1,740 343 19, 751 27.5 


1 For the coal year ended Mar. 31, 1929. 

1 Bureau of Foreign and Domestic Commerce. 

3 e to coal equivalent on the basis of 4 barrels of fuel oil equaling 1 ton of coal; little range oil was 
used in à 

* Pennsylvania Department of Mines; data on truck shipments by States not available for first 5 months 
of 1936, but estimates based on shipments in last 7 months have been included. 

Unofficial estimates indicate that about 3,000,000 tons of anthracite shown as shipped to New Jersey 

finally reach New York. 
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Fairly comparable data are available for 1929 and 1936 covering 
anthracite, briquets, coke, and heating oils. 

The important anthracite markets—the New England States, New 
York, New Jersey, Delaware, Maryland, Pennsylvania, and the Dis- 
trict of Columbia—took about 78 percent of the anthracite produced 
in 1929 and 84 percent in 1936. Shipments to these States declined 
20 percent—from 57,564,000 tons in 1929 to 45,967,000 in 1936. 
Imports of anthracite gained 27 percent over 1929. Imports of 
briquets and consumption of domestic briquets are of relatively little 
consequence. It is significant, however, that the apparent consump- 
tion of coke for domestic use much more than doubled while that of 
heating and range oils more than quadrupled. 

Consumption of the solid fuels mentioned and of the fuel oils, in 
terms of coal, increased from 65,075,000 tons in 1929 to 71,704,000 
in 1936 (10 percent). Of these totals, the share of anthracite dropped 
from 89 percent to 64 percent, that of coke rose from 4 to 7 percent, 
and that of fuel oils jumped from 7 to 28 percent. (Calculations are 
based on total consumption of anthracite, inasmuch as there are no 
statistics for 1929 showing a break-down for domestic and steam sizes. ) 

A significant feature of the analysis is that while the 10-percent 
increase in the use of these fuels between 1929 and 1936 was dis- 
tributed rather evenly among the various States, there were material 
changes in the kinds of fuels used, notably the gain of liquid fuels 
and coke at the expense of anthracite. 

Bituminous coal and coke made from bituminous coal are employed 
extensively for domestic purposes and, next to fuel oils, appear to 
offer the greatest competition to anthracite. Data on the tonnage of 
bituminous coal used for domestic purposes are not available. Some 
idea of its importance, however, may be gained from data released by 
the Department of Labor and Industry, Division of the Necessaries of 
Life, Boston, which show receipts in the New England States, by rail 
and tide (imports included), as 16,654,788 tons in 1936. Three-fourths 
of this tonnage probably was used for industrial purposes, as little 
anthracite in steam sizes is marketed in New England. The remain- 
ing tonnage plus the coke consumed for domestic use would equal 
some 5,700,000 tons of anthracite. 

Only Massachusetts has definite figures on the use of bituminous 
coal. For the year ended March 31, 1937, the Massachusetts Com- 
mission on the Necessaries of Life set sales of bituminous coal for 
domestic purposes, exclusive of that burned in office buildings and 
apartment houses, at 1,100,000 tons, an increase of 150,000 tons over 
the previous year. 

Sales of natural gas for domestic use throughout the United States 
(important only in New York and Pennsylvania of the States reviewed) 
were 362,021,000,000 cubic feet (equivalent to about 14,308,000 
tons of anthracite)’, a gain of 5 percent over 1936. 

Manufactured gas, made chiefly from bituminous coal, is also used 
widely for cooking and for heating homes. Comparable data for 1929 
and 1936, covering the territory under discussion, are not at hand. 

According to a release of the American Gas Association, December 
30, 1937, sales of manufactured gas for domestic use, other than house 

6 American Gas Association. 


? Conversion factors: 1,075 B. t. u. equals 1 cubic foot of natural gas. 
13,600 B. t. u. equals 1 pound of anthracite. 
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heating, in the United States, totaled 195,077,000,000 cubic feet 
(the equivalent of about 4,303,200 tons of anthracite)’, a decline of 
about 2 percent compared with 1936. House-heating sales, however, 
gained 9 percent. 

Hydroelectricity is comparatively important in some of the States 
under review. Data regarding its use for domestic purposes are not 
at hand, but itis improbable that it has displaced an important tonnage 
of anthracite. Testimony recently given in I. C. C. Docket 27669 
was that & partial list of consumers of hydroelectricity in the New 
England States indicated the loss of markets for 1,017,408 tons of 
bituminous coal annually. 

Reports of the Golos cal Survey (1929) and of the Federal Power 
Commission (1936) indicate an increase in the production of hydro- 
electricity generated by public utilities in the New England States 
from 9,774,869,000 kw.-hr. in 1929 to 11,370,618,000 kw.-hr. in 1936. 

On the basis of the average number of pounds of coal used in gener- 
ating 1 kw.-hr. of electricity in electric utility plants during 1929-36 
(that is, 1.525 pounds), the increased production of hydroelectricity 
represented about 1,216,759 tons of anthracite. Production in the 
E ER States increased from 2,023,622,000 to 2,852,707,000 

w.-hr. 

Sales of range oil were 21,526,000 barrels in 1935 and 27,292,000 
barrels in 1936, and are estimated at 31,000,000 barrels in 1937. In 
1936 the New England States, New York, and New Jersey bought 
78.9 percent of the national total. Heating oils proper sold totaled 
76,853,000 barrels in 1935 and increased to 99,257,000 barrels in 
1936, when the New England States, New York, and New Jersey 
bought 47.2 percent of the total. Sales of liquefied petroleum gases 
for domestic consumption increased from 509,000 barrels in 1935 to 
714,619 in 1936 and 971,976 in 1937. 

Sales of coke for domestic heating in 1936 totaled 10,021,343 tons. 
The tonnage used in 1937 has not yet been determined. Preliminary 
figures for byproduct and beehive coke output in 1937 (52,362,098 
tons) show an increase of 13 percent over 1936. Imports of coke 
declined 13 percent and of anthracite 36 percent compared with 1936. 
The production of petroleum coke in 1937 was 1,306,000 tons, a slight 
decrease from 1936. 

Production of fuel briquets totaled 995,930 tons in 1937, a decrease 
of 12 percent from 1936. 

The production of packaged fuel, a comparatively new develop- 
ment, rose from 25,000 tons in 1935 to 66 ,000 in 1936 and jumped to 
146, 037 tons in 1937. The consumption of packaged fuel in the 
principal anthracite markets is probably small. 

Factory sales of mechanical coal stokers, anthracite and bitumi- 
nous, with capacities up to 100 pounds per hour, totaled 93,519 in 
1937, an increase of 22 percent over 1936. Sales of anthracite stokers, 
with capacities up to 61 pounds per hour, included in the foregoing 
data numbered 9,074. Separate statistics for anthracite stokers were 
not collected prior to 1937. Shipments of oil burners decreased from 
192,274 in 1936 to 187,478 in 1937, but those of distillate burners, 
used in ranges, stoves, water heaters, and space heaters, increased 
from 406,051 in 1936 to 466,726 in 1937. Shipments of oil burners 


8 600 B. t. u. equals 1 cubic foot; 13,600 B. t. u. equals 1 pound of anthracite. 
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to Canada increased from 334 in 1936 to 589 in 1937, but distillate- 
burner shipments declined from 2,378 in 1936 to 2,288 in 1937.? 


TABLE 5.—Total supplies of fuels commonly used for domestic purposes in the United 
States, 1924 and 1933-36 1 


[Wherever available the figures represent the quantity actually consumed for domestic heating or for heating 
offices, apartments, hotels, schools, hospitals, etc. Where such fi are not available but where the fuel 
is known to be used chiefly for domestic purposes, the total production (or imports) is shown to indicate 
the trend of growth] 


1924 1933 1934 1935 1936 
SOLID FUELS (NET TONS) 
Pennsylvania anthracite: 
Production: 
Shipments of domestic sizes. ........... 56, 576, 296 | 27, 755, 333 | 33, 269, 928 | 29, 653, 652 | 30, 472, 986 
Shipments of Buckwheat No. 1? 9, 510, 508 6, 625, 755 7, 785, 412 7, 211, 952 7, 507, 767 
Shipments of smaller steam sizes........| 11, 160,695 | 8,954,321 | 9,700,982 | 9,672,225 | 10, 667, 247 
LOCAL Sloan a ros 3,043, 939 | 3,249,552 | 3,285,936 | 2,874,970 | 3,220,887 
Total commercial production ......... 80, 291, 438 | 46, 584, 961 | 54,042, 258 | 49,412, 799 | 51,874, 887 
EXDOMS....2- 2.2 eee od 4,017,785 | 1,034,562 | 1,297,610 | 1,608,549 | 1,678, 024 
Imports for consumption, chiefly from 
United Kingdom and U.S.S. R....... 117, 951 456, 252 478, 118 571, 439 614, 639 
Fuel briquets: 
Production... 20202225009 c dec 580, 470 530, 430 704, 856 860,707 | 1,124, 973 
ë ss for consumption. ...............- 38 42,395 |..........-. 16, 778 20, 350 
oke: 
Byproduct sales for domestic use. ........ 2, 812, 771 | 10,215,360 | 10,174,114 | 9,161,980 | 9, 643, 507 
Beehive sales for domestic use. ........... 139, 886 275, 677 346, 181 264, 406 377,836 
Imports for consumption................. 82, 833 160, 873 160, 934 317, 379 329, 959 
Gas-house-coke sales........................ 3 1, 400, 000 4 498, 000 3 513, 200 3 466, 000 3 403, 600 
Petroleum-coke production................. 761,100 | 1,580,000 | 1,300,000 | 1,458,000 | 1,378, 200 
Anthracite and semianthracite production 
outside of Pennsylvania.................. 704, 513 350, 068 380, 055 423, 090 520, 452 
Bituminous-coal sales for domestic use...... (5) (5) (5) (5) (5) 
OIL (BARRELS OF 42 GALLONS) 
Oil sales for heating buildings: 
Range AA (7) 10, 269, 000 | 15, 756, 000 | 21, 526,000 | 27, 292, 000 
Heat ng oils: 8 TY 
ole u l Z secos pata 5, 021, 
Commercial... ee (7) \50, 140, 000 | 60, 822, 000 | 76, 853, 000 | 99, 257, 000 
Liquefied petroleum gases, domestic...... (7) 395, 900 421, 000 509, 000 714, 600 
GAS (MILLION CUBIC FEET) 
Natural gas consumption for domestic and 
commercial uset ---------------------- 285, 152 368, 774 379, 497 413, 685 454, 969 
Manufactured gas sales for: 1? 
Domestic use -------------------------- (7) 223, 110 216, 507 206, 636 198, 199 
House heating (7) 20, 037 28, 181 35, 040 41, 226 


1 Data for 1937 not yet available. 

2 A considerable part of the Buckwheat No. 1 is used for domestic purposes. 

3 Partly estimated. 

4 Based on figures from Census of Manufactures. 

š Between 56,000,000 and 77,000,000 tons a year. ` 

6 Range oil is a light distillate used for house heating, hot-water heating, and cooking. 

7 Data not available. . 

$ Includes all grades of fuel oil used for heating buildings, both houses and offices, hotels, apartments, 
schools, hospitals, and other large buildings. Includes classifications formerly reported by the Bureau of 
Mines as “‘furnace oil,” “domestic heating oil," and ‘‘commercial heating oil." Separation between domestic 
and PO heating not available after 1931.: See Bureau of Mines Mineral Market Report M. MS, 
415, Nov. 19, 1935. 

? Includes gas used for heating offices, hotels, apartments, schools, hospitals, stores, and other large build - 
ings, as well as houses. i 

10 American Gas Association. Data revised as of September 1937. 


DETAILED STATISTICS IN 1936 AND 1937 


Sources and acknowledgments.—Final statistics of the Pennsylvania 
anthracite-mining industry are prepared from an annual canvass by 
mail of all known anthracite opera tions, of which some 350 are active 
producers, large and small. About 95 percent of the tonnage is 


% Bureau of the Census. 
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reported direct, and the remaining 5 percent is estimated by personal 
inspection and collateral evidence. "The data furnished by the pro- 
ducers on individual operations are voluntary and confidential, as is 
customary in the statistical services of the Bureau of Mines. 

The standard form of report, as developed by the Bureau and its 
predecessor in mineral statistics, the Geological Survey, provides for 
data on production, shipments, mine realization of products, mine 
stocks, plant and equipment, and employment. 

In' assembling available detailed information, free use has been 
made of the pertinent figures prepared by the Anthracite Institute, the 
American Association of Railroads, and the Pennsylvania Department 
of Mines, to all of whom thanks are extended for their cordial and 
continued cooperation. Thanks are especially due to the producers 
for reporting so promptly and, in general, so fully upon their 1937 
operations, when they were already vexed with many other problems 
and demands. 

Final figures for 1936 were published in mimeograph form on May 
12, 1938, under the title “Pennsylvania Anthracite Tables, 1936" 
and are incorporated in the present Yearbook, with minor additions, 
for permanent record. 

Final figures for 1937 are included in the present chapter, except 
those relating to employment and number of operations. "These will 
be published in temporary form when completed, and included for 
permanent record in the next volume of the Yearbook. 

The Pennsylvania anthracite industry.— Trade practice and historical 
usage recognize two major divisions in the coal industry of the United 
States—Pennsylvania anthracite and bituminous coal. Anthracite 
and semianthracite are also mined in parts of Virginia, Arkansas, 
Colorado, and New Mexico. Locally these coals represent distinct 
and important industries; but the tonnages involved are small, and 
for statistical convenience they are usually grouped with the totals 
of the bituminous-coal industry. Table 27 of the chapter on Bitu- 
minous Coal in this volume records the production of anthracite and 
semianthracite outside of Pennsylvania. 

The Pennsylvania anthracite industry, as here defined, includes all 
nonbituminous fields of that State. Trade usage commonly includes 
with Pennsylvania anthracite the output of the Bernice Basin in 
Sullivan County, although the coal of this basin is officially classified 
as a semianthracite. 

Regions and fields.—The main anthracite region covers an elongated 
area of about 480 square miles in eastern Pennsylvania, with its longer 
axis running northeast and southwest. It embraces three subregions 
as follows, from the northeast to the southwest: 'The Wyoming region, 
which covers a single geologic anthracite basin and is about 54 miles 
long by 6 miles wide at its widest point; the Lehigh region, which com- 
prises the anthracite lands tributary to the Lehigh River that forms its 
eastern boundary and contains the Eastern Middle field and the por- 
tion of the Southern field lying east of Tamaqua; and the Schuylkill 
region, which consists of the Western Middle field and the portion of 
the Southern field lying west of Tamaqua. 

The area may also be divided into four fields, using the grouping 
of the anthracite geologic basins as & framework, as follows: The 
Northern field, which is the same as the Wyoming region; the Eastern 
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Middle, or Lehigh, field, which consists of a group of at least 10 small 
basins; the Western Middle field, à single basin about 36 miles long by 
415 miles at its widest; and the Southern field, also a single basin, about 
54 miles long by 6 miles at its widest, which breaks into a long “fish- 
tail" toward 1ts western ends. 

Both classifications (by regions and by fields) are used in the Bureau 
tables, the former in regional comparative trade statistics and the 
latter for comparative methods and costs of mining as governed by 
physical conditions. 

In order of magnitude of present production, the Northern field 
comes first, followed by the Western Middle, the Southern, and the 
Eastern Middle. 

In order of length of life, based on estimated minable reserves, the 
Southern field comes first, followed by the Western Middle, the 
Northern, and the Eastern Middle fields.” 

Small mines and intercompany sales.—The tendency toward an in- 
creasing number of relatively small mining operations conducted by 
working partners or local companies upon lands leased or subleased 
from the large land-holding anthracite companies continued in 1937. 
These operations are sometimes carried on in virgin tracts, but more 
frequently they are conducted in mines already developed and 
equipped, that have been shut down and virtually abandoned by their 
original owners. This system of operation is a natural and common 
one in all old mining regions, including many metal-mining districts 
in the West, and in the past has eventually led to a reintegration of 
operations and capital investment in any given locality. 

Assembly of the run-of-mine tonnages at central breakers from 
both subsidiary and independent operations has naturally complicated 
the statistical compilation of final commercial tonnages, but 1n this 
task the Bureau has fortunately had the advantage of several unre- 
lated checks against 1ts figures. 

Strip-pil mining.— The recovery of anthracite lying at surface or 
at shallow depths by stripping and mining with power shovels increased 
more than fivefold between 1915 and 1936, the peak year to date. 
The tonnage mined by this method in 1937 fell off nearly 10 percent 
from the 1936 figure, or twice the rate of decline of all 1937 anthracite 
production in Pennsylvania. It is too soon to tell whether this 
decline marks a change of trend due to the approach to uneconomic 
depths or excessive overburden for this type of mining or whether the 
same general causes that affected total production merely affected 
strip-pit mining to a somewhat greater degree. Certainly the ratio 
of strip-pit output to total fresh-mined output has varied little in 
the last 3 years; it was 10.6 percent in 1935, 12.2 percent in 1936, 
and 11.9 percent in 1937. The detailed figures are given in table 26. 


PRODUCTION, BY WEEKS AND MONTHS 


The following tables summarize the statistics of weekly and monthly 
production of anthracite first published in the Bureau’s weekly coal 
reports until July 1, 1937, and after that date in the weekly anthra- 
cite reports. Statistics of current output are estimated from tonnage 
reports from trade sources and from records of car loadings. The 


i 10 Ashley, George H., Anthracite Reserves and Geology: Trans. 1st Ann. Anthracite Conference, April 
938, pp. 11-24. 
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weekly and monthly figures, given in tables 6 and 7, have been ad- 
justed to the annual total ascertained by direct canvass of the opera- 
tors themselves. 


TABLE 6.— Estimated weekly production of Pennsylvania anthracite, 1936-37, in 


net tons 
1936, week Weekly DE Daily 1937, week Weekly iret Daily 
ended— production ing days average ended— production ing days average 

Jan. 4...........- 1 657, 000 13 2 240, 400 || Jan. 2...........- 1 90, 000 11 2 145, OCH 
Jan. LU. 1, 269, 000 6 211, 500 || Jan. 9...........- 1, 188, 000 6 198, 006 
Jan. 18........... 1, 032, 000 6 172, 000 || Jan. 16........... , 000 6 166, 500 
Jan. 25........... 1, 065, 000 6 177, 500 || Jan. 23........... 907, 000 6 151, 200 
Feb. osos 1, 538, 000 6 256, 300 || Jan. 30........... 1, 052, 000 6 175, 300 
Feb. sg. 1, 686, 000 6 231,000 || Feb. 6..........- 1, 093, 000 6 182, 200 
Feb.15-.... . . ` 1, 616, 000 6 269, 300 || Feb. Lä, 1, 028, 000 6 171, 300 
Feb. 22. ......... 1, 608, 000 5.5 292, 400 || Feb. 20. ......... 832, 000 6 138, 700 
Feb. 29.......... 1, 799, 000 6 299, 800 || Feb. 27. ........- 718, 000 5.5 130, 500 
Mar. 7----------- 940, 000 6 156, 700 || Mar. 6..........- 689, 000 6 114, 800 
Mar. 14.........- 789, 000 6 131, 500 || Mar, 994, 000 6 165, 700 
Mar. 21.........- 484, 000 6 80, 700 || Mar. 20__________ 1, 334, 000 6 222, 300 
Mar. 28.........- 651, 000 6 108, 500 || Mar. 27.........- 1, 216, 000 6 202, 700 
ADI. case 479, 000 5 95, 800 || Apr. 3.........-- 1, 092, 000 5 218, 400 
Apr. 11.......... 545, 000 6 90, 800 || Apr. 10.......... 1, 641, 000 6 273, 500 
Apr. 18.........- 1, 158, 000 6 193, 000 || Apr. 17.........- 1, 653, 000 6 275, 500 
Apr. 25.........- 1, 588, 000 6 264, 700 || Apr. 24.......... 1, 615, 000 6 269, 200 
May 2..........- 1, 531, 000 6 255, 200 || May 1..........- 1, 419, 000 6 236, 500 
May 9........--- 1, 331, 000 6 221,800 || May 8........--- 952, 000 6 158, 700 
May 16.......... 1, 104, 000 6 184, 000 || May 15.........- 1, 068, 000 6 178, 000 
May 23........... 986, 000 6 164, 300 || May 22.......... 1, 085, 000 6 180, 800 
May 30.......... 1, 326, 000 5 265, 200 || May 29.......... 1, 176, 000 6 196, 000 
June 6........... 863, 000 6 143, 800 || June 5........... 969, 000 5 193, 800 
June 13. ......... 908, 000 6 151,300 || June 12, 1, 136, 000 6 189, 300 
June 20. ......... 878, 000 6 146, 300 || June mu, 989, 000 6 164, 800 
June 27.......... 1, 123, 000 6 187, 200 || June 26.......... 937, 000 6 156, 200 
July 4------------ 936, 000 5 187,200 || July 3........... 989, 000 6 164, 800 
July 11... ces ae 842, 000 6 140,300 || July 10........... 652, 000 5 130, 400 
July 18........... 792, 000 6 132, 000 || July 17........... 582, 000 6 97, 000 
July 25........... 816, 000 6 136, 000 || July 24........... 519, 000 6 86, 500 
AUG. dota soos 1, 141, 000 6 190, 200 || July 31........... 611, 000 6 101, 800 
Aug.8........... 651, 000 6 108, 500 || Aug. 7....-.....- 511, 000 6 85, 200 
Aug. louis 653, 000 6 108,800 || Aug. 14.......... 634, 000 6 105, 700 
Aug. 22 1l. 706, 000 6 117, 700 || Aug. 21.......... 557, 000 6 92, 800 
Aug.29 ......... 1, 139, 000 6 189, 800 || Aug. 28___._____- 817, 000 6 136, 200 
Sept. 5..........- 735, 000 6 122, 500 || Sept. A, 808, 000 6 RA. 700 
Sept.12.......... 739, 000 5 147, 800 || Sept. 11. 617, 000 5 123, 400 
Sept. 19.......... 866, 000 6 144, 300 || Sept. 18.......... 794, 000 6 132, 300 
Sept. 26__________ 1, 006, 000 6 167,700 || Sept. 25__________ 924, 000 6 154, 000 
Oct. 3...........- 1, 293, 000 6 215, 500 || Oct. 2............] 1,155,000 6 192, 500 
Oct. 10... 1, 112, 000 6 185,300 || Oct. 0. 1, 167, 000 6 194, 500 
Oct. 17........... 1, 031, 000 6 171, 800 || Oct. 16___________ 1, 218, 000 6 203, 000 
Oct. 21... 887, 000 6 147,800 || Oct. 2, 1, 184, 000 6 197, 300 
Oct. 31.........-. 1, 030, 000 5 206, 000 || Oct. 30........... 1, 047, 000 5 209, 400 
Nov. 722226522... 865, 000 6 144, 200 || Nov. 6..........- 1, 060, 000 6 176, 700 
Nov. LA. 852, 000 5 170, 400 || Nov. Lä. 1, 002, 000 5 200, 400 
Nov. 21.......... 1, 263, 000 6 210, 500 || Nov. 20, 1, 029, 000 6 171, 500 
Nov. 28.........- 1, 106, 000 5 221, 200 || Nov. 27.........- 957, 000 5 191, 400 
Dec. EE 1, 293, 000 6 215,500 || Dec. A, 849, 000 6 141, 500 
Dec. 12.......... 1, 212, 000 6 202, 000 || Dec. 11.......... 1, 130, 000 6 - 188, 300 
Dec. 10. 1, 031, 000 6 171,800 || Dec. 18, 1, 216, 000 6 202, 700 
Dec. 20. 849, 000 5 169, 800 || Dee. Op. 941, 000 5 188, 200 
Jan. 2, 1937_____. 1 780, 000 14 2 174,000 || Jan. 1, 1938______ 1, 014, 000 5 202, 800 

Calendar year.| 54, 580, 000 304. 5 179, 200 Calendar year.| 51,856, 000 303. 5 170, 900 


! Figures represent the output of working days in that part of the week included in the calendar year. 
Figures of total production for the week of Jan. 4, 1936, are 1,202,000 and for Jan. 2, 1937, 870,000 tons. 
2 Average daily production for the entire week and not for the working days that fell in the calendar year. 
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TABLE 7.—Estimated monthly production of Pennsylvania anthracite, 1934-87 ! 


[Production figures represent thousands of net tons] 


1934 1935 1936 1937 
Month Num- Num Num- Num 
Month- |ber of] Daily| Month- "ber of Daily] Month- ¡ber oft Daily] Month- "ber “of Daily 


ly pro- |work-| aver- | ly pro- |work-| aver-| ly pro- |work-| aver-| ly pro- |work-| aver- 
duction | ing | age | duction| ing | age | duction| ing | age | duction | ing | age 
days days days days 


ird rc 5,930 | 23.5) 252 4, 652 


October....... 4, 711 26 181 4, 132 
November....| 4,165 | 24 174 3, 432 
December....| 4,687 | 25 187 4, 632 


— vs | a | o o | o | PP | | —— eee 


57,168 | 303.5| 188 | 52,159 | 303.5) 172 | 54,580 | 304.5) 179 | 51,856 | 303.5| 171 


1 Production is estimated from weekly car loadings as reported by the Association of American Railroads 
and from other sources and includes mine fuel, coal sold locally, and dredge coal. Does not include an un- 
known amount of “bootleg” production. In computing the average rates per working day, New Year's, 
Eight-Hour Day (Apr. 1), Memorial Day, Independence Day, Labor Day, Mitchell Day (Oct. 29), Thanks- 
giving Day, Christmas, and, since the war, Armistice Day, have been counted as holidays. Beginning 
with 1927, Washington's Birthday is counted as a half holiday. No allowance, however, has been made 
for church holy days, which are observed by many of the miners. Monthly statistics from 1905 to 1925 
will be found in Coal in 1925, pp. 427-428, and from 1926 to 1930 in Coal in 1930, p. 741. 


PRODUCTION, BY REGIONS 


TABLE 8.—Pennsylvania anthracite shipped, sold locally, and used as colliery fuel, 
1936-87, by regions 


Shipments Local sales Colliery fuel Total 
Region AA MEAR PAE PERRA U SE 
Net tons | Value! |Nettons| Value |Nettons| Value | Net tons | Value! 
1936 
Lehigh: 

Breaker product..| 7, 897, 352/$34, 589, 174| 281, 185|$1, 367, 290| 445, 042| $791,022) 8, 623, 579|$36, 747, 486 
Dredge product. . 63 , 327 65, AAA AAA A iude 63, 327 65, 394 
Total Lehigh...| 7, 960, 679, 34, 654, 568| 281, 185| 1, 367, 290 445, 042| 791, 022| 8, 686, 906| 36, 812, 880 

Schuylkill: 


Breaker product..|14, 275, 490| 57, 533, 809| 537,823| 2, 352, 038| 574,378| 896, 818|15, 387, 691| 60, 782, 665 
Washery produet.| 1,876, 569| 4,657,050| 63,083 218, 144 9, 726| 18,038) 1,949, 378| 4,893, 232 


Dredge product..| 261,568} — 180,402! 199,824|  297,711| 1,065 872| 462,457| 478,985 
Total Schuylkil1|16, 413, 627| 62, 371, 261| 800, 730| 2, 867, 893| _ 585, 169] 915, 728/17, 799, 526] 66, 154, 882 
Wyoming: A DA ee ara DI ME, Mi 


Breaker product..|23, 937, 716|111, 826, 476|2, 058, 089| 9, 154, 02011, 452, 23011, 668, 712/27, 448, 0351122, 649, 208 
Washery product. 190, 404 435, 437 7 443 9, 870 207, 768 275, 950 405, 615 721, 257 
Dredge productes EAS, WEE 20, 900 31,300 aep ME 20, 900 37, 300 


a, | es | rss | ES | wr Ü wr Í| — 


—— | w Í un m Í AA | AAA | AA osos | A rt 
| Te os A | ns || oi ee | ee 


Total, excluding Sul- 
livan County: 
Breaker product. .|40, 110, 558/203, 949, 45912, 877, 097|12, 873, 348|2, 471, 65013, 356, 552 51, 459, 3051220, 179, 359 
Washery product. 2. 066, 973 5, 092, 487 70, 526 298. 014 217, 494 293, 988 2, 354, 993 5 614, 489 
Dredge product. . 324. 895 245, 796 220, 724 335, 011 1, 065 872| 546, 684 -581, 679 


ee, | ee | O _EE_E0EE8£€E¡Y[ppur  Vawwk— K— k. | ee 
a | oD P | Soe, k. D eee | ma 


Sullivan County:? 


Breaker product.... 145, 574} 413, 665 58, 540 197, 741 14, 439 16, 605 218, 553 628, 011 
Grand total. . -. |48, 648, 000/209, 701, 407|3, 226, 887/13, 634, 11412, 704, 648|3, 668, 017/54, 579, 535| 227, 003, 538 
1937 ES zr ES e = y. 
Lehigh: 
Breaker product..| 7, 630, 097| 30, 479, 582} 313,905) 1, 479, 167, 429,539] 666,710} 8, 373, 541] 32, 625, 459 
Dredge product. E 29, 599 26: 0001 A A A, A 29, 599 36, 006 


ae | Oe | ee | nci wr | cdi a 


PS eeh Audios Berta Shere Shausha, Pito Beete Mir Art EA PEERS rid Zeie bat a ed Berto li 
Pee y DO E P—P——————— ` ee | eS | Ge 


See footnotes at end of table. 
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TABLE 8.—Pennsylvania anthracite shipped, sold locally, and used as colliery fuel, 
1986-87, by regions—Continued 
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. Shipments Local sales Colliery fuel Total 
Region E EEN AAA AAA, 
Net tons | Value Net tons| Value |Nettons| Value | Net tons | Value 


1937—Continued 


Sehuylkill: 


Breaker product..|12, 909, 630/$48, 193, 953| 448, 567/$1, 838, 236| 544,977} $839, 878/13, 903, 174|$50, 872, 067 


Washery product.| 1,638,852| 4, 126, 459 28, 466 94, 847 7,728 13, 144| 1,675,046] 4, 234, 450 
Dredge product. . 318, 751 300, 207| 383, 199 460, 397 1, 425 1,352} 703,375 761, 956 
Total Schuylkill|14, 867, 233} 52,620,619] 860, 232| 2,393,480] 554, 130| 854, 374|16, 281, 595| 55, 868, 473 
Wyoming: | 
Breaker product..|23, 426, 597| 98, 732, 808]1, 740, 213| 7, 636, 424|1, 540, 93311, 894, 321/26, 707, 7431108, 263, 553 
Washery product. 199, 027 327, 599 3, 606 10, 680! 145,326} 206, 278 347, 959 544, 557 
Dredge product. .|.-...-....|.-........- 27, 500 44, 090]_-_...---]--_------ 27, 500 44, 090 


—=——Ñ= la | —— | oxi es | eee | gee 


Total, excluding Sul- 
livan County: 
Breaker product..|43, 966, 324| 177, 406, 343|2, 502, 685/10, 953, 827|2, 515, 44913, 400, 909/48, 984, 458] 191, 761, 079 
Washery product.| 1,837,879] 4,454,058] 32,072] 105,527] 153,054] 219, 422) 2,023,005] 4,779,007 
Dredge product..| 348, 350 336, 213] 410,699) 504, 487 1, 425 1,352; 700,474 842, 052 


——9— | oe Y | wc s | — | —— | — a e 
—O—H<Ñ——a uÑ— | —asasrcw o | e || e | —s 


Sullivan County:3 
Breaker product.... 106, 144|  35,935| 109,417 216, 711 


Grand total. _ Jop, 203, 144|182, 302, 758|2, 981, 391|11, 673, 258|2, 671, 89813, 622, 833|51, 856, 433|197, 508, 849 


! Value given is value at which coal left possession of producing company f. o. b. mines and does not in- 
clude margins of separately incorporated sales companies. 

2 For purposes of historical comparison and statistical convenience the mines of Sullivan County are 
grouped with the Pennsylvania anthracite region, although the product is classified as semianthracite 
according to the American Society for Testing Materials Tentative Standard. 


PRODUCTION, BY FIELDS AND COUNTIES 


TABLE 9.—Pennsylvania anthracite produced, by fields, 1933-37, in nel tons 


The figures of breaker product include a certain quantity of culm-bank coal, which amounted to 987,101 
tons in 1936 and 870,108 tons in 1937. Data for 1913-25 will be found in Coal in 1925, p. 517, and for 1926-30 
in Coal in 1930, p. 747] 


Field 1933 1934 1935 1936 1937 
Eastern Middle: 
BIOHKOIS.... EES 5, 536, 113 6, 013, 462 5, 248, 176 | 6, 102, 979 6, 045, 813 
Washeries. ee S 096 A aid rd AN nce 
Total Eastern Middle. .............. 5, 544,209 | 6,013,462 | 5,248,176 | 6,102,979 | 6,045,813 
=n, |== , j .;j 
Western Middle: 
e l L. A 9, 450,345 | 12, 417, 648 | 10, 231,664 | 11, 469,078 | 10, 381, 521 
ML A IEA 830, 361 801,391 | 1,483,023 | 1,510,913 1, 456, 505 
REENEN 233, 210 213, 567 231, 711 221, 800 264, 588 
Total Western Middle. ............. 10, 513, 916 | 13, 432, 606 | 11, 946,398 | 13, 201,791 | 12, 102, 614 
Kaes ,i jh I> eee OEE 
Southern: 
a A II Mes 6, 274, 248 7, 384, 649 6, 091, 307 6, 439, 213 5, 849, 381 
AE EE 77,776 82, 910 99, 204 38, 465 218, 541 
A cuoc 287, 724 409, 448 339, 529 303, 984 468, 386 
Total Southern...................... 6,639,748 | 7,877,007 | 6,530,040 | 7,181, 662 6, 536, 308 
— = ——¿— O | |= o Oe 
Northern: 
Breakers______. rc 26,109,575 | 29,322,571 | 27,700,235 | 27,448,035 | 26,707, 743 
Washeries___._ 602, 525 302, 540 24, 742 405, 615 347, 959 
Re EE 17, 990 29, 165 19, 227 20, 900 27, 500 
Total Northern...................... 26, 730,090 | 29, 654, 276 | 28, 244, 204 | 27,874,550 | 27,083, 202 
Total, excluding Sullivan County: 
Break Ors 3 societies ads cs 47,370,281 | 55, 138, 330 | 49, 271,382 | 51,459,305 | 48,984, 458 
Washeries.........-..--..--....-.-.--- 1,518,758 | 1,186,841 | 2,106,969 | 2,354,993 2, 023, 005 
jBI. 01 AAN NC E 538, 024 652, 180 590, 467 546, 684 760, 474 
49, 427, 963 | 56,977, 351 | 51, 968, 818 | 54,360,982 | 51,767, 937 
Sullivan County: Breakers...............- 113, 381 190, 940 189, 218, 88, 496 
Grand total. uu. uu ul. l. u. 49, 541, 344 | 57, 168, 291 | 52, 158, 783 | 54, 579, 535 51, 856, 433 
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TABLE 10.— Pennsylvania anthracite produced, 1986-37, by counties 
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Local sales 


Value 


13, 634, 114 - 


231, 731 
83, 737 
416, 329 
3, 827, 679 
4, 935, 772 
351, 446 

1, 685, 603 
109, 417 

, 087 

28, 457 


` 11,673, 258 


51 
102, 081 


— 


Shipments 
County 
Net tons Value 1 Net tons 
1936 . 
Carbo sos uyu sss pa 1, 696, 937 $7, 141, 898 69, 867 
Colüumbig. uz T eege 831, 179 3, 338, 704 18, 316 
(Ree EE 346, 842 1, 443, 375 156, 587 
Lackawanna car io o M E 9, 813, 803 44, 756, 091 781, 673 
LUZer6.. c.v hue PU Ta Reged Saa o eie 18, 026, 636 84,323,517 | 1,459, 729 
Northumberland...-.....12 0 21098994 5 9 0 65 5, 133, 384 19, 257, 207 201, 570 
Schuylkill.) caca irc 12, 306, 527 47, 711, 532 438, 288 
SUlllvBlb.--.. 2L co ees tee cee ede ee ee 145, 574 413, 665 58, 540 
Susquehanna and Wayne.-.-.-.-.--.----------------- 277, 587 1, 241, 505 6, 501 
Berks, Lebanon, Northampton, and York? 69, 531 73, 913 35, 816 
48, 648,000 | 209,701,407 | 3, 226, 887 
1937 
A O See ees 1, 746, 278 6, 738, 778 51, 964 
COMM DIG AA ete ia ea tal let 636, 647 2, 461, 628 36, 927 
Dau DI A A 415, 158 1, 505, 546 334, 969 
IT ht ME 7, 461, 623 30, 741, 977 848, 288 
A AA E sacs , 023, 449 84, 286, 046 | 1,144,291 
Nortbumberland .------------------------------------ 4, 568, 131 16, 496, 194 99, 661 
TE EE 11,154,973 | 39,639,321 403, 634 
SOU V a cle. ard IA e 50, 591 106, 144 35, 935 
Susquehanna and Wayne. .-___..-.------------------- 82, 706 256, 391 613 
Berks, Lebanon, Northampton, and York 2______ `. 63, 588 70, 733 25, 109 
46, 203, 144 | 182,302,758 | 2, 981, 391 
Colliery fuel Total 
County ——  ——On—=H-.—— —T- J 
Net tons Value Net tons Value 1 
1986 
Carbol conoce codec cedem ou heise as 60, 223 $154, 516 | 1,827, 027 $7, 606, 999 
Columbia.. .------------------------------ 63, 115 96, 1 912, 610 3, 503, 041 
Daüphil 232522 Soe. Sees tee se aereis 2, 4, 085 506, 079 1, 699, 845 
Laekawanna.___. .. aia 565, 980 714,291 | 11,161, 456 49, 163; 597 
IA A A sZ nasti Sms 1,367,165 | 1,659,844 | 20, 853, 530 92, 310, 811 
Northumberland. ......................... 68, 218 104, 735 | 5, 403, 172 20, 169, 557 
dl H WEE 550, 040 901, 127 | 13, 294, 855 50, 544, 960 
O DEE 14, 439 16, 605 218, 553 628, 011 
Susquehanna and Wayne .................. 12, 818 16, 654 296, 906 1, 264, 460 
Berks, Lebanon, Northampton, and 
VOU A A eect eet A 105, 347 112, 257 
2, 704, 648 | 3,668,017 | 54,579,535 | 227, 003, 538 
1937 y I See ee A A Mcd c xc 
Cd EE 68, 802 152,639 | 1,867, 044 7, 123, 148 
o ee A aUe Ee Eds 52, 669 ,4 726, 243 2, 633, 828 
BH phi u ak ln leerse ae 2, 360 3, 634 752, 487 1, 925, 509 
Lapkeewenng .. . . . ... u l . . e Eeer 522, 981 763,979 | 8, 832, 892 35, 333, 635 
EN EE 1,399, 178 | 1,651,672 | 22, 566, 918 90, 873, 490 
Nortbumberland ------------------------- 66, 174 94, 4 , 733, 966 16, 942, 100 
Sehuylkill.___ sen dci aos 521, 589 812, 350 | 12, 080, 196 42, 137, 274 
SUI: ad 1, 970 1, 150 88, 496 216, 711 
Susquehanna and Wayne ................- 36, 175 54, 486 119, 494 313, 964 
Berks, Lebanon, Northampton, and 
YOK MEC TD rem 88, 697 99, 190 
2, 671,898 | 3,622,833 | 51,856, 433 | 197, 598, 849 


1 Value given for shipments is value at which coal left possession of producing company, f. o. b. mines, 
and does not include margins of separately incorporated sales companies. 


2 Counties producing dredge coal only. 
3 Data for 1937 not yet available. 


FRESH-MINED AND CULM-BANK COAL, BREAKER, AND WASHERY PRODUCT 


Anthracite is now produced from three sources—from mines, from 
old culm banks, and from the rivers that drain the anthracite region. 
As all three sources contribute to the country's supply, it is important 
No difficulty 
is experienced in assembling the figures of production by dredges, as 


to consider them all to ascertain the total production. 


these are separate, distinct operations. 


A statistical detail requir- 


ing particular attention is the occasional practice of putting culm- 
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bank coal through a breaker, either directly from the bank or after 
preliminary treatment in a washery. The aggregate annual tonnages 
of culm-bank coal so treated are shown in the last of the following 


three tables. 


TABLE 11.—Anthracite produced, 1936-37, classified as fresh-mined, culm-bank, 
and river coal and as breaker, washery, and dredge product, by regions, in net tons 


[Exclusive of change in stock] 


From mines 


Underground From 
Region and type of plant F one river Total 
Strip pit dredging 
Mechani- rip pits 
cally eege 
loaded 
1936 
Lehigh: 
DBreakers ---------------- 681,920 | 5,607,732 | 2,203, 006 136, 058 |.......... 8, 628, 716 
a A A IA ccce u 63, 327 63, 327 
Total Lehigh............. 681,920 | 5,607,732 | 2, 203, 006 136, 058 63,327 | 8,692, 043 
Schuylkill: 
Breakers...................- 1,588,369 | 9,760,868 | 3,331,433 728,975 |---------- 15, 409, 645 
W asheries ARMA AAA oen 145, 205 | 1,803, 141 |.......... ], 948, 346 
ls O A PA A bee ce ss 462, 457 462, 457 
Total Sehuylkill.......... 1, 588, 369 |. 9,760,868 | 3,476,638 | 2,532,116 | 462,457 | 17,820, 448 
Wyoming: 
Breakers-------------------- 8, 501, 460 | 18, 363, 074 523, 623 122, 068 |.......... 27, 510, 225 
Washeries__.___ A (880 AAA 403,730 |.......... 405, 615 
10171 MAA E IA AS PE 20, 900 , 900 
Total Wyoming.......... 8, 501, 460 | 18, 364, 959 523, 623 525, 798 20,900 | 27,936, 740 
Total, excluding Sullivan 
ounty: 
Breakers...................- 10, 771, 749 | 33,731,674 | 6,058, 062 987,101 |.......... 51, 548, 586 
WBSHeLIeS-..— encre dones EIS 1, 885 145,205 | 2,206,871 |.......... 2, 353, 961 
BEE AA APA A merce REC 546, 684 546, 
10, 771, 749 | 33,733,559 | 6,203,267 | 3,193,972 | 546,684 | 54, 449, 231 
Sullivan County: Breakers..... 56, 197 165-001 | oe ctae manco A 2 ee See 221, 198 
Grand total............... 10, 827, 946 | 33,898, 560 | 6,203,267 | 3,193,972 | 546,684 | 54, 670, 429 
1937 
Lehigh: 
Breakers.................... 556,050 | 5,699,458 | 2,015,989 101, 289 |.......... 8, 372, 736 
Di AA AAA A AA A Li Uma 29, 599 29, 5 
Total Lehigh. ............ 556,050 | 5,699,458 | 2,015,989 101, 239 29, 599 8, 402, 335 
Schuylkill: 
Breakers.................... 1,619,211 | 8,669,603 | 2,902,280 673,950 |.........- 13, 865, 044 
Washeries............ MEE e HIM 28, 144, 770 , 504, 532 |.........- 1, 677, 355 
A E E A eee PE a 703, 375 703, 375 
Total Sehuylkill.......... 1, 619, 211 8, 697, 656 3, 047, 050 2, 178, 482 703, 375 16, 245, 774 
Wyoming: 
Breakers.................... 8, 478, 462 | 17, 428, 818 632, 979 94, 919 |.......... 26, 635, 178 
W SSNCTICS AMA AA MA A 347, 959 |.......... 347, 959 
o A A A A A 27, 500 27, 500 
Total Wyoming. ........- 8, 478, 462 | 17, 428, 818 632, 979 442, 878 27,500 | 27,010, 637 
Total, excluding Sullivan 
County: 
Breakers...................- 10, 653, 723 | 31,797,879 | 5,551, 248 870, 108 |.......... 48, 872, 958 
Washeries. ................. A 28, 053 144, 770 | 1,852, 491 |.......... 2, 025, 314 
AAA PAS A A boni iL e 760, 474 760, 474 
10, 653, 723 | 31,825,932 | 5,696,018 | 2,722,599 | 760,474 | 51,658, 746 
Sullivan County: Breakers..... 30, 114 50:082. AAA AA IR 86, 696 
Grand total............... 10, 683, 837 | 31,882, 514 | 5,696,018 | 2,722,599 | 760,474 | 51,745, 442 
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TABLE 12.— Anthracite produced, 1936-37, classified as fresh-mined, culm-bank, and 
river coal and as breaker, washery, and dredge product, by fields, in net tons 


[Exclusive of change in stock] 


From mines 
Underground From 
Field and type of plant | | o Fromeulm| eer Total 
Strip pits banks | dredging 
Mechant- Hand DP 
cally 
loaded loaded 
1936 

Eastern Middle: Breakers ..... 673,920 | 3,732,654 | 1,617,706 83,836 |........-. 6, 108, 116 
Western Middle: nn ea k n a ————-——> 
Breakers .................... 1,481,751 | 7,345,569 | 2,519,525 148, 478 |....-..--- 11, 495, 323 
NL AAA AA A 145,205 | 1,365, 439 |.......... 1, 510, 644 
o 212.2 EE AA A A 221, 800 221, 800 
Total Western Middle....| 1,481,751 | 7,345,569 | 2,664,730 | 1,513,917 | 221,800 | 13,227,767 

Southern: 
Breakers.................... 114,618 | 4,290,377 | 1,397,208 632, 719 |.......... 6, 434, 922 
E nomi A AMS AA 437,702 |........-- 437, 702 
DIG AAA O A AS, esis sae 303, 984 303, 984 
Total Southern........... 114,618 | 4,290,377 | 1,397,208 | 1,070,421 | 303, 984 7, 176, 608 

Northern: 
Breakers...................- 8, 501, 460 | 18, 363, 074 523, 623 122, 068 |........-- 27, 510, 225 
Washeries..................]............ 1,885 ARPA 403, 730 |.......... 405, 615 
BI EE, A A A osea nur 20, 900 20, 900 
Total Northern........... 8, 501, 460 | 18, 364, 959 523, 623 525, 798 20,900 | 27,936, 740 


EE Sullivan 
ounty: 
Break 


Ee 10, 771,749 | 33,731,674 | 6,058, 062 987, 101 |.........- 51, 548, 586 
Washeries..................|......-....- 1, 885 145,205 | 2,206,871 |.......... 2, 353, 961 
Dredges......-............. AA oer URN Ge DEE 546, 684 546, 684 

10, 771,749 | 33,733,559 | 6,203,267 | 3,193,972 | 546,684 | 54,449,231 
Sullivan County: Breakers..... 56, 197 165.001 AAA RA AN 221, 198 
Grand total..............- 10,827,946 | 33, 898, 560 | 6,203,267 | 3,193,972 | 546,684 | 54,670, 429 
1937 
Eastern Middle: Breakers...... 701,498 | 3,837,560 | 1,438, 372 67,578 |... 22i 6, 045, 008 
Western Middle: 

Breakers.................... 1,573,089 | 6,440,459 | 2, 236, 230 101,999 |.......... 10, 351, 777 
Washerle8:...-2- o2 eec oo osecemwEUÉ 28, 053 144, 770 | 1,285, 222 |.......... 1, 458, 045 

Dfedges:-——— oe sss AE IA A aca eed iu 264, 588 204, 


ee EE | cope | cee ter | sas cee REARS È oae E SS NESE 


Total Western Middle....| 1,573,089 | 6,468,512 | 2,381,000 | 1,387,221 | 264,588 | 12,074, 410 
——— SS SS =V 


Southern: 


Breakers..............------ 61, 068 3, 930, 648 | 1, 243, 667 605, 612 | ........- 5, 840, 995 
EC E oa CAMA AAN alee v ne c: 219, 310 |... 219, 310 
DOG A AA u S T A EE 468, 386 468, 386 
Total Southern............ 61, 068 3, 930, 648 1, 243, 667 824, 022 468, 386 6, 528, 601 
Northern 
Breakers .........-........-.- 8, 318, 068 | 17, 589, 212 632, 979 94,919 |.........- 26, 635, 178 
AU AAA AAA AAA EE 347,959 |.........- 347, 959 
Boos AI erg eu AA AAA oo aaa L sas 27, 500 27, 500 
Total Northern.........-- 8, 318, 068 | 17, 589, 212 632, 979 442, 878 27,500 | 27,010, 637 
BÓ -— ——— j e E 
Tote s exciuding Sullivan 
oun : 
Breakers.................... 10, 653, 723 | 31, 797,879 | 5, 551, 248 870, 108 |.......... 48, 872, 958 
Washeries........-.........|..........-- 28, 053 144, 770 1, 852, 491 |........... 2, 025, 314 
Dredges--------------------]------------|------------|------------|------------|__ 760,474 | 760,474 
10, 653, 723 | 31, 825, 932 5, 696, 018 2, 722, 599 760, 474 51, 658, 746 
Sullivan County: Breakers..... 30, 114 50 0582 AAA ert E 86, 696 


joda ce: | genes | eer sti 
eee || eee | co | es | ee | eg 


Grand total............... 10, 683, 837 | 31,882, 514 | 5,696,018 | 2,722,599 | 760,474 | 51,745, 442 
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TABLE 13.—Culm-bank coal put through breakers, 1933-87, by fields, in net tons 


Eastern Western 
Year Northern Middle Middle Southern Total ! 
Krk V A A A A xvi. 479, 000 212, 000 559, 000 293, 000 1, 543, 000 
EE ee ele SE 323, 000 131, 000 369, 000 139, 000 962, 000 
236, 000 617, 000 
, 000 
, 000 


! No culm-bank coal is put through breakers in Sullivan County. 
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TRENDS IN SIZES SHIPPED 


TABLE 15.—Szizes of Pennsylvania anthracite shipped from breakers, 1985-87, by 
regions, 1n percent of total 


[Note that shipments of dredge and washery coal are not included] 


Percent of total shipments 
Size of coal Lehigh region Schuylkill region | Wyoming region 


1935 | 1936 | 1937 | 1935 | 1936 | 1937 | 1935 | 1936 | 1937 


—— | ee | a | nn | as | ss | vs | mk | ees 


Lump! and broken.......................... 0.4| 03] 05| 041] 04| 051 03] 0.3 0.3 
A AA 5.2| 53] 48] 5.7 | 51] 49] 8.3] 7.8 6.5 
Y A A Gee tree 20.6 | 20.3 | 21.0 | 18.7 | 17.3 | 18.1 | 23.7 | 24.0 | 24.7 
Si A A oes 25.4 | 26.3 | 25.6 | 24.4 | 23.8 | 23.0 | 27.2 | 28.0 | 28.1 
A A A A 11.9 | 11.4 | 11.5 | 10.8 | 10.7 | 11.0 | 10.3 | 10.0 10, 4 
Total domestic.........................- 63.5 | 63.6 | 63.4 | 60.0 | 57.3 | 57.5 | 69.8 | 70.1 | 70.0 
Buckwheat No. 1_---------------------------- 16.3 | 16.5 | 15.9 | 16.4 | 16.3 | 15.8 | 14.1 | 14.0 | 13.7 
Buckwheat No. 2 (Rice).....................- 88| 85] 8.4 | 99] 961 8.7 | 9.0] 7.5 7.2 
SE No. 3 (Barley).................... 8.7 | 91 | 921 10.7) 11.7] 11.2] 5.97 6.9 7.7 
AAA VE A O O A A CNN AA A 
Other, including Buckwheat No. 4............ 2.7 | 23| 3.1| 30| 5&1] 68] 12] 1.5 1.4 
Total steam__________.. eg 36.5 | 36.4 | 36.6 | 40.0 | 42.7 | 42.5 | 30.2 | 29.9 | 30.0 


Size of coal Sullivan County : 
Excluding Sullivan| Including Sullivan 
County Count 


Tumpa and bFok6n....-.- 2 c0 es de sera (dial 04| 04]| 0.4| 03] 0.3 0.4 
A E E ec Abbo sad 3.9| 40| 1.8] 70] 65] 57] 7.0] 6.5 5.7 
A AN LL tU eza 19.6 | 13.1 | 15.9 | 21.8 | 21.3 | 22.2 | 21.8 | 21.3 | 22.1 
éi TE EE 18.0 | 17.3 | 15.8 | 26.1 | 26.4 | 26.2 | 26.1 | 26.4 | 26.2 
EE 10.0 | 7.9 | 9.5 | 10.7 | 10,4 | 10.7 | 10.7 | 10.4 | 10.8 
Total domestle.....-... 522 222 2:2 52555 51.5 | 42.3 | 43.0 | 66.0 | 65.0 | 65.2 | 65.9 | 64.9 | 65.2 
Buckwheat No. 1......................-..-... 11.9| 9.9 | 10.2 | 15.1 | 15.1 | 14.7 | 15.1 | 15.1 14.7 
Buckwheat No. 2 (Rice)...................... 26.0 | 34.9 | 12.8 | 9.3] 83| 7.9] 93] 8.4 7.9 
Buckwheat No. 3 (Barley).................... 5.4 | 6.2 |...... 7.7| 88] 90] 7.8] 8.8 8.9 
A A O ESE 2: d UH A ms E dis EA (2) 
Other, including Buckwheat No. 4............ 521 6.7|31.7| 19] 28| 32| 191 2.8 3.3 
Total Steam EE 48.5 | 57.7 | 57.0 | 34.0 | 35.0 | 34.8 | 34.1 | 35.1 | 34.8 


1 The quantity of lump included is insignificant. 
2 Less than 0.1 percent. 


TRENDS IN VALUES AND PRICES 


Margins of sales agents not included.—The valuation figures in this 
study represent value at the breaker or washery reported by the oper- 
ating companies. In making its report, the company is requested to 
“estimate value of the product not sold" and to “exclude selling 
expenses.” | 

From this 1t will be seen that when & producing company sells its 
output to a separately organized sales company (the practice of many, 
including certain larger producers), the value reported will exclude the 
margin of the sales company and may therefore be somewhat less than 
the circular price at which the coal in question is placed on the general 
market. This fact should be borne in mind in considering the varia- 
tions in value between different regions shown in the tables for the 
same sizes of coal. (See table 16.) 
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Estimates included in figures of value.—The reports are furnished in 
writing and signed by responsible officers of the mining companies. 
If a mine known to have produced coal during the year makes no 
report of value, an estimate is included in the total to make 1t com- 
plete. In 1936 and 1937 the proportions of the total value of product 
represented by such estimates were 3.3 and 3.9 percent, respectively, 
as all except a few producers supplied the information in detail. 

Average sales realizations.—The average sales realizations on each 
size from 1935 to 1937 are given in table 16. "To insure comparability 
the table is based on shipments of breaker coal only, the dredge and 
washery product being excluded. 


TABLE 16.— Average sales realization per net ton on Pennsylvania anthracite 
shipments from breakers, 1985-37, by regions and sizes 


[Value does not include margins of separately incorporated sales companies] 


Lehigh region Schuylkill region Wyoming region 
Size 
1935 | 1936 | 1937 | 1935 | 1936 | 1937 | 1935 | 1936 | 1937 
Lump land broken------------------ $5.05 | $4.99 | $4.96 | $5.25 | $5.18 | $5.24 | $5.13 | $4.97 | $5.01 
OROSII u QE 5.39 | 5.51] 5.01] 5.43] 5.61 | 5.14| 5.46] 5.62] 5.04 
ter no los ee Ee 5. 88 6. 06 5. 25 5. 84 6. 08 5. 26 5. 88 6.10 5. 19 
(Chestnut. o: unus uu l ms L SDS Eus 5. 69 5. 92 5. 25 5. 67 5. 94 5.31 5. 61 5. 89 5. 20 
Peg A A A eene a 4. 20 4. 39 4. 04 4. 10 4. 23 3. 96 4. 19 4. 30 4.02 
Total domestic. - _--------...-- 5. 45 5. 65 5.01 5.41 5. 63 5. 02 5. 47 5.70 5. 00 
Buckwheat No. 1...................- 2.94 2. 92 2. 98 2. 74 2. 82 2.87 2. 94 2. 97 9. 00 
Buckwheat No. 2 (Rice) ?............ 1. 83 2.07 2. 20 ]. 65 1. 92 2. 17 1. 77 2.07 2.31 
Buckwheat No. 3 (Barley)........... 1.14 | 1.26 | 1.43 9 | 1.09| 1.33 | 1.19 | 1.36 1. 55 
Total steam 3__._..--..-.--_.-- 2. 05 2.15 2. 24 1. 82 1. 88 1. 99 2.16 | 2.26 2.397 
= | IJ I i Z Messe 
Total all sizes. ................- 4.21 4. 38 3. 99 3. 98 4. 03 3.73 4. 47 4.67 4. 21 
Total 
Size Sullivan County e 
Excluding Sullivan | Including Sullivan 
County County 
Lump ! and broken. ................. |..-....]....--.]- .----- $5. 16 | $5.05 | $5.08 .16 | $5.05 | $5.08 
A DN erat a $4.79 | $4.18 | $3. 97 5. 44 5. 60 5. 06 5. 44 5. 60 5. 06 
STOVO EA Saas ee 4.62 | 5.74 | 4.46 | 5.87 6. 09 5. 21 5. 87 6. 09 5. 21 
Chestnut IA c Loto: 4.58 | 4.31 | 3.07 | 5.64 | 5.91 | 5.23| 5.64 | 5.91 5. 23 
OP FERENT ea e ee re 3. 60 3. 81 2. 56 4.16 4.30 4. 01 4.16 4.30 4. 01 
Total domestic.................. 4.42] 4.65 3. 51 5.45 5.67 5.01 5. 45 5. 67 5.01 
Buckwheat No. Els gon cc LA E 2. 42 2. 62 2. 00 2. 88 2. 91 2. 95 2. 88 2. 91 2. 95 
Buckwheat No. 2 (Rice) ?............ 1.03 | 1.47 .75 | 174 | 202| 2.26 | 1.74 | 2.01 2. 26 
Buckwheat No. 3 (Barley)........... . 94 AM acts 1.08| 1.23 | 1.45] 1.08 | 1.23 1. 45 
Total steam 3____ ooo... 1.31 1. 52 1. 03 2. 03 2. 10 2. 21 2. 03 2. 10 2. 21 
— — a a o——————————— — a a e YY ii iOS: 
| Total all sizes... ..............- 2. 91 2.84 2. 10 4. 29 4. 42 4. 03 4. 29 4. 42 4. 03 


1 The quantity of lump included is insignificant. ? Includes Birdseye. 3 Includes all steam sizes. 
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TABLE 17.— Average value per net ton of Pennsylvania anthracite shipped, local 
sales, colliery fuel, and total production, 1936-37, by regions 1 


[Note that values in this table include washery and dredge coal] 


1936 1937 
Region , : Total Total 
Ship- Local | Colliery produc- Ship- Local | Colliery produc- 
ments sales fuel tion ments sales fuel ton 
Lehigh. sol sene Oe $4. 35 $4. 86 $1. 78 24 $3. 98 71 $1. 55 
Schuylkill................... 3. 80 3. 58 1. 56 3. 72 3. 54 2. 78 1. 54 9. 43 
W yoming..................- 4. 65 4.41 1. 17 4. 43 4. 19 4.34 1. 25 0 
Total, excluding Sul- 
livan County........ 4.31 4. 24 1. 36 4. 16 3. 95 3. 93 1. 36 3.81 
Sullivan County............ 2. 84 3. 38 1. 15 2. 87 2. 10 3. 04 . 58 2. 45 
Grand total........... 4.31 4, 23 1. 36 4.16 3.95 3. 92 1. 36 3. 81 


1 Value given for shipments is value at which coal left possession of producing company f. o. b. mines and 
does not include margins of separately incorporated sales companies. 


NUMBER OF OPERATIONS 


TABLE 18.—Number of active operations tn the Pennsylvania anthracite industry in 


1986 1 
Culm 
Pettis — Other om DARE d Report- 
; reak- prepa- ash- operate ing strip- 
Region and type of product pons ers 3 ration eries 5 | in conjunc- Dredges pit ton- 
in 2 plant 4 tion with nage 
8 breakers 
Lehigh: 
Breakers or mines........- 34 E A e PAPA ts 29 
Dredges.................- 2 AA 2: AAA 2 AAN 
Total Lehigh........... 36 26 2 S 7 2 29 
Schuylkill: . 
Breakers or mines.......- 67 39 A ¡E AA 31 
Washeries...............- IS AAA AA AA GEN 2 
Dredges.................. 20 A [8 er. POE erence z 29. WEE 
Total Schuylkill....... 108 39 36 6 13 23 33 
Wyoming: 
Breakers or mines......-- 164 69 E AAA Y NER 24 
Washeries...............- E UN 1 7/3] ARAS AAA A 
Dredges------------------ 1 AE 222222: 225 | AAA WEE a Mc: 
Total Wyoming.......- 179 69 8 2 6 1 24 
=Z I K|. F 
Total, excluding Sullivan 
ounty: 
BreakersS. ...............- 265 134 24 EE 20 lara 84 
Washeries...............- 92 ENIM 1 AAA NORMEN S 2 
Dredges.................. 26-2553 ues al AA ES P i 
323 134 46 8 26 26 86 
Sullivan County: Breakers.. 5 E EEIE A A A E po 
Grand total............ 328 139 46 8 20 26 86 


1 Data for 1937 not yet available. 

2 The number of active plants contains numerous duplications, that is, successions known and unknown, 
and leases and subleases. Each report received which was tabulated for production or for employment 
has been counted separately. 

3 Equipped to prepare standard sizes of fresh-mined coal. ! 

4 For preliminary crushing, screening, or cleaning. Usually old breakers are used for this purpose. The 
number reported for dredges represents reports showing men employed at tipple. 

5 Preparation plant for the sizing and cleaning of culm-bank coal. 
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TABLE 20.—£Strikes, suspensions, and lock-outs in the Pennsylvania anthracite 
region in 1936 1 


Total, 
Lehigh Schuy]- Wyo- |¡excluding| Sullivan | Grand 
8 kill ming | Sullivan | County | total 
County 
Total number employed.................. 19, 236 27, 006 55,362 | 101,604 471 102, 081 
Men on strike... .-.---------------------- 11, 525 10, 871 5, 178 25 574 OA 27, 574 
Man-days lost on account of strike. ....... 83,667 | 298,505 25, 200 | 407,372 |.........- 407, 372 
Average days lost— 
Per man employed.................... 4.3 11.1 0.5 4.0 APA 4.0 
Per man on strike..................... 7.3 27.5 4.9 14.8 |.2...ac 14. 8 


1 Data for 1937 not yet available. 
EQUIPMENT AND METHODS OF MINING 


TABLE 21.— Relative growth of mechanical loading, hand loading, and stripping in 
Pennsylvania anthracite mines, 1933-37 


[Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors] 


Net tons Index numbers 
dl cal loading Hand | cal loadin Hand 
oading "NR an cal loading Ne an 
under- | Stripping | loading under- | Stripping | loading 
ground ground 
100957 E a E 6, 557,000 | 4,932,000 | 34, 475, 000 295 229 48 
Liv WEE 9, 284,000 | 5,798,000 | 39, 290, 000 418 269 55 
IUS E Li e ree ae 9, 279, 000 5, 187,000 | 34, 400, 000 417 241 48 
1038-2 ie oso A 10, 828, 000 | 6,203,000 | 33, 899, 000 487 288 47 
TI Ti aa 10, 684,000 | 5,696,000 | 31, 883, 000 481 265 45 


TABLE 22.— Pennsylvania anthracite loaded mechanically underground, 1933-37 


Serapers and mobile | Conveyors and pit- Total loaded 
loaders car loaders ! mechanically 
Year 
Number | Net tons | Number | Net tons | Number | Net tons 
of units loaded of units | handled | of units | handled 
Dr KEE 464 | 2,395, 403 965 | 4,161,864 1, 429 6, 557, 267 
1934 AA AO 531 3,017, 741 1,376 6, 266, 745 1, 907 9, 234, 486 
A a A ceu 508 2, 662, 026 1, 615 6, 617, 031 2, 123 9, 279, 057 
lr EE 504 2, 966, 407 1,790 7,861, 539 2, 294 10, 827, 946 
A ASA 539 | 2,873,289 11,855 | 27,810, 548 2, 304 | 10, 683, 837 


1 Includes duckbills and other self-loading conveyors, which account for only a small part of the total. 
2 Includes mobile loaders. 


TABLE 23.—Change in tonnage of Pennsylvania anthracite loaded by principal 
types of machines, 1935-37 


Decrease, 1937 from 
1935 1936 1937 1936 
RTT E Net tons | Nettons | Nettons | Net tons | Percent 
obile loading machines. ..................... 

Een Medus a s sss } 2,662,026 | 2,966,407 | 2,873,289 | 93,118 3.14 
Pit-car loaders................................. 60, 045 78, 938 1 73, 467 5, 471 6. 93 
Hand-loaded face conveyors !.................. 6,550,986 | 7,782,601 | 7,737,081 45, 520 . 68 
9, 279, 057 | 10, 827,946 | 10,683, 837 | 144,109 1. 33 


1 Shaker chutes, etc., including those equipped with duckbills. 
2 Includes mobile loaders. 
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TABLE 24.— Pennsylvania anthracite handled by mobile loaders and scrapers and 
by all types of conveyors, 1936-37, by fields, in net tons 


Hand- Total me- 


loaded chanically 
: Scraper Pit-car 

Field face con- loaded 

loaders loaders veyors, under: 

all types ! ground 

1936 

Northern sa 2, 263, 043 ! 29. 004 { 6, 293, 714 8, 557, 657 
Eastern Middle: 22. cccucccinoionisosaoé soba 186, 321 t 459, 495 673, 920 
Western Middle... e su cuc-n ose 2 ete sees ck See 501, 325 ) 49. 934 { 961, 155 1, 481, 751 
EE ? 15, 718 i 68, 237 114, 618 
2, 966, 407 78,938 | 7,782,601 | 10,827, 946 

1937 mS acc 
AAA 2,949,041. |------------ 5, 998, 611 8, 348, 182 
Eastern Middle conocia crap pesos 233, 579 28, 748 439, 171 701, 498 
Western Middle- -------------------------------------- 290, 139 12,699 | 1,270, 251 1, 573, 089 
SOULDOE A A A sum SE et 1 32, 020 29, 048 61, 068 
2, 873, 280 73,467 | 7,737,081 | 10, 683, 837 


1 Shaker chutes, etc., including those equipped with duckbills. 
2 Includes tonnage by mobile loaders. 


TABLE 25.— Pennsylvania anthracite cut by machines, 1936-37 


1936 1937 
Region Cutting machines Cutting machines 
pene ÓN pr rons diode A N dé ‘ons 
Permis- | Allother | CU PY | Permis- | All other | HI DY 

sible types machines sible types machines 
Teenie BEE ¡YAA O AMA GE, et he ek 
Schuylkill...------.------------------ ¡9 EE j 65, 996 { 3 3 41, 149 
W yOlliDg... e ec elici ge 137 46 | 2,027,052 137 | 75 1, 911, 149 

Total, excluding Sullivan 

County----------------------- 152 46 | 2,096, 048 140 78 1, 952, 298 
Sullivan County.............-........ 2 3 66, 696 2 3 32, 214 
Grand total..................... 154 49 | 2,102,744 142 81 1, 984, 512 


TABLE 26.—Relative growth of Pennsylvania anthracite mined from strip pits, 
1915-37, in net tons 


Quantity mined by Percent of 


Number of stripping fresh-mined| Number of | Average 
Y ear aL SN I that men p 
in ps 1 Total Average biis: employed Worked 
per shovel | stripped 
AA AA 57 1, 121, 603 19, 677 (2) (2) (2) 
y A A 96 2, 054, 441 21, 400 2.5 (2) (2) 
1925 ocn is da osa 97 1, 578, 478 16, 273 | 2.7 (2) (2) 
A A 108 2, 526, 288 23, 484 3.7 (2) (2) 
A Od 339 5, 187, 072 15, 301 10. 6 4, 091 
Lehigh region........... 141 2, 203, 006 15, 624 25.9 1, 634 193 
Schuylkill region........ 162 3, 476, 638 21, 461 23. 4 2, 553 204 
Wyoming region........ 61 523, 623 8, 584 1.9 480 199 
Total EE 4 364 6, 203, 267 17, 042 12, 2 4, 667 199 
1937: =e A eS 
Lehigh region.........-- 121 2, 015, 989 16, 661 24.4 (2) (2) 
Schuylkill region........ 161 3, 047, 050 18, 926 23. 1 (2) P 
Wyoming region........ 69 632, 979 9, 174 2.4 (3) (3 
Total AA 4351 5, 696, 018 16, 228 11.9 (2) (3) 


1 Certain of the equipment reported by stripping contractors may have been counted twice when moved 
from one small job to another during the year. The amount of such double counting is unknown but pre- 
sumably is not great. 

2 Data not available. 

3 There was no strip-pit mining in Sullivan County during 1936 or 1937. 

4 Includes 140 gasoline, 23 steam, 89 electric, 89 Diesel, and 23 other types of shovels in 1936; and 135 gas- 
oline, 24 steam, 74 electric, 86 Diesel, and 32 other types of shovels in 1937. 
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DREDGE OPERATIONS 
TABLE 27.— Average receipts per net ton on all dredge coal sold, 1932-37 


Average Average 

Year receipts E receipts 
(VV $0:03. || EE $0. 88 
re EN A AA lee 1. 06 
LV DEE 208 ee AAA EE 1. 11 


TABLE 28.— Anthracite produced by dredges, 1936-37, by rivers 


1936 1937 


River (including tributaries) 
Dredges Net tons Value Dredges Net tons Value 


rm | gree | Cee | o | ees | o 


Lehigh__..........----------- 2 63, 327 $65, 394 

Schuylkill.................... 3 31, 669 34. 187 ) 4 95, 065 $96, 089 

Susquehanna................- 21 451, 688 482, 098 25 665, 409 745, 963 
26 546, 684 581, 679 29 760, 474 842, 052 


IMPORTS AND EXPORTS 11 


TABLE 29.— Anthracite imported for consumption in the United States, 1936-87, by 
countries, 1n nel tons 


Country 1936 1937 Country 1936 1937 
C'auDauda iu ta 3, 538 4,908 ||. U: 5.8. Rocco ez 451, 576 266, 446 
Indochina.................... Dees United Kingdom. .___ ` `: 157, 527 124, 983 
Netherlands.................. 1382 |... ews —O 


614, 639 395, 737 


TABLE 30.— Anthracite imported for consumption in the United States, 1936-37, by 
customs districts, 1n nel tons 


Customs district 1936 1937 Customs district 1936 1937 
A A 425 || Rhode Island................. 103, 718 62, 551 
Connectieut.................. 26, 027 12, 611 || St. Lawrence................—.|  8]|.........- 
Dakota----------------------- FA Ca A San Francisco. ... ----------- 616 |.........- 
Maine and New Hampshire..| 49,670 32, 766 || Vermont....................- 207 | es 
Massachusetts 432, 340 287,384 || Washington.................- 560 |__ 
New York...................- 1,982 lucisaciisón 


614, 639 395, 737 


11 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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TABLE 31.—Anthracite exported from the United States, 1936-37, by countries, in 


net tons 
Country 1936 1937 Country 1936 1937 
North America: South America: 
Bermuda................. 1, 274 1, 652 Argentina................ A 
Canada................... 1, 664, 233 | 1,893, 334 Bolivia..................- 204 |.........- 
Central America: Braille 224 
British Honduras..... 6 1 Bir ET. EE | WCS 
Onatemalsa `. 1 4 Colombia................. 2 14 
Honduras.............|--.-..-.-- 04 Guiana: 
Nicaragua............|..--..-..- 1 British cuasi less 270 
Panama.............. 23 44 Surinam..............].-........ 11 
Mexico................... 217 373 POP A PA 1 
Miquelon and St. Pierre Venezuela...............- 2 10 
Islands................. Of [wc Europe: 

Newfoundland and Lab- France..................-. 22 56 
|: 0 ( mee 9, 279 15, 280 United Kingdom.........|......-... 2 
West Indies: Asia: China.................- 332 |.........- 
British: Africa: Mozambique. ........|.......... 1, 155 
Barbados......... 28 58 MMMM 
Other British..... 240 214 1, 678, 024 | 1, 914, 173 

Cub... cecus 2, 003 1,317 

nen Republic.|.......... E 

SE EE 26 57 


TABLE 32.—Anthracite exported from the United States, 1936-37, by customs 
districts and ports of export, in net tons 


Customs district 1936 1937 Customs district 1936 1937 
North Atlantic: Northern Border: 
Maine and New Hamp- Buffalo..................- ], 200, 882 | 1, 308, 775 
Shlre o acne scc 49 79 10:10 AAA A 740 922 
Massachusetts... ........- 159 40 Duluth and Superior..... 5, 032 5, 093 
New vork .-.----------- 20, 716 28, 861 Michigan................. 10, 723 3, 013 
Philadelphia. ............ 33, 340 23, 531 | Ohio. PME 16, 642 16, 883 
South Atlantic: Rochester................. 69, 312 150, 033 
aryland--.------------- 355 5, 004 St. Lawrence............. 317, 392 369, 220 
Virginia. .---------------- 803 |... . . .  - Vermont... u... 1,00 04 
Gulf Coast: Miscellaneous: Virgin Islands. 1 
Florida...............--..- 107 71 — — € — ÁÀ— 
AA RR EET 281 1, 678,024 | 1,914, 173 
New Orleans............. 1 66 
Mexican border: 
Arizona.................. 38 56 
El Paso. ................. 30 203 
San Antonio... -.........- 111 2 
Pacific Coast: 
AA A 45 
Los Angeles.............. 3 3 
San Diego...............- 35 77 
San Francisco............ 333 31 
Washington. ............. 213 279 


COKE AND BYPRODUCTS?! 


By F. M. SHORE AND H. L. BENNIT 


SUMMARY OUTLINE 


Page Page 
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By IOS... nam: hago ZS 785 | Distribution sure... 790 
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Capacity of byproduct ovens................- 786 | World production... 793 


Production of coke in 1937 continued the steady upward trend that 
began in 1933 and was the largest since 1929, totaling 52,362,098 net 
tons, according to preliminary figures compiled from monthly reports 
submitted by operating plants and carriers throughout the year. 
This gain of 13 percent over the tonnage produced in 1936 was due 
chiefly to the increase in production of pig iron, which amounted to 20 

ercent and which accompanied & general advance of 5 percent in 
industrial activity. (See fig. 1.) Both byproduct and beehive coke 
shared in the increased output, the latter in larger ratio because of an 
abnormal demand for metallurgical coke that byproduct furnace 
ovens could not fully meet. All coke prices advanced. Consumption 

was larger, and stocks at the end of the year were higher than in 1936. 
Construction of new and replacement ovens slightly augmented the 
capacity of the byproduct-coke industry. Exports and imports of 
coke declined, while world production rose in 1937. 

Owing to & reduction in the funds appropriated for the collection by 
the Bureau of Mines of statistical and economic data relating to the 
fuel industries, it has been impossible to complete the annual canvass 
of the coke industry in time to publish the final data in the present 
Minerals Yearbook. "These figures will be distributed in mimeo- 
graphed form as soon as available and will be incorporated with 1938 
data in the next volume of the Yearbook. Most of the figures in this 
review are preliminary and subject to revision when complete returns 
from the 1937 canvass have been received. 


1 Data for 1937 are preliminary; detailed statistics with final revisions will be released later. 
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TABLE 1.—£Statistical trends of the coke industry, 1934-37 


Pad 
1937 from 
1934 1935 1936 1937 1 1936 (per- 
cent) 
Coke production: 
Byproduct: 
Furnace plants.......... net tons..| 19, 241, 800 23, 034, 300 32, 076, 100 36, 015, 037 +12.3 
Daily average............. do... 52, 700 63, 100 87, 600 98, 671 +12. 6 
Merchant plants. ........... do....| 11, 551, 000 11, 189, 800 12, 493, 000 13, 190, 761 +5. 6 
Daily average............. do.... 31, 700 30, 700 34, 100 36, 139 +6. 0 
Total byproduct.......- do....| 30, 792, 800 34, 224, 100 44, 569, 100 49, 205, 798 +-10, 4 
Daily average. ........ do.... 84, 400 93, 800 121, 700 134, 810 --10. 8 
A Spas do... A 1,028, 800 917, 200 1, 706, 100 3, 156, 300 +85. 0 
Daily average..............- do.... 3, 300 2, 900 5, 500 10, 149 +84. 5 
Total coke. ..............- do...-| 31, 821, 600 35, 141, 300 46, 275, 200 52, 362, 098 +13. 2 
Daily average........... do.... 87, 700 96, 700 127, 200 144, 959 +14.0 
Pig iron production ?......gross tons..| 15, 911, 188 21, 007, 802 30, 618, 797 36, 611, 317 -F19. 6 
Daily average................. do.... 43, 592 57, 556 83, 658 100, 305 +19. 9 
Stocks of coke at byproduct plants, 
end of year: 
Furnace plants............ net tons..| 1, 553, 300 899, 628 495, 732 1, 028, 731 4-107. 5 
Merchant plants..........---- do....| 2,004, 358 1, 884, 119 1, 203, 743 1, 424, 638 +18. 4 
"Total... assi sonda do....| 3,557, 658 2, 783, 747 1, 699, 475 2, 453, 369 +44, 4 
Coking coal charged into ovens: 
In beehive ovens.............- do....| 1,035,300 1, 468, 900 2, 698, 200 5, 023, 300 +86. 2 
In byproduct ovens. .......... do. ...| 44, 343, 000 49, 045, 600 63, 243, 500 70, 288, 878 +11.1 
TOtel =... scan v eras do....| 45, 978, 300 50, 514, 500 65, 941, 700 75, 312, 178 +14. 2 
Stocks of coking coal at byproduct 
ovens, end of year......... net tons..| 5,577,308 5, 559, 421 8, 535, 318 7, 273, 403 —14.8 
Benzol production 3._.........- gallons..| 71,737, 489 78, 590, 117 | 105,086,000 | 117, 014, 000 +11. 4 
Ammonia production *....... pounds. - |959, 820, 592 |1, 090, 623, 535 |1, 388, 683, 000 |1, 553, 822, 000 +11. 9 
River commerce—all coke: $ 
Allegheny River........... net tons.. 120, 510 177, 050 238, 550 243, 100 +1.9 
Monongahela River..........- do.... 621, 813 773, 235 836, 530 833, 120 —.4 
Ohio River.................... do.... 487, 303 493, 994 557, 62A 522, 350 —6. 3 
Receipts at Duluth-Superior Harbor $ 
net tons... 81, 463 85, 480 64, 148 30, 468 —52. 5 
Prices: 
Beehive coke at ovens: ? 
Connellsville furnace. .... per ton.. $3. 77 $3. 61 $3. 68 $4. 29 +16. 6 
Connellsville foundry....... do-.-- $4. 51 $4. 30 $4, 20 $4. 92 +17. 1 
Byproduct coke at ovens: ? 
Birmingham foundry $......- do.... $5. 63 $6. 00 $6. 50 $7.10 +29. 2 
Buffalo foundry............. do.... $7. 50 $7. 50 $8. 14 $10. 50 +29. 0 
Chicago foundry. ........... do.... $8. 50 $8. 63 $9. 00 $10. 06 +11.8 
Newark foundry ?........... do.... $8. 71 $9. 17 $9. 82 $10. 68 --8.8 
New England foundry 3..... do.... $10. 57 $11. 12 $11. 60 $12. 38 +6. 7 
Byproduets:? 
Sulphate of ammonia ?............. $1. 23 $1. 20 $1. 26 $1. 39 -+10.3 
Benzol!9..... ac ---------------- $0. 20 $0. 15 $0. 17 $0. 16 —5. 9 
Exports, all coke !11___......- net Lons 942, 785 613, 975 670, 312 526, 683 —21.4 
Imports, for consumption !1...... do.... 160, 934 317, 379 329, 959 286, 304 —13.2 
Coke output in Canada !?......... do....| 2,243,000 2, 258, 000 2, 412, 000 2, 570, 000 -F6.6 


1 Subject to revision. 
2 As quoted by Iron Age. Includes production of coke pig iron, ferromanganese, and spiegeleisen. 
3 Represents gallons of crude and refined benzol, plus motor benzol. 
* Represents ammonium sulphate equivalent of ‘all forms. 
5 U.S. Engineer Office, Pittsburgh, Pa. 
6 U.S. Engineer Office, Duluth, Minn. 
7 As quoted by Steel. 
5 Delivered at consumers’ works. 
? Prices are for 100 pounds, Atlantic seaboard. 
10 Prices per gallon producers’ plants, tank lots. 
11 Bureau of Foreign and Domestic Commerce. 
12 Dominion Bureau of Statistics, Ottawa, Canada. 


SCOPE OF REPORT 


This report covers only coke made by high-temperature carboniza- 
tion of coal in beehive and byproduct ovens. However, byproduct 
coke produced by city gas companies is included. The essential 
product of these companies is manufactured gas, but in 1937 the output 
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of byproduct coke by city gas companies constituted about 8 percent 
of the national production of byproduct coke. With respect to owner- 
ship and accounting these byproduct ovens are part of the gas utility 
system, and the Bureau of the Census therefore groups them within 
the manufactured-gas industry under the title “The Gas and Coke 
Industries." In other respects, however, these ovens form part of 
the byproduct-coke industry, and they are so included in the statistics 
of the Bureau of Mines. "The differences in classification are followed 
advisedly by the Bureau of the Census and Bureau of Mines after 
consultation with leaders of the gas and coke industries. 

Coke is made by other processes not included in this chapter. In 
1937 about 941,000 net tons of gas-house coke were made by high- 
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FIGURE 2.— Production of petroleum coke, gas-house coke, and beehive and byproduct coke in the United 
uo E m No figures on production of petroleum coke are available before 1914, when the produc- 
ion was 213, ons. 


temperature carbonization of coal in types of equipment other than 
coke ovens—chiefly horizontal retorts. In 1937, 1,306,600 net tons of 
petroleum coke, a byproduct of petroleum refining, were produced. 
The manufacture of coke from coal-tar pitch is established on a com- 
mercial basis, but the tonnage produced is small. Within the last few 
years, also, production of a smokeless fuel by low-temperature car- 
bonization of coal has been established commercially in the United 
States. None of these other kinds of coke, however, is discussed in 
this report. Only coke from byproduct and beehive ovens is adapted 
to blast-furnace and foundry uses, which consume most of all coke 
produced. Practically, therefore, the coke trade is concerned only 
with beehive and byproduct-oven coke. (See fig. 2.) 

The standard unit of measurement in the coke industry is the short 
or net ton of 2,000 pounds, and unless otherwise specified this unit is 
employed throughout this report. 
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PRODUCTION OF COKE 


By types.—The total production of beehive and byproduct coke in 
1937—52,362,098 tons—was the largest since 1929 and resulted from 
an exceptionally active year in the iron and steel industry. The gain 
of 13 percent in coke production over the preceding year compares 
with a gain of 20 percent in the output of pig iron. The output of 
byproduct coke increased 10 percent, while that of beehive coke, which 
is called upon to meet the excess demand for metallurgical coke in 
periods of outstanding activity in the iron and steel industry, rose 
85 percent over 1936. The output of byproduct coke in 1937 has been 
exceeded but once—in 1929—a year of exceptional industrial activity. 
The production of beehive coke—3,156,300 tons—also was the largest 
since 1929. 

That the large upturn in coke production was due principally to 
the increased activity of the iron and steel plants is evidenced further 
by the advance of 12 percent in the output of byproduct furnace 
plants, which are affiliated with or customarily sell their output to the 
iron blast furnaces, as compared with an advance of only 6 percent 
in the production of byproduct merchant plants, which customarily 
sell their output to other than metallurgical industries and to the 
domestic heating trade. 

By months —The byproduct coke plants of the “merchant” classi- 
fication include city gas plants whose annual output varies within a 
relatively narrow range and which therefore contribute materially 
to the greater stability of production within this group. City gas 

lants contributed 29 percent of the total output from merchant plants 
in 1936. The output of the furnace plants, as well as that of the 
beehive ovens, which serve principally the iron blast furnaces, varies 
more widely with the changes in general industrial activity, of which 
the iron and steel business is a major part. Thus, the marked reces- 
sion In industrial activity in the latter part of 1937 resulted in a decline 
from September to December of 56 percent in the production of pig 
iron, 47 percent in that of byproduct furnace plants, and 46 percent 
in that of coke from beehive ovens, while the output of merchant 
plants declined only 3 percent. As the beehive-coke industry serves 
largely in a stand-by capacity to meet the overload on byproduct 
furnace plants in times of unusual blast-furnace activity, the decrease 
in the demand for furnace coke reacted severely on the beehive ovens 
as well as on the furnace plants. 

The monthly production of all coke varied within rather narrow 
limits for the first 9 months of 1937 as a result of the high and fairly 
steady rate of industrial activity that characterized the period. The 
industrial decline that marked the last quarter of the year and its 
effect on coke production have been noted. Byproduct-coke produc- 
tion from furnace plants followed closely the monthly variations in 
pig-iron output. Strikes, which interrupted operations at some of the 
independent steel plants in late May and in June, affected production 
from furnace plants which reached its peak in August and declined 
steadily and severely thereafter. Beehive-coke production reached 
its highest point early in the year (March), and continued at an active 
rate until July but began a decline in August that persisted steadily 
to the end of the year. 
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By States and districls.— The increased output of byproduct coke 
in 1937 was shared by virtually all producing States and ranged from 
0.7 percent in New Jersey to 44 percent in Illinois. Pennsylvania 
retained its outstanding leadership in tonnage and improved its 1936 
record by 8 percent. Other leading producers, in order of importance, 
were Ohio, with an increased output of 8 percent; Indiana, with vir- 
tual the same tonnage as in 1936; New York, with & gain of 2 
percent; and Alabama, which reacted to the increased activity in the 
Iron and steel plants of the State with a rise of 38 percent in output. 
Only Indiana and Washington failed to make gains in 1937. Penn- 
sylvania also was the largest producer of beehive coke, with 80 per- 
cent of the country's total and 107 percent more than its output in 
1936. As usual, most of the beehive-coke production in 1937 was 
from the Connellsville region of Pennsylvania. The Virginias and 
Tennessee supplied approximately 18 percent of the total, and the 
remainder came from the ovens of Utah, Colorado, and Washington. 
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TABLE 3.—Byproduct and beehive coke produced, by States, 1984-87, in net tons 


ea 
1937 from 
State 1934 1935 1936 1937 ! 1936 (per- 
cent) 
Byproduct: 
ATADama: ucu gece wees u Sosis 2,109,192 | 1,994,220 | 3,089,622 | 4, 252, 704 +37. 6 
Colorado. ....... eco eia moro dde 171, 104 , 337, 341 482, 456 -F43. 0 
HEEM 1,649,907 | 1,668,523 | 2,082,516 | 2,993, 906 +43. 8 
ENGIADG AA E debeat 2, 613, 437 | 3,768, 4 5, 449,755 | 5, 444, 657 —.1 
Maryland co a deL 784, 539 929, 6017 | 1,217,039 | 1,513, 752 +24. 4 
Massachusetts. ooocococococococoo.- 1,127,632 | 1,006,115 | 1,108, 219 | 2 1, 246, 435 +12. 5 
UNS EE 2, 547, 747 | 2,482,302 | 2,293,653 | 2,294,296 (3) 
A ei ecules 417, 447 430, 082 521, 518 701, 475 +34. 5 
New Jerzeg ----------------MO 910, 121 917,117 | 1,007,500 | 1,014, 146 +.7 
ae OPK AAA 4,089,708 | 4,099, 242 | 4,835,921 | 4,951,703 +2. 4 
A ee neces esc 4, 296, 338 | 5,100, 98 6, 242, 300 | 6,731, 363 +7.8 
Pennsylvania.........................- 6, 834, 362 | 8,078,175 | 12, 570, 816 | 13, 627, 501 +8. 4 
'Tennessee.____.... dree NN e 70, 598 78, 6 j 89, 220 +7.1 
A AAA e 117, 401 115, 282 124, 346 154, 128 +24. 0 
Washington..........................- 27, 199 28, 744 28, 368 14, 993 —47.1 
West Virginia. .......................- 1,343,914 | 1,603,584 | 1,702,792 | 1,807,896 +6. 2 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin. ...... 1,682,165 | 1,716,014 | 1,874,110 | 1,885, 167 +.6 
30, 792, 811 | 34, 224, 053 | 44, 569, 121 | 49, 205, 798 +10. 4 
Beehive: 
Pennsylvania.........................-. 120, 593 564,052 | 1,213,294 | 2,513,800 +107. 2 
West Virginia: uso eiert 171, 518 155, 211 230, 649 287, 900 +24.8 
'Tennessee-Virginia...................- 83, 953 140, 686 194, 898 270, 200 +38. 6 
Colorado, Utah, and Washington...... 52, 701 57, 259 07, 222 84, 400 +25. 6 
1, 028, 765 917,208 | 1,706,063 | 3,156, 300 +85. 0 
Grand Bu WEE 31,821,576 | 35, 141, 261 | 46, 275, 184 | 52, 362, 098 +13. 2 


1 Subject to revision. 


2 Includes an unknown quantity of breeze. 


3 Less than one-tenth of 1 percent. 


CAPACITY OF BYPRODUCT OVENS 


A few iron and steel works enlarged the capacity of their coke plants 
during 1937 through construction of additional ovens or replacement 
As a result there was a small 
gain for the year in the total capacity of byproduct ovens. 

The reported maximum capacity of the byproduct ovens in existence 
is seldom if ever attained for various practical reasons that may be due 
Even in the peak pro- 


of old ones with modern equipment. 


to operating, economic, or labor conditions. 
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duction year 1929, the highest monthly ratio of production to maxi- 
mum capacity was 94 percent. In 1937, with almost unprecedented 
demand for metallurgical coke, the highest monthly ratio, attained in 
September, was 86 percent. For the year, the byproduct plants 
operated at a monthly average of 79 percent of their maximum 
capacity, the highest rate since 1929. 


TABLE 4.— Relation (percent) of production to maximum capacity at byproduct coke 
plants, 1929 and 1933-37, by months 


Month 1929 | 1933 | 1934 | 1935 | 1936 | 1937 Month 1929 | 1933 | 1934 | 1935 | 1936 | 1937 
January..... 88.6 | 33.6 | 46.6 | 52.5 | 62.4 | 83.0 || August..... 93.6 | 55.0 | 42.8 | 52.1 | 74.2 | 86.0 
February...| 91.3 | 34.1 | 52.0 | 57.7 | 63.3 | 83.5 || September..| 91.9 | 52.7 | 42.1 | 55.0 | 76.0 | 86. 1 
March...... 93.0 | 31.3 | 55.9 | 54.6 | 61.5 | 84.9 || October..... 2.3 | 48.6 | 43.5 | 57.2 | 78.1 | 76.0 
April....... 92.8 | 32.2 | 56.0 | 51.7 | 67.6 | 84.9 || November..| 89.0 | 45.6 | 43.9 | 60.3 | 80.3 | 62.8 

ay.......- 94.0 | 36.1 | 60.1 | 52.4 | 70.8 | 84.6 || December..| 83.1 | 46.2 | 45.3 | 63.1 | 83,4 | 53.1 
June........ 93.9 | 43.5 | 58.2 | 50.4 | 72.1 | 78.6 | | —— | | | 
July........ 93.0 | 52.6 | 44.7 | 482 | 71.5 | 83,2 || The year___| 91.4 | 42.7 | 49.2 | 54.6 | 71.6 | 78.8 


The maximum daily capacity of the 87 byproduct-coke plants in 
existence December 31, 1937, was 172,346 tons compared with a 
maximum of 170,070 tons for the 90 plants in existence at the end of 
1936, an increase of 1.3 percent. Of these, three merchant plants 
with a total daily capacity of 564 tons were abandoned in 1937. Of 
the 87 in existence at the end of 1937, 42 were merchant and 45 
furnace plants; 2 furnace plants were idle during 1937. The daily 
capacity of the 85 plants that operated during the year was 170,631 
tons—43,819 tons for the 42 merchant plants and 126,812 for the 43 
active furnace plants. 

During the year 360 new byproduct ovens were completed and put 
into operation. In addition, 249 ovens were rebuilt or repaired and 
added to the list of active ovens. At the close of the year 198 new 
ovens were under construction, and 297 had been abandoned, of which 
the majority had not been in service for some years. 

Complete data on the number of beehive ovens operating in 1937 
are not yet available, but trade-press reports indicate that many ovens 
idle for years were pressed into service to meet the heavy demand for 
coke that began in 1936 and prevailed during most of 1937. The ex- 
perience of 1937 again illustrates the economic value of the beehive 
ovens, with their relatively low capital investment and operating 
costs, as a flexible reserve of coke-making capacity available to supple- 
ment the capacity of the byproduct industry in periods of active mar- 
ket demand. | 

COAL CHARGED INTO COKE OVENS 


The coking coal charged into ovens in 1937 totaled 75,312,178 tons, 
&ccording to preliminary data supplied to the Bureau of Mines; 
70,288,878 tons were used in buds ovens and 5,023,300 in bee- 
hive ovens—increases over the 1936 res of 11 and 86 percent, 
respectively. Most of the coal used for the manufacture of coke comes 
from the Appalachian region of Pennsylvania, West Virginia, and 
Kentucky which accounts for approximately 90 percent of the total. 
Alabama also supplies much coking coal, chiefly for the coke plants 
connected with iron furnaces of the Birmingham region. Stocks of 
coking coal at byproduct ovens declined 15 percent during the year. 
(See tables 1 and 2.) 
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CONSUMPTION OF COKE 


The apparent consumption of coke in the United States in 1937 
totaled 51,353,779 tons (production plus imports, less exports, with 
adjustment for changes in stocks), an increase of 9 percent over 1936. 
Iron furnaces consumed 65 percent of the total (66 in 1936), while 
other uses, including domestic heating, water gas, producer gas, and 
foundry work, accounted for 35 percent (34 in 1936). Notwith- 
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FIGURE 3.—Declining consumption of blast-furnace coke per gross ton of pig iron, 1913-37. The quantity of 
coke consumed per ton of pig iron has been declining. At the same time, the yield of coke per ton of coal 
carbonized has increased slightly, so that the consumption of coking coal per ton of pig iron produced has 
declined from 3,637 pounds in 1913 to 2,950 pounds in 1937. 


standing the drastic decline in consumption during the last quarter of 
the year, the annual consumption was the largest since 1929. 


TABLE 5.—Quantity of coke consumed in manufacture of pig tron and for other 
purposes, 1913, 1918, and 1985-87, in net tons 


Remainder con- 


Consumed by | ‘sumed in other 


Net Indicated | iron furnaces ? ways 
Total pro- I 
Year | duction of | Imports | Exports | changes See s 
coke S À 

sumption ! , Per- ! Per- 

Quantity cent Quantity cent 
1913...... 46, 299, 530 | 101, 212 | 987,395 (3) 45,413,347 | 37,192, 287 | 81.9 | 8,221,060 | 18.1 
1918...... 56, 478,372 | 30,168 |1, 687, 824 (3) 54, 820, 716 | 45, 703, 594 | 83.4 | 9,117,122 | 16.6 
1935______ 35, 141, 261 | 317,379 | 613,975 | — 769,159 | 35, 613,824 | 20,821,286 | 58.5 | 14,792,538 | 41.5 
1936______ 46, 275, 184 | 329,957 | 670,312 |—1,097, 318 | 47,032, 147 | 31,255,648 | 66.5 | 15,776,499 | 33.5 
1937 4... 52, 362, 098 | 286,364 | 526,683 | -+768,000 | 51,353, 779 | 33,571,349 | 65.4 | 17,782,430 | 34.6 


1 Production plus imports minus exports, plus or minus the decrease or increase, respectively, of the net 
changes in stocks. 

2 From Annual Report of American Iron and Steel Institute. Figures include coke consumed in the 
manufacture of ferro-alloys. 

3 Data not available. 

4 Subject to revision. 


The average quantity of coke consumed per gross ton of pig iron and 
ferro-alloys made was 2,050 pounds in 1937, a gain over 1936 of 14 
pounds (0.7 percent). The consumption per ton of pig iron increased 
17 pounds (0.9 percent). (See fig. 3.) Although these increases are 
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small, they represent the largest consumption of coke per ton of pig 
iron, and per ton of pig iron and ferro-alloys combined, since 1929. 
The consumption of coking coal per ton of pig iron and ferro-alloys 
made also gained in 1937, being the highest since 1930. 


TABLE 6.—Pounds of coke and coking coal consumed per gross ton of pig iron made 
in the United States, 1913, 1918, and 1935-37 


Calculated Calculated 
presi Percent ounds piene f Percent | pounds 
sS d yield of | coking coal ds a yield of | coking coal 
Year Ge ig iron coke Der gross Year E io tron coke per gross 
SET Ln o- | from ton of pig a Ch o- | from | ton of pig 
allovs 1 coal iron and allovs 1 coal iron and 
y ferro-alloys y ferro-alloys 
Ile 2, 433. 3 66. 9 3, 637. 2 || 1936_-..-..-.-..- 2, 036. 2 70.2 2, 900. 6 
1918 AAA 2,375. 2 66. 4 3,577.1 || 1937 2........... 2, 050. 3 69.5 2, 950. 1 
1935........-..- 1, 975.1 69. 6 2, 837.8 


1 From Report of American Iron and Steel Institute; the consumption per ton of pig iron only, exclud- 
ing the furnaces making ferro-alloys, was 1,950.6 in 1935, 2,006.2 in 1936, and 2,023.5 in 1937. 


? Subject to revision. 
EMPLOYMENT 


The increased output of coke in 1937 required employment of more 
men and more man-hours of work than in 1936. The number of men 
employed at beehive coke ovens in 1937 rose 40 percent and the number 
of man-hours worked 63 percent, according to preliminary figures. 
At byproduct plants the number of men employed increased 10 percent, 
while the number of man-hours advanced only 7 percent. Final 
figures on employment in 1937 will be published when available in 
the Bureau's report entitled “Accidents and Employment at Coke 
Ovens in 1937." ` 

STOCKS OF COKE 


Reversing the trend that prevailed during the first quarter, pro- 
ducers’ stocks at byproduct-coke plants increased steadily from 
Apri through November but declined moderately in December. 
(See table 2.) The net increase in stocks of byproduct and beehive 
coke at the end of the year was 768,000 tons (44 percent). (See 
table 5.) Stocks at byproduct plants making coke chiefly for furnace 
use increased 108 percent during the year, while those at merchant 
plants, with & more stable demand, increased only 18 percent. (See 
table 1.) 

PRICES 


Prices of coke were substantially higher in 1937 than in 1936. 
Monthly beehive-coke prices at ovens averaged $4.29 for Connells- 
ville furnace (an increase of nearly 17 percent over the 1936 average), 
$4.92 for Connellsville foundry (a gain of 17 percent), and $6.43 for 
New River foundry (a gain of 7 percent). Byproduct foundry coke, 
customarily commanding higher prices than beehive foundry, aver- 
aged $7.10 at Birmingham, delivered at consumers! works (9 per- 
cent more than in 1936); $10.50 at Buffalo ovens (an increase of 29 
percent); $10.06 at Chicago ovens (an increase of 12 percent) and 
$10.68 and $12.38 at Newark (N. J.), and New England plants, re- 
spectively, delivered at consumers’ works (gains of 9 and 7 percent). 
(See tables 1 and 2.) 


790 MINERALS YEARBOOK, 1938 


COKE-OVEN BYPRODUCTS 


Complete data on the production of the byproducts of coke manu- 
facture in 1937 are not yet available. The quantities of benzol and 
ammonia produced at byproduct plants in 1937 are shown in table 2 
by months. Table 1 gives comparative figures for recent years. 
These data are preliminary and are based on the typical ratio of the 
products to the coal used. Data on the quantity and value of all 
byproducts will be published upon completion of the 1937 canvass of 
the coke industry. 

Ammonia was produced at 81 plants in 1937; the total output was 
12 percent more than in 1936. Fifty-six plants produced benzol, the 
output of which increased 11 percent over 1936. The average price 
per 100 pounds of sulphate of ammonia, Atlantic seaboard, was $1.39 
in 1937, an advance of 10 percent over the 1936 average price. The 
average price per gallon of benzol at producers! plants was 16 cents, 
8 decline of 1 cent (6 percent) from 1936. The total yield of gas, tar, 
and various other byproducts also increased in 1937 as a result of the 
larger output of coke, but definite figures of these outputs are not yet 
available. (See tables 1 and 2.) 


DISTRIBUTION SURVEY 


As data on distribution are a highly essential part of the history of 
development of the coke industry, & survey of the geographical dis- 
tribution of the annual production of coke and of the quantities con- 
sumed in its principal uses was made by the Bureau of Mines covering 
1936. The survey was not completed in time for publication in 
Minerals Yearbook 1937, but it has been distributed in mimeograph 
form. The statistical data produced by the survey show (1) the coke 
consumed in each State in 1936, by principal uses; (2) changes in 
tonnage of coke consumed in each State and region, by uses, from 1929 
(the latest previous report) to 1936; (3) the sources, by States and 
regions, of the coke consumed in each State in 1936 and the destina- 
tion, by States and principal uses, of the coke produced in each State. 
Space does not permit inclusion of detailed data from the 1936 dis- 
tribution survey here, but they will be supplied to those who are 
interested upon request to the Bureau of Mines. An outstanding 
development shown by the survey is the marked advance in the use 
of coke for domestic heating, continuing & trend that was already 
indicated by the survey of 1929. "The total consumption of coke in 
1936 declined 20 percent from that in 1929, a year of exceptional 
industrial activity. Coke consumed for domestic use, however, in- 
creased 37 percent during the same period. The coke consumed by 
the various States in 1936 came from virtually the same producing 
areas as in 1929, Moreover, most of the producing States consumed 
80 to 90 percent of their output of coke, the remainder going chiefly 
to nearby States. A few States, however, shipped coke to numerous 
other States. 

A knowledge of the distribution of coke to the various consuming 
areas and of the quantities consumed for various uses therein is essen- 
tial to an understanding of the competitive factors which control pro- 
duction and regulate its distribution. This information is therefore 
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valuable to producers and consumers alike as an aid in balancing 
supply and demand. It would be most helpful if provision could be 
made for supplying the data on an annual basis. 


FOREIGN TRADE? 


Exports.—Exports of coke in 1937 were 526,683 net tons valued at 
$3,567,828—declines of 21 percent in quantity and 15 percent in 
value from 1936. Exports to Canada, the chief foreign market for 
United States coke, were 93 percent of the total exports of coke in 
1937, but they were 25 percent less than shipments to that country in 
1936. The decrease of 161,156 tons in the exports to Canada was 
compensated in that market by an increase of virtually the same 
quantity in Canadian production of coke. According to official reports 
of the Dominion Bureau of Statistics of the Canadian Department of 
Trade and Commerce, imports of coke from the United States in 1937 
comprised 97 percent of Canada's total coke imports, Great Britain 
and Germany supplying virtually all of the remainder. Next to 
Canada, Cuba was the largest purchaser of United States cokein 1937, 
with a total of 14,854 tons. Although exports to other foreign markets 
were relatively small, shipments to Europe gained 6 percent in 1937 
and those to South America 123 percent. 


TABLE 7.—Coke! exported from the United States, 1935-37, by customs districts 


1935 1936 1937 
District C IDEE DIC AA 
Net tons Value Net tons Value Net tons Value 
(CH CH ... . ul l. casados gres 222, 953 | $1,333, 256 | 302,006 | $1,906,366 | 220,448 | $1,406,897 
li AAA 65, 406 353, 516 33, 463 171,006 11, 535 84, 472 
1971 A AA 9, 984 71,008 | 11,794 86,297 | 10,120 77,114 
Duluth-Superior.. .................. 2, 449 16, 886 3, 711 27,879 3, 697 32, 144 
FElOfidB one Elie lee 3, 650 31, 023 3, 472 21, 058 3, 750 76, 125 
Maine and New Hampshire. ....... 424 3, 382 436 3, 432 859 7, 297 
Maryland... . auc cus 117 501 968 5, 481 3, 820 20, 989 
Michigan........................-.- 285,201 | 1,610,521 | 246,103 | 1,508,978 | 221,763 1, 459, 913 
MODO caos Recte 1, 516 22, 801 1, 716 7,721 13, 847 100, 470 
New Orleans. 4, 572 33, 533 4, 257 49, 773 3, 092 35, 152 
New YorKk..------------------------ 179 3,076 1, 030 11, 756 4, 623 70, 082 
OTC ieee cei eas rca del ia e 12, 551 63, 047 31, 787 185, 176 12, 051 72,877 
Philadelphia........................ 3, 855 37, 041 7,251 68, 517 12, 597 80, 358 
A l u he INIA sees ue ES arc cu 1, 107 6, 364 
St. Lawrenee. .....................- 214 1, 680 5, 516 41, 601 2, 257 25, 200 
San Diego. ..................-....-. 337 3, 686 540 6, 067 129 2, 005 
WISCOUDSIN A AAA PR [bees ROS 15, 027 BO. rg AA A 
OLBDOE A 558 4, 586 1, 235 9,756 979 9, 769 


613,975 | 3,590,143 | 670,312 | 4,191,135 | 526, 683 3, 567, 828 


- — —— 


1 Includes coal and coke briquets previous to 1937. 
? Includes values under $5,000. 


2 Figures on exports and imports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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TABLE 8.— Coke ! exported from the United States, 1935-87, by countries 


1935 1936 1937 


Country 
Net tons Value Net tons Value Net tons Value 


North America: 


Canada EE 599, 202 | $3, 453,607 | 650,036 | $4,013,243 | 488,880 | $3, 185, 966 
Central America: Panama...... 293 4,161 519 7, 069 153 , 693 
Mexico... sacacasa a 738 6, 950 1, 365 12, 555 488 4, 706 
West Indies: 
Kies 6,700 44, 219 2, 257 10, 597 14, 854 81, 347 
Trinidad and Tobago....... 120 1, 219 2 23 3, 198 27, 483 
Other AA AS 382 5, 800 418 6, 246 390 6, 568 
South America: 
EE, A AA 802 A rei e uL tu eke 
Chil AAA i aber. 109 411 918 5, 896 3, 818 20, 833 
Otho AAA A A 216 2, 347 46 699 1 4, 238 
Europe: 
FTADCO: sicarios 454 6, 912 4, 359 36, 546 605 7,441 
Germany... 22 437 L4 (L| AAA AE SCIEN NUS. TEES: 
ITUDPHEY PA AA 6 (BK WEE AA E A 
E AA E 1, 684 25, 250 3,125 42, 933 9, 156 156, 196 
Netherlands.................... 1, 226 10, 944 487 4, 28 1, 247 10, 
Norway.... E 1, 252 14, 915 2, 253 20, 745 5 10, 080 
y AA 1, 108 y Ber is E AAA AAA A A 
5witzerland: ERA AAA AIN MISA PA ctae terere 2, 800 42, 090 
United Kingdom. .............. 44 216 3, 639 23, 402 336 5, 866 
ASH nce sce ET 4 112 17 300 79 1, 315 
Africa: Liberia.... oris A ev decus 1 OB AAA AA 
IA E amar ir ot 68 ¿DN AA aee esc 


€ py E Em _ QA | (_____ | es | E _ ___RRRrr Enge 


613,975 | 3,590, 143 670,312 | 4,191,135 526, 683 3, 567, 828 
1 Includes coal and coke briquets prior to 1937. 


Imports—Imports of coke in 1937 totaled 286,364 net tons valued 
at $1,779,502. These figures represent a decrease from 1936 of 13 
percent in quantity and an increase of 9 percent in value, respectively. 
As in 1936, Belgium was the principal source of coke imported in 1937, 
although receipts from that country were 42 percent less than in 1936. 
Canada was a close second to Belgium as a source of imported coke, 
supplying 29 percent of the total imports compared with 16 percent 
in 1936. 


TABLE 9.—Coke imported for consumption in the United States, 1935-37, by customs 


districts 
1935 1936 1937 
District 
Net tons Value Net tons Value Net tons Value 
BulalO EE 22, 439 $390, 068 30, 523 $463, 694 42, 827 $650, 182 
Connecticut. ..--------------------- E AAA ANA EE GE 
IO AA AA AA 2 26 (1) 5 
Nuet TEEN 6 26 A PA AE NR t 
¡SC DEE 1, 136 5, 166 317 2, 295 556 7,528 
Los Angeles _-------------------- 34, 210 107, 033 38, 100 133, 945 40, 826 183, 274 
Maine and New Hampshire. ......... 237 1, 751 233 1, 654 300 1, 506 
Massachusetts. ...........-.-.-..... 113, 132 487, 452 74, 165 286, 291 32, 435 142, 166 
Michigan.........................-. 139 2, 428 ,0 15,811 27 207 
Montana and Idaho................ 20, 252 103, 035 18, 911 I 28, 833 157, 051 
NE AAA 80, 152 309,815 | 120, 225 464, 796 76, 489 315, 443 
Oron BEE 2, 502 10, 003 2, 683 10, 537 3, 340 11, 528 
Rhode Island. ...................... 3, 882 18, 025 8, 360 34, 722 10, 052 55, 663 
BA o AA PA RE 697 4, 516 1, 628 10, 424 
San Antonio.......................- 5, 937 26, 538 517 2 NAAA bats en dee 
San Francisco... 23, 092 71, 455 24, 011 78, 578 30, 701 144, 037 
YVermont.--..._.. Rss 76 528 143 1, 018 360 2, 690 
Washington. ....... 2 o. c LLL 10,071 38, 938 10, 045 37, 509 17, 900 97, 798 


TS eS | et | ees | SERS | Gp aer ia 


317,379 | 1,574,578 | 329,959 | 1,635,501 | 286, 364 1, 779, 502 


1 Less than 1 ton. 
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TABLE 10.—Coke imported for consumption in the United States, 1935-87, by 


countries 
1935 1936 1937 
Country 

Net tons Value Net tons Value Net tons Value 
PBeletum. ----.---------------- 60, 838 $216, 887 158, 920 $606, 181 91, 698 $401, 516 
Canada: ox 46, 150 514, 711 52, 730 590, 702 83, 033 ; 
Germany___._... hee eee 120, 340 466, 922 31, 750 78, 554 57, 322 239, 457 
A --------------------- 5, 937 26, 516 E RI AAA 
Netherlands__._.__ A, IR 27,795 115, 194 20, 517 90, 063 
Poland and Danzig. ---- lo o coco loo. 3, 818 IE NI AAA A 
United Kingdom. ......---.-.. 84, 114 349, 520 54, 430 228, 724 33, 794 166, 405 


—saia m — | cee nt rE | wa | sss | erm tag mra E EY 


317,379 | 1,574,578 329, 959 | 1,635, 501 280, 364 1, 779, 502 


WORLD PRODUCTION 


Data on world production of coke in 1937 are incomplete, but 
figures are available to show the output of most of the large producing 
countries. It will be noted that most European countries, like the 
United States, made substantial gains in 1937, which should bring 
the world total for the year well above that of 1936. 


TABLE 11.—Coke produced in principal countries, 1929 and 1984-87, in metric tons ! 
[Compiled by M. T. Latus] 


Country 1929 1934 1935 1936 1937 
Australia: 
New South Wales 222222-222222- 471, 813 699, 673 871, 644 907, 537 955, 030 
Queensland..........................-- 4, 144 26, 067 25, 276 23, 701 30, 949 
A O oce Le 6,102, 960 | 4,601,950 | 4,915,860 | 5,074,590 5, 868, 200 
A on ha rto eer. EENEG 93 1, 705 š , 550 
Canada r usu iles o aa 1,986, 532 | 1,658,691 | 1,663,515 | 1,830, 101 1, 967, 806 
China (exports) __._.._..-_-.---_-_.-.----- 13, 467 6, 531 7, 246 11, 422 9, 062 
A A A 2 200, 855 201, 840 2 2 
Czechoslovakia 3,170,629 | 1,344,786 | 1,553,869 | 1,955, 515 3, 271, 600 
FORD682 ele 9, 080, 127 7, 293, 110 7,077, 820 7, 101, 000 7, 802, 000 
Germany._...... daa 39, 421,033 | 24, 484, 890 29, zb 321 | 35, 861, 504 40, 896, 000 
SOAR cuc s ue 2 ud LL De 2, 423, 000 2, 180, 00 3 3 
Great Britain 5. c cc cc ccs 13, 637, 421 | 11, 697, 111 | 12, rg 081 | 13, 972, 181 (4) 
EDD heeten 2, 092 19, 086 22, 981 24, 133 35, 092 
India, British6__________ caca 843,504 | 1,541,487 | 1,795,178 | 1,840, 362 4 
INGOCHING EEN 637 285 260 109 (4) 
Re V ta ccce e a 791, 607 817, 243 998,379 | 1,210,714 (4) 
Japan: 
Manufactured coke -2-2-2-2 (2) (2) (2) (2) (4) 
Natural coke ` (2) 367, 236 396, 214 (2) (4) 
hs ferro Somali o HEREDES 493, 777 275, 176 489, 047 (2) (4) 
Netherlands.__....-.._-.------------------ 2, 402, 566 | 2,779,378 | 2,878,191 | 3,053,451 | 2, 506,000 
4) a a ee MR I te 35, 899 
IS NAO A NA 1, 858, 052 | 1,333,493 | 1,386,716 | 1,615, 598 2, 125, 519 
Rhodesia, Southern. ...................... 100, 001 55, 979 , 239 20, 115 
Ze ITA AO lee Ee 31,914 45, 920 ; 4) 
CO A O 768, 040 485, 634 (2) (2) (4) 
Straits Settlements..___._._ ooo 2 15, 667 8, 549 9, 324 9, 619 9, 974 
SWeden -aaaea aaa 103, 778 107, 370 114, 464 112, 497 115, 734 
A a, et teats POMAR 39, 310 33, 653 37, 411 4 
Union “Of South Africn ------------ 99, 297 - 72, 969 64, 782 75, 459 (4) 
LE e Wee Rosen A ee Sa 4, 700, 000 | 14, 221, 000 | 16, 730, 000 | 19, 883, 000 (4) 
United States. _._.....-.---.-...-.-..----- 54, 325, 427 | 28, 867,897 | 31,879, 449 | 41,979,921 | 47,501, 848 
144, 481, 000 |106, 499,000 |116, 915, 000 |139, 250, 000 (4) 


1 Gas-house coke not included. 

2 Estimate included in total. 

3 Beginning with March 1935, production of the Saar is included with that of Germany. 

1 Data not available. 

5 In Great Britain the production of gas-house coke (including breeze), not included above, is especially 
important and was as follows: 1934, 12,038,825 tons; 1935, 12,175,443 tons; 1936, 12,938,907 tons. 

6 Figures for 1929 represent “hard” and “soft” coke made at collieries only (73, 616 tons of “hard” coke and 
769,888 tons of “soft” coke). Data for other years shown represent total “hard” coke manufactured. In 
addition, the following quantities of “soft” coke were made at collieries: 1934, 874,901 tons; 1935, 904,840 
tons; 1936, 932,534 tons. 
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FUEL BRIQUETS AND PACKAGED FUEL ! 
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The history of fuel briquetting in the United States began in 1870, 
when E. F. Loiseau erected a plant at Port Richmond, Philadelphia, 
Pa., and made 8-ounce briquets out of a mixture of 92 percent anthra- 
cite and 8 percent clay, using the latter as a binder. In 1876, the 
Delaware & Hudson Coal Co. built a plant at Roundout, N. Y., 
that used anthracite fines with a binder of pitch from gas-house tar.? 
In 1907, the first year in which the Federal Government canvassed 
this industry, production reached a total of 66,524 tons valued at 
$258,426. In 1937, production of fuel briquets, often called “bulk 
briquets" by the trade, totaled 995,930 net tons valued at $6,393,723, 
f. o. b. plant, a decrease of 12 percent in quantity from 1936. 

"Packaged fuel’’—cube-shaped briquets wrapped in paper in pack- 
ages of convenient size for hand-firing—were introduced to the trade 
in 19323 This new industry, canvassed by the Bureau of Mines for 
the first time to cover 1935, disclosed a production of 25,244 net tons 
in that year; in 1936, production was 66,427 tons and in 1937 rose to 
146,037 tons valued at $1,287,320, more than doubling its 1936 volume. 

An analysis of Bureau of Mines statistics of production of fuel 
briquets and of packaged fuel for 1935-37 indicates that the output 
of fuel briquets has not been appreciably affected by the rapid develop- 
ment of the packaged-fuel industry. Production of packaged fuel in 
1937 was about one-seventh that of fuel briquets. It does not 
appear, however, that the packaged-fuel tonnage necessarily indicates 
a corresponding loss of market to the fuel-briquet industry, since 
packaged-fuel manufacturers—with one exception—have been limited 


1 Directories of fuel-briquetting and packaged-fuel plants operating in 1937 and names of manufacturers of 
equipment will be furnished on request by the Coal Economies Division, Bureau of Mines, Washington, 


2 Parker, E. W., Coal Briquetting in 1908: Minera] Resources of the United States, calendar year 1908, 
pp. 4-5; see also Coal Age February 1935, pp. 78-79. 
3 For discussion of this development see Minerals Yearbook 1936 (pp. 658-661) and 1937 (pp. 966-968). 


795 


796 MINERALS YEARBOOK, 1938 


to comparatively small scale operations averaging about 2,000 tons 
annually per plant (as against 32,000 tons per fuel-briquet plant), 
making a packaged product which, because of its friability, is not 
adapted to shipment by rail and is therefore limited to local or nearby 
consumption. Its popularity is undoubtedly due largely to its con- 
sumer appeal of cleanliness and convenience in handling. 

The Bureau of Mines has no data on comparative costs of produc- 
tion; prospective entrants in the fields of fuel briquetting and packaged 
fuel can obtain such information from briquetting engineers who are 
specially qualified regarding sources of suitable raw fuels, tested 
processes of manufacture, market for the finished product, and eco- 
nomic factors involved, such as costs of manufacture, of shipment, and 
of competitive fuels. 

Statistics on fuel briquets and packaged fuel are presented separately 
in this report. 


FUEL BRIQUETS 


The output of fuel briquets in 1937—995,930 net tons—did not 
maintain the high level of 1936 but was considerably higher than in 
1935. Thirty-one plants were in operation, and several new plants 
starting operations late in 1937 produced but a small proportion of 
their potential annual output. 

Statistical trends in the fuel-briquetting industry for 1933-37 are 
shown in the following table; similar data covering the industry since 
1907 appear on page 956 of Minerals Yearbook, 1937. 


Salient statistical trends in the fuel-briquet industry in the United States, 1933-37 


[The statistics in this and the following tables cover all types of briquets and boulets except the cube-shaped 
types wrapped in paper and sold under the name ‘‘Packaged Fuel." Data regarding the latter are given 
separately at end of this report] 


Average value per net 


Production of briquets Value Aver. | ton, f. o. b. plant 
. | Con Num- | age 
m sump Gen ber of | out- 
Year East- | Cen- | Pacific p tion ! (thou plants | put 
ern | tral | Coast | Total sands in per | East- | Cen- | Pacific 
States | States | States opera- | plant 
of tion (net ern tral | Coast 
Gor tons) States | States | States 
ars 
Thousands of net tons ) 
1933. ....... 155 318 57 530 42 572 3, 498 27 | 19,046 76 | $6.71 | $10.94 
19034........ 204 388 53 705 BEE 705 | 4,276 27 | 26,106 | 4.72 | 6.54 9.33 
1935________ 310 485 66 861 17 878 | 5,476 29 | 29,680 | 4.48 | 7.16 9. 29 
1936... 351 702 72 | 1,125 20 | 1,145 | 7,043 32 | 35,155 | 4.19 | 6.95 9. 64 
1937.......- 271 636 89 996 7 | 2978 | 6,394 31 | 32,127 | 4.19 | 7.01 8. 94 


1 Production plus imports minus exports; exports not reported separately prior to 1937. 
2 1937 exports, 25,350 net tons. 


Production.—Production of briquets in 1937 totaled 995,930 net 
tons, a decrease of 129,043 tons (12 percent) from 1936 (see fig. 1). 
The greatest relative decrease in production in 1937 was in the Eastern 
States; production in the Pacific Coast States, however, continued to 
increase. 
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FIGURE 1.—Production and imports of fuel briquets, number of plants in operation, and average value per 
net ton, f. o. b. plant (Central States), 1915-37. , 


Fuel briquets produced in the United States, 1986-37 


1936 1937 
Percent of 
change in— 
Num- Num- 
id of | Net tons Valuc Ge of | Net tons Value 
plants plants Ton- 
nage Value 
Eastern States......... 6 351, 502 | $1,471,884 4 270,451 | $1,132, 734 | —23.1 —23.0 
Central States......... 21 701,544 | 4,878,200 22 | 636,352 | 4, 463, 788 —9. 3 —8.5 
Pacific Coast States... 5 71,927 693, 049 5 89, 127 797,201 | +23.9 +15.0 
32 1, 124, 973 7, 043, 133 31 995, 930 6,393,723 | —11.5 —9. 2 


Although the total production for 1937 is considerably below that 
in 1936, the industry in the major producing States has gained 
steadily since 1933, having doubled its production in Wisconsin and 
West Virginia and trebled 1t in Pennsylvania since that time. 

Wisconsin and Minnesota are the only States for which production 
and value for 1937 can be published without revealing the operations 
of individual companies. The bulk of the production continues to 
be concentrated in Wisconsin, the 1937 output representing 51 per- 
cent of the national production and 57 percent of the total value. 
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Fuel briquets produced in Wisconsin, 1933-87 


Produc- Produc- 
Year Plants | tion (net| Value Year Plants | tion (net | Value 
tons) 
1933 AAA 5 | 275,758 |$1, 867, 619 "11098 9 | 588, 163 |$4, 178, 981 
Uu "—— 5 | 329,942 | 2, 174, 168 || 1937.................- 10 | 507,462 | 3,639, 183 
EE 6 | 410,715 | 2, 986, 847 


In Minnesota, three plants produced 20,905 tons valued at $162,136 
in 1937; one of two new plants in Minnesota did not start operations 
until November 1937. Other States producing over 20,000 tons 
were (in relative order of importance) Oregon, Missouri, North 
Dakota, and California. 

Monthly production.—As briquets are used chiefly for house heating, 
their manufacture 1s highly seasonal. The output in 1937 reached its 
peak in January, with 140,969 tons, and its low in April. Although 
the total for the year was less than in 1936, production during May, 
June, July, September, and December, 1937, exceeded that for the 
same months in 1936 and may be explained by lower temperatures 
than normal in 1937—particularly in January and from September to 
December—and the late spring in the Pacific coast and north-central 
regions. 


Monthly production of fuel briquets in the United States, 1985-37, in net tons 


Month 1935 1936 1937 Month 1935 1936 1937 
January..............- 133, 332 | 146,469 | 140,969 || August. .........--...- 41, 674 53,454 | 43,389 
Februar .------------- 85,578 | 209,765 | 92,816 || September. ............ 74,794 78,889 | 87,153 

Ae ou ed ie ss 46, 165 68,593 | 47,872 || October................ 112,152 | 129,829 | 128, 266 
April... ecciesia 45, 432 40, 870 | 36,541 || November............. 97, 393 | 134,250 | 113,809 
May 2 ose Sake td 47, 328 45,421 | 71,077 || December............. 118, 185 | 127,810 | 135, 894 


5 —n 
July acercate 24,340 | 36,985 | 40,208 860, 707 |1, 124, 973 | 995, 930 


Value.—The total sales value of the briquets manufactured in 1937 
was $6,393,723, f. o. b. plant, 9 percent below 1936. The loss in 
total value is due to the 12-percent decrease in production, for the 
average value per ton—$6.26 in 1936—rose to $6.42 in 1937. 

The average for the entire industry is of doubtful significance 
because of the variations in cost of raw material, in freight charges in- 
volved in delivery of raw fuel to briquetting plants, and in market 
prices of competing fuels. 

The average value per net ton for the Eastern States in 1937 was 
$4.19, for the Central States $7.01, and for the Pacific Coast States 
$8.94. There was little or no change in average value per net ton in 
1937 except in the Pacific Coast States, where the decrease from 
$9.64 in 1936 to $8.94 in 1937 1s traceable to the drop in f. o. b. value 
realized by one producer in this area. These figures do not represent 
the prices paid by the ultimate consumer. 

In the Eastern States nearly all the output comes from plants in 
the low-volatile fields of southern West Virginia and in the anthracite 
region of Pennsylvania, where the cost of raw fuel does not involve 
freight charges. As a result, the f. o. b. value of briquets at these 
plants is relatively low. In the Central States the major portion of 
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the production comes from plants at coal docks on Lakes Michigan 
and Superior; the raw fuel for these plants involves a considerable 
freight charge. 

Technical developments.—So far as is known there was nothing new 
in 1937 1n the way of research or experimentation in fuel briquetting. 
However, considerable interest has been manifested in the process 
developed by Dr. Robert J. Piersol in the laboratories of the Illinois 
State Geological Survey for making smokeless briquets from Illinois 
coals without a binder,* and in the method of briquetting coal with 
sodium silicate, a process developed and patented several years ago 
by Dr. Foster Dee Snell, chemical engineer, Brooklyn, N. Y., utilizing 
waste anthracite dust. "Thus far there is no record that either of 
these processes has been put into commercial operation; however, ac- 
cording to information from the Illinois State Geological Survey, one 
large coal company in Illinois has successfully completed unit-scale 
demonstration of briquetting by the Piersol process and is perfecting 
plans for erecting a briquetting plant. 

Number of plants.—Thirty-one plants reported commercial produc- 
tion in 1937 (one less than in 1936); five were new plants. Reports 
received over the years indicate that a large number of companies are 
firmly established. The six plants that were active in 1936 (producing 
a total of about 30,000 tons) but idle in 1937 are in Arkansas, Colorado, 
Illinois, Massachusetts, Pennsylvania, and Texas. 

In all, 17 plants are understood to have been idle in 1937; 11 of 
these were also idle in 1936. 

The five new plants are in the Middle West (one, South Chicago, 
Ill.; two, Minneapolis, Minn.; one, Omaha, Nebr.; and one, Kenosha, 
Wis.). Three did not start operations until the fall of 1937. 

In Pennsylvania two plants have permanently abandoned opera- 
tions, and one other, completed in 1935, expects to start operating in 
1938. A new concern at Minot, N. Dak., suffered a severe fire shortly 
after its plant was completed, but plans are under way for its recon- 
struction. A plant at Bristol, Conn., idle for several years, expects 
to resume operations in 1939 under new ownership. 

Size of plants.—The following table classifies the plants according 
to actual production as well as actual capacities; but a better indication 
of the size of plants is gained from their capacity, even though the 
latter is definitely affected by seasonal variations in production. 

The total annual capacity of the 31 plants operating in 1937, as 
reported by the operators, is 3,423,400 net tons, with a production 
of only 995,930 tons. The estimated annual capacity of the five new 
plants is about 92,000 tons, and the installation of additional equip- 
ment at plants active in 1936 and in 1937 provided an additional 
capacity of about 250,000 tons. However, the capacity of the six 
plants idle in 1937 (but reporting production in 1936) was approxi- 
mately 190,000 tons per year. 

4 Bureau of Mines Minerals Yearbook, 1937, p. 958. 

For details of research work the reader should consult: Piersol, R. J., Briquetting Illinois Coals Without 
a Binder by Compression and by Impact: Illinois State Geol. Survey Rept. of Investigations 31, 1933, 70 
pp. Briquetting Illinois Coals Without a Binder by Impact: Illinois State Geol. Survey Rept. of Inves- 
tigations 37, 1935, 75 pp. Smokeless Briquets; Impacted Without Binder from Partially Volatilized Illi- 
nois Coals: Illinois State Geol. Survey Rept. of Investigations 41, 1936, 30 pp. 

5 Snell, Foster Dee, and Kimball, Cyril S., Briquetting Coal with Sodium Silicate (paper presented 
before the Division of Gas and Fuel Chemistry at the 93d meeting of the American Chemical Society, 


Chapel Hill, N. C., April 12-15, 1937): Ind. and Eng. Chem., vol. 29, no. 6, June 1937, pp. 724-26; Black 
Diamond, April 24, 1938, p. 7. 
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Classification of briquetting plants in 1987, by size of output and annual capacity 


Output (net tons) Plants Annual capacity (net tons) Plants 

Less than SD. .2 2. cce cocer ceases 8 || Less than bm 3 
2,000 and less than 5,000. .................. 3 || 5,000 and less than 10,000___.._.._.-.------ 3 
5, 000 and less than 10, 000 2A 2 u id 5 || 10,000 and less than 25,000. ..............-- 6 
10, 000 and less than 25, 0001. oe acu onde 4 || 25,000 and less than 100,000................- 13 
25, 000 and less than 100, LI (ANE 7 || 100,000 and less than 200,000. .........---....|]- ------- 
100, 000 and over..........................- 4 || 200,000 and less than 400,000__._.......___- 3 

400,000 and over. 3 


131 
1 17 plants operated 12 months of the year; 8 plants from 6 to 11 months; and 6 plants less than 4 months. 


Raw fuels.—The total quantity of raw fuel briquetted in 1937 was 
951,665 net tons, of which low-volatile bituminous coal was the most 
important. Twelve plants used 339,312 tons of low-volatile coal 
exclusively; the total low-volatile coal utilized amounted to 561 RO) 
net tons—59 percent of the total raw-fuel tonnage. 

Ten operators, using 442,645 tons of anthracite and bituminous 
coal, reported that the raw fuel was washed before it was manufac- 
tured into briquets. 

Fuel briquets made from charcoal are not included in this report 
but are included in the reports of the Census of Manufactures, 
Department of Commerce, compiled at 2-year intervals; a brief 
analysis of the 1937 census of the manufacture of briquets will be 
shown in the Bureau of Mines report on Fuel Briquets covering 1938. 


Classification of briquelting plants by kinds of raw fuel used in 1937 ! 


Kind of raw fuel used: Plants 
Anthracite or semianthracite fines exclusively --------------------- 9 
Mixture of anthracite or semianthracite and bituminous............ 6 
Bituminous: 

Low-volatile________ eme ee PEU LU She wae 2 13 
DAD HV OAC tea ii iia ee See 1 
Semicoke (low-temperature coke or char)------------------------- 1 
Carbon residue from manufacture of oil gaS----------------------- 1 
Petroleum coke----------------------------------------------—- 36 
31 


1 10 plants, using 442,645 tons of anthracite and bituminous coal, washed the raw fuel before using. 

2 1 plant using low-volatile coal also reported using about 30 percent high-volatile. 

3 1 plant using petroleum coke also reported using about 20 percent bituminous low-volatile coal, and 1 
plant about 50 percent anthracite. 


Raw fuels used in making briquets in the United States, 1929 and 1935-37, in net tons 
Net tons Percent of total 
1929 1935 1936 1937 1929 | 1935 | 1936 | 1937 


Anthracite and  semianthracite 


culm and fine sizes____________-- 408,967 | 259,553 | 296,806 | 252,572 | 344] 31.5| 27.8 26.5 
Bituminous and subbituminous 

Slack A A d 711,459 | 449,570 | 645,896 | 569,815 | 59.9 | 54.6 | 60.6 59. 9 
Semicoke, coke, oil-gas residue, 

or petroleum coke................ 67, 513 | 114, 596 123, 868 | 129, 278 5.7 13. 9 11. 6 13. 6 


e | nn || ran an | ar a RT 


1, 187, 939 | 823, 719 |1, 066, 570 | 951,665 | 100.0 | 100.0 | 100.0 | 100.0 
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Important factors that control the success of & briquet plant are 
location of the plant with relation to source of the raw fuel supply 
and to the consuming market for the finished product, freight rates, 
cost of raw fuel, and prices of competing fuels to the consumer. As 
borne out in the following table, the plants drawing upon the nearby 
Lake docks for their raw fuel produced more than half of the total 
output for 1937. "The fine coal at the Lake docks, resulting from fre- 
quent handling of the coarser sizes, can be bought at an advantageous 
price by briquet manufacturers and makes a high-grade briquet. 


Fuel briquets produced in the United States, 1936—37, with reference to supply 


of raw fuel 
Change in 1937 com- 
Net tons pared with 1936 

1936 1937 Net tons Percent 
At or near Lake Superior or Lake Michigan coal docks ` 588, 163 507, 462 —80, 701 —13. 7 
At co8l-fmines-....... S OSO Ol. SOLO Ge e wie emt 371,753 325, 093 — 46, 660 —12. 6 
At or near petroleum refineries and oil-gas plants........ 83, 379 91, 267 +7, 888 +9. 5 
At other locations1____.._..__ cosacos coros 81, 678 72, 108 —9, 570 —11. 7 
1, 124, 973 995, 930 — 129, 043 —11.5 


1 1936—Salida (Colo.), Chicago, (111.), Indianapolis (Ind.), Charlestown and Fall River (Mass.), Jackson 
(Mich.), St. Paul (Minn.), Kansas City (Mo.), and Omaha (Nebr.); 1937—South Chicago (01.), Indianap- 
olis (Ind.), Fall River (Mass.), Jackson ( Mich.), Minneapolis and St. Paul (Minn.), Kansas City (Mo.), 
and Omaha (Nebr.). | 


Binders and recarbonization.—Asphaltic pitch continues to be the 
binder used most frequently. Two plants (one using low-volatile 
bituminous coal and the other carbon residue from the manufacture of 
oll gas) reported that no binder was used. The various types and 
percentages of binder used are shown in the following table. 

One producer employing petroleum coke as raw fuel recarbonized 
the briquets to drive off smoke caused by the binder, and another 
using anthracite reported partial recarbonization. 


Classification of briquetting plants in 1987, by type and percentage of binder used 


Type of binder Plants Percentage of binder Plants 
Asphaltic oitch 2... 2 2. ee 20 || Less than 5 percent binder. ............... 2 
Briquetting asphalt. ...................... 1 || 5 and less than 7 percent. . ..............-. 19 
Petroleum asphalt. ` 2 || 7 and less than 9 percent. ................. 6 
Coal-tar pitch and asphaltic pitch......... 1 || 9 percent and over. ....................... 2 
Starch, asphalt, and water... .............. as AA sms 12 
AE AA AAA eL ELE LUE DE 1 
Aspholeum.---.---------------------------- 2 31 
Road 011: siones 22222 toi ade 1 
A EAS 12 


Oo 
bech 


1 Includes 1 plant using carbon residue from the manufacture of oil gas and 1 plant using low-volatile 
bituminous coal as raw fuel. 


Weight and shape.—The industry made practically no change in the 
prevalent size and shape of briquets in 1937. The smaller sizes con- 
tinue to predominate, well over 90 percent of the total tonnage during 
each year since 1933 weighing less than 5 ounces per briquet. 
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Prevailing weight of briquets produced in 1937 


Production 
Weight (ounces) Plants WERE A 
ereent of 
Net tons total 
AA II ade eld EE LL E CELL Let 5 40, 422 4.1 
2and under EE 11 572, 252 57.5 
s ONG under doc o a LU 7 287, 819 28. 9 
4 and Wher Deidara oa sence. 4 76, 271 7.6 
band undor EE 1 
E MAA tee A dca kes 
IO and.üunder EEN 1 19, 166 1.9 
lonnd under erer ee dree 5 
A2 and O ld Ed 2 
1 36 995, 930 100. 0 


I 5 plants made briquets of more than 1 size, hence the total exceeds the total number of active briquetting 
plants. 


The pillow-shaped briquet continues to be the most popular, as 
indicated in the following classification: 


Shape: Plants | Shape: Plants 
Pillo Wenas ii. 21 Trapezoidal------------------ 1 
EN E 5| Rectangular_______ 1 
Cylindrical- ------------------ 4 
Ovoid or egg------------------ 3 135 


1 4 plants made briquets of different shapes, hence the total exceeds the number of plants active in 1937 


Distribution.—In 1937 briquets were shipped to 36 States, the 
District of Columbia, and Alaska and exported to Canada. Minnesota 
and Wisconsin consumed 45 percent of the total output. States re- 
porting the largest production in 1937 shipped their briquets as fol- 
lows: From Wisconsin to 7 States, from West Virginia to 20 States, 
and from Pennsylvania to 15 States and Canada. The States con- 
suming the major portion of their production locally were: Massa- 
chusetts, Illinois, Indiana, Michigan, Minnesota, Nebraska, North 
Dakota, California, Oregon, and Washington. 

A eraphic presentation of the centers of production and destination 
of shipments in 1928 and in 1936 is shown on page 965 of Minerals 
Yearbook, 1937. 


Fuel briquets of domestic manufacture consumed in the United States and exported 
to Canada, 1986-37, in net tons 


Shipped into— 1936 1937 Shipped into— 1936 1937 

O EM 271 92 || New Hampshire.............- 1, 636 1, 239 
AIkADS88...2 52.20 ome eceneES 34 70 || New Jersey..................- 2, 849 1, 467 
California.................... 6, 585 24, 500 || New Mexico.................. A A 
Colorado. .------------------- 44] |... ` ` New York...................- 57, 434 36, 283 
Eeer deeg 3, 312 2,143 || North Carolina............... 6, 935 6, 581 
Delaware....................-. 504 342 || North Dakota 72, 006 62, 219 
District of Columbia.......... 1, 234 753 AAA AA 17, 224 24, 958 
Flo Td As chest Ss up 2222 585 468 || Oregon....................... 46, 883 44, 545 
Ee TEE 297 172 || Pennsylvania...............- 21, 003 18, 657 
ELE ede scu OC e 22 356 307 || Rhode Island................- 6, 740 5, 234 
Tinis- Ses ed wea Soe ee 29, 371 36, 224 || South Carolina............... 743 765 
ver EEN 10, 664 10, 433 || South Dakota 61, 906 54, 970 

e AA dede 35, 412 25, 618 ennessee...................- 91 201 
Kansas eebe See 7, 201 6,224 || TOXAS iaa cidcid 6, 443 |.......... 
Kentucky..............-....- 606 1,611 || Vermont..................... 458 335 
Louisiana....................- 1,228 EE a o celo A 17, 925 14, 291 
IM GING cansa css 770 541 || Washington.................. 16, 842 19, 086 
Maryland.................... 4, 247 2, 467 || West Virginia................ 3, 047 2, 502 
Massachusetts 47,378 30, 524 || Wisconsin.................-.- 213, 848 200, 581 
Michigan..................... 54, 506 48,859 || Wyoming...................- 1,086 |.......... 
Minnesota -------------- 289, 909 251, 126 || Canada.....................-- 31, 772 23, 288 
Missouri... .. . . 200 aera 10, 831 10, 666 — 


Nebraska....................- 18, 795 16, 706 1, 111, 389 982, 048 
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Imports and exports.5—Germany, which formerly supplied over 80 
percent of the briquet imports, has virtually ceased shipments to the 
United States since 1933. In 1937, imports dropped to 6,674 net tons, 
all from Belgium and entering Massachusetts. Exports, which were 
reported separately by the Bureau of Foreign and Domestic Com- 
merce for the first time in 1937, totaled 25,350 tons valued at $166,369, 
nearly all destined for Canada. 


Briquets (coal and coke) and other composition coals for fuels imported for consumption 
an the United States, 1933-37 


Year Net tons Value Year Net tons| Value 
Lt A NN 42,395 | $126,157 || 1098 -------.--- 20, 350 ' $80, 210 
KEE (1) 1 EE 6, 674 28, 549 
A AP 16, 779 73, 992 


1 None reported in 1934. 


Briquets (coal and coke)! exported from the United States in 1987, by countries and 


districts 
Country Net tons| Value District Net tons | Value 

Canada... ---------------- 25, 123 | $164, 357 || Buffalo. .-.-------------------- 19,210 | $120, 711 
OLLI 126 1, 006 || Dakota. .....................- 195 1, 967 
Guatemala. .................- 2 40 || Duluth and Superior.......... 180 1, 604 
Mexico. A 30 359 || Maryland..................... 10 127 
United Kingdom. ..-.---.---.-- 69 607 || Massachusetts. .............-. (2) 19 
Michigan... 1, 500 9, 643 
New Orleans.................. 204 1, 837 

New York................-.-.- 11 
St. Lawrence.................- 3, 793 28, 246 
San Diego. ................... 2 18 
Washington................-. E 245 2, 167 
25,350 | 160,369 25, 350 166, 369 


1 Included in coke exports previous to 1937. 
1 Less than 1 ton. 


World. production.—Although 1937 world data are incomplete, the 
available statistics, representing production in all the most important 
briquet-making countries, total nearly 64 million metric tons and 
exceed 1929, the previous peak year of world production. 

Germauy, France, Belgium, Netherlands, and the United States, in 
the order named, remain the largest producers, although output fell 
somewhat in France and the United States in 1937. Among the other 
countries, notable increases over 1936 are shown for Czechoslovakia, 
Poland, and Yugoslavia. 


6 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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World production of fuel briquets, 1933-37, in metric tons 
[Compiled by M. T. Latus] 


Country ! 1933 1934 1935 1936 1937 
Algeria. AS (2) 73, 340 73, 200 (2) (2) 
Australia: Victoria 3............. 312, 895 328, 807 292, 866 363, 000 397, 000 
Belgium........................- 1, 363, 790 1, 353, 530 1, 368, 610 1, 559, 890 1, 837, 830 
Bulearig 6, 234 19, 534 43, 015 41, 802 47, 106 
Czechoslovakia: 
2 A eens 396, 840 386, 463 408, 539 414, 896 459, 680 
¡PS AA 194, 497 194, 893 188, 466 189, 305 264, 672 
e AAA A eius 7, 533, 900 7, 946, 820 7, 998, 500 8, 110, 000 7, 957, 000 
Germany:! 
COG) AAA 4, 863, 940 5, 193, 279 5, 567, 508 6, 133, 000 6, 888, 000 
Lignite-.:-22 c 30, 064, 899 31, 384, 338 32, 837, 070 36, 082, 308 42, 021, 000 
E AAA uu OP 4, 406 6, 105 (4) (4) (4) 
Hungary 
A RS 
Tee } 371, 550 328, 208 334, 766 317, 916 373, 519 
Indochina...-------------------- 73, 219 62, 231 71,118 104, 644 (2) 
Irish Free State................- (2) (2) (2) 2,745 (2) 
NAY AAA AS 4, 926 18, 290 . 38, 710 46, 533 (2) 
Netherland India................ 32, 948 34, 673 46, 263 56, 347 (2) 
Netherlands: 
2 MER 1, 102, 548 1, 087, 145 1, 087, 349 1, 119, 585 1, 278, 000 
Lignite...................... 35, 641 33, 996 31, 352 31, 190 49, 500 
New Zealand .----------------- 12, 624 8, 809 10, 669 21, 445 29, 479 
Poland... ee Soe Z uu Z= 221, 911 215, 008 192, 288 167, 416 209, 347 
A 5 510 § 311 5 170 8 (?) 
Rumania.......................- 127, 274 121, 766 239, 033 215, 170 (2) 
NA 801, 953 , 292 814, 316 2 (2) 
A AA ce s sus 66, 500 62, 940 58, 696 79, 138 (2) 
United Kingdom................ 955, 822 891, 303 870, 786 725, 234 813, 500 
United States. ................. P 481, 195 639, 431 780, 816 1, 020, 553 903, 488 
Yugoslavia...................... 24, 015 23, 533 18, 365 13, 350 61, 323 
6 49,057,337 | 7 51,252,045 | ? 53,372,471 | $ 56, 816, 317 (2) 


1 In addition to the countries listed, briquets are produced in Canada and New Caledonia, but data of 
output are not available. 

2 Data not available. 

3 Data for year ended Mar. 31 of year stated. 

4 Beginning with March 1935, production of the Saar is included with that of Germany. 

$ From domestic coal only. 

6 Exclusive of Algeria and Irish Free State. 

? Exclusive of Irish Free State. 

8 Exclusive of Algeria and Spain. 


PACKAGED FUEL 


In 1937, 5 years after its inception, the production of packaged fuel 
became a million-dollar industry in the United States. The first 
canvass by the Bureau of Mines covered 1935 and revealed 25 plants 
in operation, with a total annual production of 25,244 net tons. The 
industry in 1936 increased to 48 plants producing 66,427 tons and in 
1937 rose to 64 plants, spreading to 14 States, with a production of 
146,037 tons valued at $1,287,320. Michigan, Ohio, Wisconsin, and 
Minnesota, in order named, are the most important producing States. 

Although the industry continues to expand rapidly, a few operators 
report their ventures in this field as unsatisfactory because of slow 
combustion of the finished product or because of high costs of raw 
fuel and high costs of manufacture. Such adverse reports have been 
few, however. 

On August 23, 1937, about 40 manufacturers of packaged fuel met 
in Chicago to discuss problems of production, handling, and merchan- 
dising and formed an association known as the National Association of 
Packaged Fuel Manufacturers, electing Robert C. Barron of the Pack- 
age Coal Co., Columbus, Ohio, as president. Plans were made for 


? Black Diamond, August 28, 1937, p. 20. 
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including in their membership other packaged-fuel manufacturers who 
met certain requirements. 

In addition to presenting in this report more detailed statistics on 
the packaged-fuel industry, an attempt has been made to incorporate 
in this review the significant changes, principally in processes of manu- 
facture and in type of raw materials used since the discussions in 
Minerals Yearbooks 1936 (pp. 658-661) and 1937 (pp. 966-968). 

Processes.—Sixty-three of the 64 operations in 1937 used the Eber- 
ling process, wherein the raw fuel, binder, and & small amount of 
water are mixed, compressed into 3%- or 4-inch cubes, and wrapped 
with tough paper sealed with gummed paper tape in packages usually 
containing six cubes. Packages weigh 10 to 15 pounds and run about 
130 to 200 to the net ton. They are placed in a curing kiln to dry and 
harden for 8 to 12 hours, and are then ready for delivery and use. 

Several large coal companies have sponsored packaged fuel and have 
arranged through Eberling for construction of plants in retail coal 
merchants’ yards in a number of States. 

The one other packaged-fuel operation uses a process and equip- 
ment of its own design to produce an egg-shaped briquet, wrapped in 
heavy paper—eight to the package. 

Raw fuels.—1Indications are that the manufacture of packaged fuel, 
originally confined to retail coal dealers as an outlet for their yard 
screenings, has broadened its field considerably with the increased use 
of shipped-in slack from the mines and from the Lake docks. It is 
significant that some of the new plants are near the Lake docks and 
use high-grade bituminous screenings as raw fuel. 

Although the questionnaire sent to the operators did not ask whether 
the raw fuels used in 1937 were accumulated yard screenings or 
shipped-in slack, à number of them voluntarily reported that no yard 
degradation was used, and nine operators in States bordering the 
Great Lakes reported the use of Pocahontas screenings exclusively. 

The raw fuels used are principally bituminous low-volatile screen- 
ings ranging in size from minus X; to minus 1 inch; 57 operators 
reported the use of bituminous low-volatile coal, 2 high-volatile only, 
4 a mixture of high-volatile and low-volatile, and 1 petroleum coke. 

The quantities used in 1937 are as follows: 


Net tons 
Bituminous low-volatile. ----------------------------------------- 136, 470 
Bitüminous: high-volalille sa isis castas : 
Petroleum CORO. 2. tado ueni ee 6, 300 


Binders.—Corn starches are the principal binders; a few dealers 
report using cement and some a cement-starch mixture. 

Consumption.—Packaged fuel, unlike fuel briquets, is not adapted 
to shipment by rail over long distances because of its friability but 
can easily be delivered locally by truck; all but a few hundred tons 
were sold for local or nearby consumption in 1937. 

Production and value.—The following summary presents the pro- 
duction and value of packaged-fuel manufactured in the United States 
from 1935 to 1937. This new industry began in a small way in 1932, 
but 1935 is the first year for which data are available. 


8 as fuel by the Eberling process: 1938 catalog issued by O. M. Eberling, 6002 Ellen Ave., Cleve- 
land, Ohio. 
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Paper-wrapped briquets sold as packaged fuel in the United States, 1985-37 
{The plants and production reported in this table are not included in the preceding tables, which apply to 


unwrapped briquets only] 
1935 1936 1937 
State Production Production Production 
Plants |" r | Plants ”” || Plants 
dad Value dad Value d Value 
Eastern States: 
fox Lj. 455 le 1 | 4,857 |$41, 772 1 | 6,911 | $67,799 
ennsylvania.......... , 85 : ; 
Virginia. ........-..... 2 \ 467 | $3, 676 2 3 
Central States: 
Idaho AAA os PA O A atone GE 1 (1) (1) 
AAA A A EA 2 (1) (1) 5| 3,153 31, 820 
Indiana...............- ] (1) (2) 2 (1) (1) 4 | 10, 940 86, 181 
TOW AA A A A 1 (1) (1) 1 (1) (1) 
Michigan.............- 5 5, 283 (2) 13 | 19, 408 |158, 680 15 | 54, 259 467, 655 
Minnesota............- 1 (1) (3) 4 | 6,928 | 63, 424 4 | 12,599 | 144, 107 
Nebraska.............- 1 (1) (3) 1 (1) (1) 1 (1) 
OO: coche cece owe: 14 | 13, 890 (2) 17 | 21,109 |154, 332 18 | 30,873 | 250, 826 
Wisconsin. uuu. ul ll. A PA A 2 (1) (1) 7 ; 139, 108 
Pacific Coast States......... |... -.... |]. ------.]-------- 31 (1) (1) 32 (1) (1) 
Undistributed. ............|.-...-.- 5, 604 O Lo... 14,125 | 87,123 |........ 10, 393 99, 824 
Total United States. ` 25 | 25, 244 (2) 48 | 66, 427 |505, 331 64 |146, 037 |1, 287, 320 


1 Included under ‘‘Undistributed’’; Bureau of Mines not at liberty to publish figures separately. 
3 Data not available. 
3 1936, Washington; 1937, 1 each in Oregon and Washington. 


December and July, respectively, continue to be the high and low 
months of production in the packaged-fuel industry in 1937. Com- 
parisons with the late months of the year should take into consideration 
that a number of new plants started operating in the latter part of 
both 1936 and 1937. 


Monthly production of packaged fuel in the United States in 1936-37, in net tons ! 


Month 1936 1937 Month 1936 1937 
E EE 5, 281 15, 344 || Aueust 2, 180 2, 131 
February....................- 6, 207 15,076 || September. .................- ; 10, 377 
ETA 4, 643 16, 439 || October. ...................-- 10, 416 1, 164 
ADI... 429 s2sescse ide cu 5, 644 15,286 || November..................- 12, 394 21, 976 
May A A ee 529 4,321 || December...................- 12, 976 22, 253 
Jue... cece lorc masias 519 972 —r-— 
JUN ao ea ela e 375 698 66, 427 146, 037 


1 Monthly data for 1935 not available. 


The values in the following table represent the price paid by the 
consumer at the plant; a small additional charge is usually made for 
delivery. The increase in value in 1937 is believed to be due largely 
to the competitive prices of the raw fuels in certain geographical 
locations, particularly the greater cost of the slack shipped from the 
mines and from the docks. 

The average values per net ton of packaged fuel in 1936 and 1937, 
in the States for which this information can be shown separately, are 
given in the following table. 
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Average value per nel ton of packaged fuel sold in the United States, 1986-87, by States 


State 1936 1937 State 1936 1937 


Eastern States..................-- $8. 60 $9.81 || Central States—Continued. 

Central States: Minnesota $9.15 | $11.44 
HIMNOS: Coba OI 10. 09 Oat A un 7.31 8. 12 
Indiana. Su 292 29252598 (1) 7. 88 Wisconsin. -.-.-..i delere css (1) 8. 23 
Michigan... 2-2 222222 8. 18 8.62 || United States average. ........... 7. 61 8. 82 


1 Bureau of Mines not at liberty to publish. 


Number of plants.—A total of 64 plants reported production in 1937, 
of which 17 reported operations for the first time. In 1936, 46 of 
these plants were also active. 

In all, 6 plants (Michigan 3, Ohio 2, and Connecticut 1) were idle 
in 1937; of these, 1 was new in 1937, 2 were also idle in 1936, and 
3 were active in 1936. According to reports received, 3 of these idle 
plants went out of business during 1937. 

There were 18 new plants in 1937 (Wisconsin 5, Illinois 3, Michigan 
3, Indiana 2, Ohio 2, Idaho 1, Oregon 1, and Virginia 1); 10 of these 
operated 1 to 4 months, producing about 8,500 tons, and 7 plants 
6 to 12 months, producing over 37,000 tons. "The latter group in- 
cludes one large producer whose production was reported and included 
for the first time in the 1937 canvass of this new industry. 

Three additional new plants (in Ohio, Virginia, and Illinois) re- 
ported that operations would be started in 1938. 

Size of plants.—Of the 64 packaged-fuel plants active in 1937, 50 
produced less than 3,000 tons each during the year; however, many of 
these were new and operated but a few months in 1937. Reports 
submitted on individual capacities indicate that the 64 plants were 
equipped to produce an annual total of 450,000 tons, about 3 times 
the actual 1937 production, if operated at full capacity throughout 
the year. 


Classification of packaged-fuel plants in 1987, by size of output and annual capacity 


Output (net tons) Plants Annual capacity (net tons) Plants 

Less than by. 15 || 2,000 and less than 5,000. .................- 31 
500 and less than 1,000.....................- 10 || 5,000 and less than 10,000..................- 22 
1,000 and less than 3,000..................- 25 || 10,000 and less than 15,000................. 6 
3,000 and less than 5,000. .................- 7 || 15,000 and less than 25,000................- 2 
5,000 and less than 10,000...................- 6 || 30,000 and less than 40,000. ..............-. 2 
10,000 and less than 25,000. ................]|-----..-. 40,000 and less than GON)... el 
25,000 and over... 1 || 60,000 and over 22an 1 

1 64 1 64 


1 12 plants operated 12 months of the year; 40 plants, 6 to 11 months; and 12 plants, 1 to 4 months (10 of 
these new in 1937). Half of the plants operating 6 to 12 months worked 2 to 3 shifts per day. 
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By F. M. SHORE 


SUMMARY OUTLINE 
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The commercial production of peat and peat humus in the United 
States in 1937, for which definite figures were obtainable, amounted to 
51,223 short tons valued at producing plants at $305,156, according 
to reports courteously furnished by the operators to the Bureau of 
Mines. "These figures represent an increase over the preceding year 
of 11 percent in tonnage and of 14 percent in total value at plants. 
Imports of peat moss also were larger in 1937, establishing a new high 
record of 86,871 short tons valued at $1,219,127 compared with re- 
ceipts of 75,066 tons valued at $955,807 in 1936. The total quantity of 
peat of all kinds and peat humus available for domestic consumption 
in 1937 amounted to 138,094 short tons as against 121,192 tons in the 
preceding year, an increase of 14 percent. The peat production of 1937 
is the largest recorded since the annual canvass of the industry was 
resumed by the Federal Government for the year 1934, after a lapse 
of 7 years. | 

The increased use of peat in the United States revealed by the 
figures for 1937 1s an encouraging indication of a growing knowledge 
and appreciation of the value of these products for soil improvement, 
packing, and the various other uses for which they are suited. 

Reserves.—The peat resources of the United States (exclusive of 
Alaska) have been estimated at 13,827,000,000 short tons. "The sur- 
face area of the lands containing peat deposits probably exceeds 
100,000,000 acres. 'The greater part of the reserves is centered in 
States of the Upper Lakes region, but substantial deposits also occur 
in other States bordering on the Great Lakes and the Atlantic and 
Pacific Coast States. Peat is found in about half of the States, but 
not all of the deposits justify economic development. 

Peat deposits are of various plant origins and stages of development 
and therefore vary in composition, characteristics, and value for par- 
ticular uses. Each deposit, therefore, presents an individual problem 
that requires careful investigation to determine its possibilities for 
profitable development. 
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Production.—The production of peat in the United States since the 
industry reached commercial importance is shown in figure 1. 


THOUSANDS OF SHORT TONS 
THOUSANDS OF DOLLARS 


FIGURE 1.—Quantity and value of peat production, 1908-37. No data are available for the period 1927-33. 


The quantity and value of the output in recent years are given in 
the following table. 


Peat produced in the United States, 1925-26 and 1934-87 ! 


Short tons Value Value 


72, 436 vor AE $199, 377 
61, 036 : 266, 883 
40, 544 214 185 s 305, 156 


1 No canvass 1927-33. inclusive. 


Reports covering the production of peat in 1937 were received from 
42 producers, operating plants in 14 States. These producers reported 
51,223 tons of peat valued at $305,156. New Jersey and New York 
were the largest producing States in 1937. Other States that reported 
commercial production of peat were, in order of quantity of output, 
Florida, Michigan, California, Colorado, Ohio, Minnesota, lowa, 
Washington, Pennsylvania, New Hampshire, Massachusetts, and 
Maine. Production from some of these had small commercial conse- 
quence, but the widespread distribution of production indicates the 
scope of the potential market that is geographically convenient to 
existing operations at present. As in 1936, about two-thirds of the 
production in 1937 consisted of peat humus. Approximately 30 per- 
cent of the 1937 output was reed and sedge peat, while the remainder 
consisted of moss and various other kinds of peat. Seven States pro- 
duced peat humus, nine reed or sedge peat, and five moss peat. Four 
plants reported production of kiln-dried peat, seven of cultivated peat, 
19 of shredded peat, and 21 of raw peat. 

Although the Bureau of Mines attempts to report only the com- 
mercial production of peat, this tonnage by no means represents the 
total utilization of peat in the United States. In some instances, it 
is known, municipalities operate peat plants for their own needs, for 
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such purposes as improving the soils of city lawns and parks. How- 
ever, definite information regarding the total production from such 
sources is not available. Another large use of peat is the cultivation 
of peat and muck soils in place for the growing of vegetables or other 
crops. No data are available to show the total area of peat and 
muck soils under cultivation, but it amounts to many thousands of 
acres. Measurement of the utilization of peat in place for growing 
crops is outside the province of the Bureau of Mines, but it is men- 
tioned here as a major factor in the economic use of the peat resources 
of the Nation. 

Uses.—Peat is valuable for many purposes, but in this country it 
is used chiefly for soil improvement—as a soil conditioner and as an 
ingredient of fertilizers or composted with stable manures or other 
animal or vegetable refuse. To a smaller extent itis used as a packing 
material (for shipping plants, vegetables, fruits, or fragile articles) 
and as an insulating material. It is used chiefly for improving soil 
for the growing of vegetables, fruits, trees, shrubbery, and grass; in 
gardens, nurseries, and greenhouses; and on lawns and golf courses. 
Of the peat and peat humus sales in 1937 for which the use was 
designated, 90 percent was for soil improvement. Other uses reported 
included stable and poultry litter and packing material. The absorb- 
ent and antiseptic qualities of peat are responsible for many of the 
uses for which it has been employed, including the war-time use of 
moss peat in surgical dressings. Although peat is used largely for 
domestic fuel in a number of European countries and as an industrial 
fuel in some, under present conditions it cannot compete in the 
United States with the higher-grade fuels so plentifully available, 
and no sales for such purpose have been reported in recent years. 

The many uses for which peat is suitable are described in various 
Government publications, among which the following may be men- 
tioned as of particular interest and value. 

ODELL, W. W., and Hoop, O. P. Possibilities for the Commercial Utilization of 
Peat. Bull. 253, Bureau of Mines, 1926, 160 pp. 

SOPER, E. K., and OsBoN, C. C. The Occurrence and Uses of Peat in the United 
States. Geol. Survey Bull. 728, 1922, 207 pp. 

DACHNOWSKI-STOKES, A. P. Grades of Peat and Muck for Soil Improvement. 
U. S. Department of Agriculture Circ. 290, 1933, 31 pp. Moss Peat, Its 
Uses and Distribution in the United States. U. S. Department of Agri- 
culture Circ. 167, 1931, 12 pp. 

Imports.—Imports of peat moss in 1937 again established new high 
records in both quantity and value. The tonnage was 15 percent and 
the value 28 percent above 1936 figures. For the first time the value 
of peat moss imports reached and passed the million-dollar mark. 
In rate of growth, few imports have exceeded the record of peat 
moss during the past decade. Prior to the World War the imports 
were less than 10,000 tons annually except for 1 year—1913.  Fol- 
lowing the war period, imports of peat moss did not again reach 
10,000 tons until 1925. "This had been trebled by 1927 and in the 
decade since the volume of imports has increased further by 175 
percent, until it now exceeds the commercial production of all grades 
of domestic peat by approximately 70 percent. 


1 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Burcau of 
Foreign and Domestic Commerce. 
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The wide use of imported peat moss is indicated by receipts through 
24 customs districts, on the Atlantic, Pacific, and Gulf coasts and the 
Canadian border. Of the total imports, approximately 62 percent 
was received at Atlantic ports, 21 percent at Gulf ports, 16 percent 
at Pacific coast ports, and 1 percent at Canadian border ports of entry. 

Europe is the principal source of the peat moss imports, accounting 
for 96.5 percent of the total, with Germany and Sweden supplying the 
ereat bulk of the material. Although supplying but 3.4 percent of 
the total in 1937, Canada was the fourth largest contributor to United 
States imports and continued the steady gain begun in 1934. 

The average value per ton of peat moss imports has been rising 
steadily in recent years, amounting to $14.03 in 1937 compared with 
$12.73 in 1936, $12.42 in 1935, e? $12.40 in 1934. It will be noted 
that the 1937 peat moss imports from the several countries varied 
considerably in average value per ton at ports of entry, ranging from 
$11.91 for the German to $23.11 for the Canadian peat. Shipments 
from Sweden were valued at $17.79 per ton while those from Norway 
averaged $19.22 


Peat moss imported for consumption in the United States, 1933-37 


Y ear Short tons Value Y ear Short tons Value 
Re ii int dd 41, 217 $442, 766 || 1936________________ -- 75, 066 $955, 807 
1934 sc uc ncc 44, 132 547,353 ]| 19972; u suu uu cacao 86, 871 1, 219, 127 
1935522 A untu 54, 547 677, 513 


Peat moss imported for consumption in the United States, 1936-37, by countries 


1936 1937 
Country KEE ERNST 
Short tons Value Short tons Value 

A eee EA A A 323 $6, 024 
E A ME 2, 657 $53, 687 2, 974 68, 730 
e d EE EE 333 50 1, 009 16, 839 
AAA A A 343 1, 139 20, 018 
Germany L 2 u Ly um SZ Pe a Soe denn LEE 44, 951 472, 946 52, 928 630, 218 
E ve BEE 42 83 1,701 
WAC Vil no u z essere 157 2, 277 1, 414 23, 582 
Netherlands_____. de doo ola os labios 984 10, 306 5, 018 65, 501 
Ta AY APA AA AA AA 576 640 968 18, 604 

SWOGCD uo a a EE 24, 283 389, 820 19, 058 338, 96 
WB. Bitrate a bs 404 2, 596 , 250 17, 918 
United Kingdom--------------------------------------- 336 3, 835 707 11, 030 
75, 066 955, 807 86, 871 1, 219, 127 


World production.—Figures showing world production of peat by 
countries have not been compiled by the Bureau of Mines, but an 
effort will be made to collect such data for 1938, and the results of 
the canvass will be published in Minerals Yearbook. According to 
Statistical Yearbook of the World Power Conference, No. 2, the 
1935 production of peat in 11 European countries, Canada, and 
the United States totaled 24,506,000 metric tons. The leading 
countries were the U. S. S. R. 17,180,000 tons (1934 figures), Irish 
Free State 3,700,000 tons, and Poland 2,000,000 tons. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS! 
By A. G. WurrE, G. R. Horxins, and H. A. BREAKEY 
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In 1937, virtually every branch of the domestic petroleum industry 
set new high records. However, the year was marked by many 
conflicting trends and abnormal features. 

On the whole, 1937 was prosperous. "The sharp recession in general 
business activity was reflected to a smaller extent in the oil industry 
than in most of the other major productive industries. The sudden 
interruption in the long and steady growth of domestic demand for oil 
products possibly created more alarm than the facts warranted. 
Actual demand, even at the end of the year, showed no decrease over 
the previous year except in domestic demand for residual fuel oils. 

The domestic situation was partly offset by an unexpectedly large 
foreign market. Exports of all oils increased 40 million barrels, or 
almost 31 percent over 1936. 

Increased inventories represented the most disturbing factor at the 
end of the year. An adequate and prompt reduction in the increasing 
seasonal accumulation of gasoline stocks 1s of outstanding importance. 

The following table shows the trend in the demand for all oils since 


1929. 
Total demand for all oils, 1929—37 


[Millions of barrels] 
Domestic Total Domestic Total 
Year demand Exports demand Year demand Exports demand 

1020 ec coe 222; 940. 1 163. 1 1, 103. 2 || 1934...............- 920. 2 114. 5 1, 034. 7 
1030: 2:22. 5252225 926. 4 156.5 1,082.9 || 1035... osos 983. 7 129. 0 1, 112.7 
) 55] NE REPRE 903. 2 124. 4 1, 027. 6 || 1936................ 1, 092. 7 132. 0 1, 224. 7 
AAA 835. 5 103. 3 938. 8 || 1937 12.2... 1, 168. 4 172.4 1, 340. 8 
) jns AA 868. 5 106. 7 975. 2 


1 Preliminary figures. 


1 Figures for 1937 are preliminary and subject to revision. 
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During the first quarter of 1937 total demand was greater than 
anticipated. Disturbed conditions in Venezuela reduced crude 
imports 4 to 5 million barrels below normal expectations and corres- 
pondingly increased the demand for domestic crude. Production, 
however, was above actual requirements and resulted in an increase 
of over 9 million barrels in domestic crude stocks. The effect of this 
excess of crude was to encourage refinery operations, and finished 
gasoline stocks rose to a record peak of over 74 million barrels by 
March 31. While part of this peak may be attributed to an unavoid- 
able seasonal change in refinery operations resulting from a relatively 
greater increase in the demand for heating distillates, undoubtedly a 
considerable part was due to unnecessary runs to stills. 

In the second quarter of 1937 gasoline demand approximated the 
anticipated level; but runs to stills continued to expand, and a proper 
rate of reduction in gasoline stocks was retarded. The market for 
residual fuel oils began to show signs of receding from the high rate 
of the first quarter. The most disturbing factor was a further addi- 
tion of about 11 million barrels to crude-oil stocks. Exports, par- 
ticularly of crude oil, began to increase sharply. 

In the third quarter the curves of domestic demand began to 
flatten rather sharply. The increase in the domestic demand for 
gasoline was below expectations and was only partly offset by an in- 
crease in exports. The demand for residual fuel oils declined and 
initiated a sharp increase in stocks. Efforts to curtail crude produc- 
tion were successful, and the rapid rate of increase in crude stocks was 
arrested. 

The fourth quarter witnessed & steady decline in the relative in- 
crease in gasoline demand and a reduction in the market for residual 
fuel oils to virtually the level of the previous year. "The refiners were 
slow to adjust their runs to the new market levels. Finished-gasoline 
stocks increased almost 6 million barrels in October and November, 
months in which either a decline or a small increase is normal. Stocks 
of residual fuel oil continued to mount rapidly. A sharp curtailment 
in production of crude resulted in a decline of over 4 million barrels 
in domestic crude stocks but did not prevent a rise in the inventories 
of refined products. Sharp recessions in the refinery price of gasoline 
occurred and with only minor reductions in the price of crude re- 
sulted in unprofitable refinery operations. 'The continuance of 
abnormally high exports of both crude oil and motor fuel was a favor- 
able factor. 

The year 1937 ended with stocks of all oils about 45 million barrels 
greater than at the first of the year. Most of this increase wasunneces- 
sary, although part of it was unavoidable owing to the unexpected and 
sharp decline in total demand. The net increase of about 16 million 
barrels in domestic crude stocks, the result of an increase of 20 mil- 
lion barrels in the first half of the year and a subsequent decline of 4 
million barrels in the last half, was a major disturbing factor and was 
closely related to excess refinery runs that helped to produce a net 
increase of 14 million barrels in finished-gasoline stocks and a net 
gain of about 11 million barrels in stocks of residual fuel oil for the 
year. 

'The net increase of 45 million barrels in stocks of all oils in 1937 
represented a 4-million decrease for California and a 49-million in- 
crease for States east of California. 
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In California refinable crude decreased about 4 million barrels 
while refined stocks did not change materially; increases in heavy 
crude and fuel and refined gasoline of 2 million and 1 million barrels, 
respectively, were offset by decreases in gas oil and distillate fuel and 
other products. 

The 49-million-barrel increase in all stocks east of California in- 
dicates substantial overproduction in that area in 1937. Domestic 
crude stocks east of California increased 20 million barrels, finished 
and unfinished gasoline stock 13 million barrels, stocks of residual 
fuel almost 9 million barrels, gas and distillate fuel stocks 2 million 
barrels, and all other oils 5 million barrels. 

The domestic production of crude petroleum approximated 1,278 
million barrels in 1937, an increase of 178 million barrels (16 percent) 
over 1936. This fact should be considered in relation to an increase 
of only 116 million barrels (9.5 percent), in total demand for all oils. 
The greater relative increase in production compared to demand ex- 
plains an increase of 45 million barrels in stocks of all oils in 1937 
compared with a decrease of 23 million barrels in such stocks in 1936. 
Furthermore, the increase in domestic demand was only 75 million 
barrels (less than 7 percent) owing to an increase of 40 million barrels 
in total exports and shipments for the year. Thus the accumulation 
of excess stocks and abnormal exports are important factors in prop- 
erly evaluating the trends of the year. 


Salient statistics of crude petroleum, refined products, and natural gasoline, 1933-37 


1933 1934 1935 1936 1937 1 
Crude petroleum:  . 
Domestic production..... thousands of barrels ?..| 905,656 | 908,065 | 996,596 |1, 099, 687 | 1, 277, 653 
World production. ......................- do....|1, 441, 007 |1, 522, 816 |1, 654, 593 |1, 801, 786 | 2, 040, 500 
United States proportion of world production 
percent.. 63 60 60 61 63 
Imports 3__.....-.....-... thousands of barrels 3__ 31, 893 35, 558 32, 239 32, 327 27, 484 
Exports Y... es actas ee do....| 36,584 | 41,127 | 51,430 | 50,313 67, 286 
Stocks, end of period i.e do....| 354,223 | 337, 254 314, 855 | 288, 579 306, 084 
Runs to stills. accesoo e do....| 861,254 | 895, 636 965, 790 |1, 068, 570 | 1, 183, 440 
Total value of domestic production at wells 
thousands of dollars..| 608,000 | 904,825 | 961,440 |1, 199,820 | 1, 530, 000 
Average price per barrel at wells $0. 67 $1. 00 $0. 97 $1. $1. 20 
Total producing oil wells in the United States, 
lp o4 e "—— SI 326,850 | 333,070 | 340,990 | 349,450 (5) 
Total oil wells completed in the United States 
during year_.___ 5. n ede Ld 8, 068 12, 512 15, 108 17, 800 22, 143 
Refined products: 
Imports 3..............-- thousands of barrels ?_. 13, 501 14, 936 20, 396 24, 771 29, 668 
EXDODUS usan do....| 70,143 73, 380 77,557 81, 681 105, 127 
Stocks, end of period ‘__....-------------- do....| 244,295 (4225 ses || 223,361 | 226,595 | 253,144 
Output of motor fuel......---------------- do....| 407,932 | 423.801 | 468,021 | 516,266 | 570,979 
Yield of gasoline. .....................- percent.. 43. 7 43.4 44.2 44.1 43.9 
Completed refineries, end of year. ............... 591 631 632 572 (5) 
Daily crude-oil capacity of refineries 
thousands of barrels 3... 3, 918 4, 050 4, 117 4, 295 (*) 
Average tank-wagon price (excluding tax) of 
gasoline in 50 United States cities 
cents per gallon ?.. 11. 62 12. 26 12. 02 12. 63 8 10. 53 
Natural gasoline: | 
Production.............. thousands of barrels ?..| 33,810 36, 556 39, 333 42,770 48, 550 
Stocks, end of period...................... do.... 3, 680 { 6 7 n \ 3, 698 4, 055 4, 758 


1 Preliminary figures. 
2 42 gallons. 


3 From Bureau of Foreign and Domestic Commerce. Imports of crude petroleum in 1934-37 as reported 


to the Bureau of Mines; exports include shipments to Alaska, Hawaii, and Puerto Rico. 


4 California heavy crude and fuel oil included under refined products. 


$ Figures not yet available. 

6 For comparison with succeeding year. 
1 From American Petroleum Institute. 
! Dealer”s net. 


Comparable tank-wagon prices are no longer available. 
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The relative rank of the 10 leading States, which produced over 10 
million barrels each of crude petroleum, remained unchanged in 1937. 
Illinois advanced from fourteenth in rank in 1936 to eleventh in 1937. 
Texas, California, and Oklahoma were the largest producers, with a 
combined output representing 77 percent of the total in 1937 com- 
pared with 84 percent in 1929. The largest increases in production 
compared with 1936 were 66 percent for Illinois, 43 percent for New 
Mexico, 34 percent for Michigan, 28 percent for Wyoming, 21 percent 
for Kansas, and 19 percent for Texas. 

The total demand for all oils increased 9.5 percent, representing 
a gain of almost 7 percent in domestic demand and of about 31 percent 
in exports and shipments to noncontiguous Territories. 

Substantial gains were recorded in the domestic demand for all of 
the major petroleum products in 1937. Compared with 1936, the 


SUPPLY DEMAND 
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FIGURE 1.—Supply and demand of all oils, 1918-37. 


domestic demand for motor fuel increased about 8 percent, for dis- 
tillate fuel oils 14 percent, for residual fuels 5 percent, for kerosene 
7 percent, and for lubricants 5 percent. 

In general the increases in domestic demand reached high levels in 
the first half of the year and thereafter showed a rapid downward 
trend, particularly in the last quarter. However, this downward 
trend was offset partly by a steady upward trend in export demand. 

Exports and noncontiguous shipments of refined products were 
much greater in 1937 than in 1936; motor fuel gained almost 33 per- 
cent, total fuel oils 30 percent, lubricants 26 percent, and kerosene 
28 percent. 

The proved oil reserves of the United States were estimated at 
15,507 million barrels as of January 1, 1938, m a report prepared by 
the Committee on Petroleum Reserves of the American Petroleum 
Institute. This estimate may be subject to later revision upward. 
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It represents only the amount of crude oil that may be extracted by 
present known methods from fields completely developed or drilled 
or sufficiently explored to permit reasonably accurate calculations. 
This estimate represents a net increase of 2,444 million barrels com- 
pared to the preliminary estimate of January 1, 1937, after production 
for 1937 is deducted. 
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LEGISLATION AND PRORATION 


In 1937 as in 1936 comparatively few changes were made in State 
and Federal regulations of petroleum production. The Connally Act, 
prohibiting the shipment in interstate &nd foreign commerce of 
petroleum and its products produced in violation of State law, was to 
have expired June 16, 1937, but by an act of Congress approved by 
the President, June 14, 1937, the act was extended to June 30, 1939. 

The monthly forecast reports of the Bureau of Mines were issued 
throughout 1937. As the following table shows, actual production 
generally exceeded the Bureau's estimates of demand, resulting in an 
increase in crude-oil stocks. Although the actual demand for crude 
oil in 1937 was about 40,000,000 barrels higher than the Bureau's 
estimate, most of this excess was offset by undue accumulations in 
gasoline stocks, variously estimated at 10 to 15 million barrels. 

Few, if any, changes were made in Federal taxes on crude petroleum 
&nd petroleum products in 1937, although certain revisions had re- 
ceived committee approval for action in the session of 1938. 


State allowables and Bureau of Mines estimates of market demand,! compared with 
actual production in the United States, in 1987 
[Daily averages, in thousands of barrels] 


Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. Nov. | Dec. 


— | —. | o | w“ | — | o o o | —— — | MM | o 


Texas: 

State allowable 2__._._.... 1,296 |1,371 |1, 443 |1, 408 |1, 465 |1, 419 |1, 444 |1, 566 |1, 517 |1, 480 |1,375 | 1,360 
Bureau of Mines esti- 

Mal. e 1,176 11,203 |1,257 |1,298 |1,341 |1,354 |1,375 |1,395 |1, 414 |1, 430 |1, 413 | 1, 400 
uer production...... 1,268 |1,349 |1, 405 |1, 383 |1,431 |1, 391 |1, 416 |1, 525 |1, 483 |1, 446 |1, 354 | 1,337 
ahoma: 

State allowable 3_______- 573 | 582 | 621 | 621 | 623 | 6251 630 | 633 | 600 | 600 | 575 550 
Bureau of Mines esti- 

mate.............-.-- 573 | 582 | 591 | 610 | 623 | 625 | 630 | 633 | 634 | 629 | 598 589 
Actual production...... 605 | 622 | 651 | 681 | 665 | 639 | 648 | 651 | 617 | 599 | 580 569 
California: 

State allowable 4_._.._.... 551 | 551 | 551 | 580 | 602 | 603 | 603 | 613 | 638 | 660 | 675 675 
Bureau of Mines esti- 

A ARA 560 | 573 | 571 | 580 | 583 | 586 | 606 | 613 | 638 | 660 | 675 679 
Qa production...... 582 590 594 627 657 664 664 673 685 695 702 705 
ansas: 

State allowable §__.____- 176 | 188 | 187 | 190 | 187 | 196 | 200 | 199 | 197 | 192] 181 176 
Bureau of Mines esti- 

ef A A 166 170 178 183 187 191 196 201 201 200 190 186 
Actual production. . .... 171 | 189 | 195 | 201 | 206 | 201 | 207 | 201 | 197 | 194 | 186 178 
Louisian a: 

State allowable 6________ 241 | 236 | 236 | 236 | 241 | 255| 264 | 265 | 266 | 267 | 253 254 
Bureau of Mines esti- 

ELLE eener dada 216 | 225 | 240 | 245 | 249 | 252 | 253 | 254 | 248 | 255 | 246 244 
Actual production. ..... 240 238 242 240 246 257 258 264 264 245 239 242 
New Mexico: 

State allowable ?._....... 93 98 103 106 114 115 115 114 114 104 105 108 
Bureau of Mines esti- 

MAO EEN 80 82 88 91 100 102 101 101 101 106 105 104 
Actual production.....- 90 99 102 105 112 111 110 111 114 106 107 109 
Other States: 

Bureau of Mines esti- 

mate-_-................ 227 234 234 236 250 256 263 266 273 288 282 289 
Actual production...... 224 | 241 | 254 | 262 | 261 | 264 | 269 | 288 | 306 | 293 | 306 298 


United States: 
Bureau of Mines esti- 
mate-_...-.... .. ....... 2, 998 |3, 069 |3, 159 |3, 243 |3, 333 |3, 366 |3, 424 |3, 463 |3, 509 |3, 568 |3, 509 | 3,491 
Actual production...... 3, 180 13, 328 13, 443 13, 499 13, 578 13, 527 13, 572 13, 713 13, 666 13, 578 |3, 474 | 3, 438 


1 Beginning November 1936, the State figures have been estimates of demand rather than required produc- 
tion as formerly; hence, in comparing the demand data with actual production due regard should be given 
to changes in stocks by States of origin. 

2 Railroad Commission of Texas. 

3 Corporation Commission of Oklahoma. State allowable figures as shown do not include production 
permitted in accordance with “underage” and other special provisions of State orders. 

4 Central Committee of California Oil Producers. 

š Corporation Commission of Kansas. January-May State allowable figures are those announced in 
general State orders; June-December figures are totals of allowables calculated separately for each field. 
State allowable figures shown do not include production permitted in accordance with “underage” pro- 
visions of said orders. . 

* Department of Conservation, Louisiana. State allowable figures shown do not include production 
permitted under special orders of said Department. 

? Oil Conservation Commission of New Mexico. 
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EMPLOYMENT AND LABOR PRODUCTIVITY 


Under a cooperative arrangement with the Bureau of the Census, 
the Bureau of Mines collected data on employment, wages, salaries, 
and expenditures in oil production in 1935. "The results were pub- 
lished in a release of the Census of Business dated June 21, 1937. 
For 1936 the Bureau of Mines continued the canvass to the extent of 
obtaining data on the number of wage earners and man-hours. 

As the following table shows, the average number of wage 
earners employed in the oil fields increased from 93,450 in 1935 to 
113,889 in 1936, a gain of 22 percent. Despite this large gain the 
total was still considerably short of the estimated peak (142,000) of 
1929. All of the producing States except Arkansas shared in the gain 
in employment. As the increase in crude-oil production (10 percent) 
was appreciably less than the gain in number of wage earners, the 
average labor productivity in terms of barrels produced per unit of 
time declined. If it is assumed that there was no change in the num- 
ber of hours worked per day between 1935 and 1936, the productivity 
declined from 29.2 barrels per man per day in 1935 to 26.5 barrels in 
1936. This decline is believed to be the first since 1919, when the 
industry was augmenting its labor force after the war. "The State 
figures on productivity vary widely; ranging in 1936 from 3.2 barrels 
per wage earner per day for the “stripper” State of West Virginia to 
ia for New Mexico, where a high percentage of the wells are 

owing. 


Employment at oil wells, crude oil produced, and average output per man in the 
United States, 1985—36, by States 


Labor productivity 


Average number of Crude-oil production 

State wage earners (thousands of barrels) eeh els per man per 

1935 1936 1935 1936 1935 1936 
Arkansag 1,853 1, 794 11, 008 10, 469 16.3 16.0 
California__.. .. . -------------- 14, 900 18, 073 207, 832 214, 773 88. 2 32. 6 
Colorado...................... à 176 1, 560 1, 650 32.4 25.7 
INi e EE 1, 412 1, 492 4, 322 4, 475 8. 4 8. 2 
Indiana AAN 20 244 77 822 9.7 9.2 
Kansas.......-.-..-......-.-- 6, 884 8, 667 54, 843 58, 317 21.8 18. 4 
Kentucky. ..................- 1, 240 1, 382 5, 258 5, 633 11. 6 11.2 
Louisiana_-----.-------------- 5, 404 6, 728 50, 330 80, 491 25.5 32. 8 
Michigan..................... 913 1, 150 15, 776 11, 928 47. 3 28.4 
Montana... emere 460 598 4,6 , 868 27,4 26. 9 
New Mexico.................- 821 1, 155 20, 483 27, 223 68.4 64. 6 
New York..............-.-.-- 1, 566 1, 699 4, 236 4, 663 7.4 7.5 
LOLA eats e EA DE 2, 150 2, 442 4, 082 3, 847 5.2 4.3 
Oklahoma. ................... 19, 260 22, 515 185, 288 206, 555 26. 4 25.1 
Pennsylvania................. 5, 550 , 687 15, 810 17, 070 7.8 7.0 
EXIS usupa a ae 26, 200 33, 902 392, 666 427, 411 41.1 34.5 
West Virginia................- 2, 855 3, 315 3, 902 3, 847 3.7 3.2 
W yoming...............-....- 1, 620 1, 858 13, 755 14, 582 23. 3 21.5 
Other States !.....------------ 10 1 65 17.8 14.4 
Total United States. ... 93, 450 118, 889 996, 596 | 1, 099, 687 29. 2 26. 5 


11935: Mississippi, Missouri, Tennessee, and Utah; 1936: Missouri, Tennessee, and Utah. 


CRUDE PETROLEUM 


Supply and demand.—Compared to 1936 the apparent total demand 
for crude petroleum increased 130 million barrels, or over 11 percent, 
in 1987. However, part of this demand was not actual, as evidenced 
by an increase of 27 million barrels in refined stocks during the year. 

Domestic production of crude increased 178 million barrels to a 
total of 1,278 million, a gain of over 16 percent. If the increase in 
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domestic crude stocks of 17 million barrels is deducted, demand for 
domestic crude was 12 percent above 1936. The major factor in the 
increased production of crude was the substantial increase in the 
domestic and foreign demand for refined products. Moreover all 
requirements were met from new supply, whereas crude stocks were 
reduced 26 million barrels in 1936. Furthermore, crude exports 
increased 17 million barrels, while crude imports declined 5 million. 

Domestic demand for crude petroleum established a new record of 
1,220 million barrels in 1937, including 1,183 million run to stills— 
115 million barrels (almost 11 percent) more than in 1936. Transfers 
of heavy crude to fuel-oil stocks in California totaled over 17 million 
barrels and represented an increase of almost 2 million over 1936. 
Crude consumed as fuel in production, pipe-line operation, and losses 
totaled 19 million barrels, a decline of 5 million from 1936. 


Supply of and demand for crude petroleum, 1933-37 


[Thousands of barrels] 


1933 1934 1935 1936 1937 1 
Producto: seras 905, 656 | 908, 065 996,596 | 1,099,687 | 1,277,653 
TOPOS EE 31, 893 35, 558 3 32, 239 1 32, 327 2 27, 484 
Changes in stocks east of California and in stocks 

of light crude in California....................- +15, 437 | —16, 969 —22, 399 —26,276 | +17, 900 

Total demand...........................-. 922,112 | 960,592 | 1,061,234 | 1,158, 290 | 1, 287, 237 

Runs to stills: De AE an aa an 

Domestic crude.............................- 825,786 | 860, 776 933,659 | 1,034,637 | 1, 157, 444 

ROIGIPU. ia 35, 468 34, 860 32, 131 33, 933 25, 996 

MR DOL AAA A A e AE 36, 584 41, 127 51, 430 50, 313 67, 286 

Transfers to fuel-oil stocks in California.......... 7,361 8, 382 13, 067 15, 732 17, 423 
Consumed as fuel on producing properties 4..._.. 1, 834 1, 523 1, 338 1, 664 

Consumed as fuel in operation of pipe lines *...... 1,847 1, 835 1, 931 2, 138 19, 088 
Other fuel and losses............................. 13, 232 12, 089 17, 678 19, 873 

II ..............-............- 922,112 | 960, 592 1, 051, 234 1, 158, 290 | 1, 287, 237 


1 Preliminary figures. 

2 As reported to the Bureau of Mines, | 

3 Includes shipments to Alaska, Hawaii, and Puerto Rico. 
4 East of California. 


Figure 2 shows the relationship of the daily average production of 
crude petroleum, the total number of oil wells completed, and the 
average price per barrel of a selected grade of Oklahoma crude petro- 
leum from 1933 to 1937. 


PRODUCTION 


The upward trend in crude-oil production, so evident in 1936, was 
carried over into 1937 when the daily average increased in every month 
except June, attaining a peak of 3,713,000 barrels in August. By 
September there was a general realization that inventories had not 
been sufficiently liquidated and that demand was lagging by failure to 
show the usual 10-percent increase over the previous year. Accord- 
ingly production declined steadily to a daily average of about 3,430,000 
barrels at the close of the year. 

Texas, with a total output of 510,732,000 barrels in 1937, easily 
retained its rank as the leading producing State. Furthermore, it 
increased its percentage of the national total from 38.9 percent in 
1936 to 40.0 percent in 1937, while the percentages for California and 
Oklahoma, which rank second and third respectively, declined. 
New Mexico continued to improve its relative position, but Louisiana’s 
ratio, which had been increasing rapidly, declined slightly in 1937. 
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The relative rank of the producing States is shown graphically in 
figure 3. 


Production of crude petroleum 


"EET 
AAA 
AU 


t 
t Ps 


NENNENPNE 
ptt | det | 


DOLLARS PER BARREL 
NO 
= 


BENTIFINHNN 
PS Average price 1 
| Ouohoma crude 


"rt 
FE 


NUMBER OF OIL WELLS COMPLETED, 
THOUSANDS OF BARRELS 


3 


KARIER RSR 
sauku ea 


FIGURE 2.—Daily average production of crude petroleum, total number of oil wells completed, and average 
price per barrel of a selected grade of Oklahoma crude petroleum, 1933-37, by months. 


All the standard producing districts except the least important 
(Kentucky, Tennessee, and parts of Ohio) increased their output in 


Millions of barrels 
300 


FIGURE 3.— Production of crude petroleum, 1936-37, by States. 


1937 over 1936. The gains in production in Michigan and Illinois 
materially influenced the totals for their respective districts. 
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Percentage of total crude petroleum produced in the United States, 1929-87, by 
principal States 


State 1929 1930 1931 1932 1933 1934 1935 1936 1937 1 

KC ciudada 29.5 32.4 39. 1 39.8 44.5 42.0 39. 4 38. 9 40.0 
California................... 29.0 25.3 22.2 22. 7 19. 0 19.2 20. 9 19. 5 18.7 
Oklahoma............-....- 25.3 24.1 21.2 19. 5 20.1 19. 9 18. 6 18. 8 17.9 
Total, 3 States. ` 83.8 81.8 82.5 82.0 83.6 81.1 18.9 11.2 76.6 
Louisiana ------------ 2.0 2.6 2.6 2.8 2.8 3.6 5.0 7.3 7.1 
et z. L Si Se 4.3 4.7 4.4 4.4 4.6 5.1 5.5 5.3 5.5 
New Medien . 2 1.1 1.8 1.6 1.6 1.9 2.1 2.5 3.0 
Pennsylvania............... 1.2 1.4 1.4 1.6 1.4 1.6 1.6 1.6 1.5 
Michigan...---------------- .4 .4 .4 .9 .9 1.2 1.5 1.1 1.3 
Arkansas................-..- 2.5 2.2 1.7 1.5 1.3 1.1 1.1 .9 .9 
il A sce oes 5.6 5.8 5.2 5.2 3.8 4.4 4.3 4.1 4.1 
Total United States...| 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 


1 Preliminary figures. 


East Texas is easily the leading producing field in the country; its 
output in 1937 was more than triple that of Oklahoma City, which 
ranked second. Furthermore, despite its comparative youth (7 
years) the East Texas field has led by a wide margin in cumulative 
production since discovery. In cumulative production the old 
Midway-Sunset field of California ranks second and the Seminole 
field, Oklahoma, third. 


Production of crude petroleum in leading fields in the United States, 1986—37,! with 
total production since discovery 


[Thousands of barrels] 


Total 
Field State 1936 1937 since 

discovery 

East Texas 2...22- 0-2- jboc mE 167, 500 | 3 170, 700 | 1, 133, 000 
Midway-Sunset....................| California........................... 21, 500 26, 500 835, 000 
Seminole........................... Oklahoma.......... AA 34, 700 30, 500 761, 000 
Long Beach.......................- California. eieiei cola Eege 25, 000 21, 900 599, 000 
Santa Fe Springs...................|..... e WEE 16, 500 15, 800 434, 000 
Oklahoma City..................-. eq iiu —————————— 51, 200 54, 800 409, 000 
Bradford-Allegany................. Pennsylvania-New York............ 16, 400 20, 400 384, 000 
Smackover........................- ¿E e eec eer ree ence 7, 900 6, 900 366, 000 
Ai AA cnl ure Kette teca Sake sce to 6, 100 5, 800 351, 000 
Cushing-Shamrock_.____....-...--- OklahoMma-.----.-------------2------- 5, 000 4,700 325, 000 
Augusta-Eldorado.................. Kansas- e ocln---222 ee 6, 200 6, 000 283, 000 
Salt Creek 3........ 2. 2... --. Wyoming._._...... isc dias 6,100 | 35,800 277, 000 
Huntington Beach................- California... etc Se eo Sec Sake 13, 200 13, 300 259, 000 
cir i St ee eee den IA ee 13,400 | 311,400 240, 000 
Kettleman Huis California... AA 29, 300 29, 100 176, 000 
Caddo Sas osc cc a dz LOUlSlBhaü-:.. copar leote 2, 300 3 2, 400 146, 000 
Crane-Upton......................- NEEN 8, 600 10, 800 141, 000 
Pampa. AA A ee ewes e IEN 10, 900 13, 400 136, 000 
Mando s cs AA aiu. A E es 12, 500 | ? 11, 400 110, 000 
E AA A New Mexico. ....................... 9, 000 7, 300 88, 000 
ERUN 2 A eee cM ss 14, 900 15, 86, 000 
Witte A IS E Oklahoma nurse chee 19, 900 31, 000 58, 000 
Rodesen -20 0aaMMaMaMasMnMMMMMMMM Arkansas-Louisiana-Texas........... 22, 100 31, 800 55, 000 

1 Oil and Gas Journal except as noted. 2 Bureau of Mines. 3 Preliminary figures. 


Annual data on the production of Pennsylvania-grade crude oil 
by States are available since 1924. The general trend in production 
of this high-quality crude was upward until the depression period 
1931-33. Since then production has increased every year, reaching 
29,828,000 barrels in 1937. The 14-year record indicates material 
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declines in the production of this type of crude in West Virginia and 

Ohio which are more than balanced by gains in the water-flood 

pp in the Bradford-Allegany field of Pennsylvania and New 
Or 


Pennsylvania-grade crude oil produced, 1928-37, by States 


[Thousands of barrels] 


1928 1 | 19291 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937? 


New York.-..---------------- 2,603 | 3,377 | 3,647 | 3,363 | 3, 508 | 3,181 | 3,804 | 4,236 | 4,663 | 5,478 


Pennsylvania................ 9, 956 |11, 820 |12, 786 |11,876 |12, 396 |12, 607 |14, 462 |15, 794 |17, 053 | 19, 138 
West Virginia................ 5,661 | 5,574 | 5,068 | 4,470 | 3,875 | 3,815 | 4,095 | 3,901 | 3,846 | 3,845 
Central and eastern Ohio.....- 2 877 | 2,654 | 2,742 | 2,184 | 1,741 | 1,594 | 1, 597 1, 547 E 510 | 1,367 


A e cee | come |  _ qQ o. q »vP _Á0RRo | ees || neg 


21, 097 |23, 425 |24, 243 |21, 803 |21, 520 |21, 197 |23, 958 |25, 478 |27,072 | 29, 828 
1 Pennsylvania Grade Crude Oil Association. ? Preliminary figures. 


Arkansas.—After declining steadily since 1925, production in 
Arkansas increased from 10,469,000 barrels in 1936 to 11 ,681,000 in 
1937. The gain in 1937 about equaled the new output of the Rodessa 
field, which was extended into Miller County during the year. Drill- 
` ing increased after a lull in 1936; 103 oil wells were completed in the 
State in 1937 compared with only 24 in 1936. 

In addition to the Rodessa extension, the important discoveries 
were the Schuler field in Union County and the Buckner field, 
Columbia County. The Schuler field was particularly important as 
it points the way to future possibilities in the Permian formation. 


Production of crude petroleum in Arkansas, 1932-36,!* by districts 


[Thousands of barrels] 


Cham- | | El | Irma | Lisbon| Miller | Smack- | Steph- | Urbana | Total 


pagnolle | Dorado over ens 
A TON 623 1, 182 234 143 |... 9, 510 213 146 12, 051 
1983 AA 488 1, 231 2 95 100 8, 882 127 499 11, 686 
1934______._... eee 486 991 300 89 364 7,916 210 826 11, 182 
1935 eebe e 872 862 391 444 212 793 


66 ; , 
Eeer 900 811 383 114 270 7, 126 214 651 | 10, 469 


1 Figures by districts for 1937 not yet available. 


Califorma.—In 1937 production increased in California for the 
fourth successive year. The total for 1937, 238,521,000 barrels, while 
considerably under the record of 1929 (292, 534, 000 barrels), was 11 
percent above 1936. The chief factor influencing the rise in output 
was & material gain in exports. Exports of refinable crude from 
California increased from about 13,000,000 barrels in 1936 to about 
21,000,000 barrels in 1937, and exports of refined increased from about 
33, 000, 000 barrels to about 42,500,000 barrels in the same period. 
The net gain of 17,500,000 barrels in these shipments was equivalent 
to the bulk of the gain in production. Most of the gain in exports 
from California in 1937 was related directly to military preparations 
in Japan. 

Spurred on by increased demand and steady prices, drilling in 
California reached the highest level since 1930; 1,147 oil wells were 
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completed compared with 790 in 1936. The average initial of the 
oil wells completed rose in 1937 after a severe decline in 1936. The 
most active drilling area in 1937 was the Wilmington field, discovered 
near Long Beach in 1936. 


Production of crude petroleum in California, 1933-37, by districts 


[Thousands of barrels] 


District 1933 1 1934 ! 1935 3 1936 1 1937 1 


— e | A s a | aem aaa 


eltren See dee 2, 861 2, 916 3, 629 4, 648 6, 332 
COalinga A A 4, 349 6, 525 7, 249 6, 067 5, 759 

GiSON EE, RAN 979 2, 023 1,577 
NE E A end 4, 478 3, 338 3, 216 3, 194 3, 787 
POV GO. unan cia 1, 656 1, 313 1, 848 2, 903 3, 246 
A A 3, 162 3, 624 4, 518 5, 163 5, 639 
Kettleman His. 21, 639 21, 391 27, 607 29, 287 29, 132 
Lost EE 3 ; 1, 762 1, 347 1, 414 
UE o EE 621 1, 076 1, 394 777 1, 308 
Mideag,-Hunset 17, 512 19, 651 20, 240 21, 482 26, 485 
Mountain View...............-.....-........--- 228 2, 581 9, 229 9,713 6, 843 
Mount Poso-........ .. . Eege 2, 980 3, 348 5, 540 6,747 6, 677 
Round Mountaid. ................-............- 186 1,151 2, 327 3, 955 4, 835 
Other San Joaquin Valley.. ....................- 1, 103 1, 005 153 321 1, 738 

Total San Joaquin Valley...............-..... 61, 114 69, 361 89, 691 97, 627 104, 772 

Coastal district: 

Capitals anita cola 29 194 522 571 918 
IN A A A 4, 914 4,100 4, 560 4, 479 3, 203 
Rincon 2 2n2icesteceüce menus dU RAEN 679 538 670 754 1, 058 
San MIBpü061I00: -s2 sl S 2 OQ L ST SSO Su nt 390 268 296 580 1,147 
Santa Maria... .... ....... . der se Sor cue CDU 1, 233 1, 749 1, 531 1, 668 3, 893 
Ventura Avenue____..... .. . .  .. . .. . Ge 12, 561 9, 865 10, 979 12, 610 12, 685 
Other Coastal... J... oe eier 1, 464 2, 008 2, 653 2, 289 2, 113 

Total Coastal. los u u uu cris 21, 270 18, 722 21, 211 22, 901 25, 017 

Los Angeles Basin: 

A ere 2, 938 3, 720 3, 612 2, 961 2, 659 
E A A a ee ed EE , 4, 112 4, 540 3, 044 4, 269 
DOMID Uco ses coche sl hee sup 6, 628 6, 650 7, 916 9, 712 9, 839 
He) Sep EA E PS EA 149 3, 632 
Huntington Beach............--...... Lee esos 12, 974 15, 006 15, 133 18, 247 13, 255 
TNPIOWO00 EE 4, 055 : 4,477 4, 547 5, 530 
Long Beach... eee oce catas 24, 395 22, 788 26, 563 24, 004 21, 872 
Montebelln .. eee 1, 931 1, 963 2, 287 3, 205 3, 167 
Playa del Rey.....------------------------------ 4, 004 3,116 5, 696 4, 644 3, 181 
Richfield sic ccc soos ose ee eas yess. si 2, 416 2, 856 2, 804 2, 443 3, 158 
ROSOCTONS scada l... l U S. I. so ende qus 1, 069 1, 032 993 804 1, 259 
Santa Fe Springs................................ 18, 229 14, 662 16, 159 16, 460 15, 745 
Seal Bëbee uu ul lu uso uaua 3, 143 2, 715 3, 381 3, 463 3, 416 
Torrance._..-.--.------------------------------- 2, 331 2, 498 2, 498 2, 860 2, 833 
Wiliminglon uu os ee td A A A lee ia sa 14, 186 
Other Los Angeles Basin.......................- 1, 829 1, 740 871 812 731 

Total Los Angeles Basin. ....................- 89, 626 86, 222 96, 930 04, 245 108, 732 

Total. Caltlornis 2.c foc caonauocedsmers wenns 172, 010 174, 305 207,832 | 214, 773 238, 521 


1 Central Committce of California Oil Producers. 
2 American Petroleum Institute. ` ` 
3 Included under “Other San Joaquin Valley." 


California is divided into three major producing districts—San 
Joaquin Valley, Coastal, and Los Angeles Basin. In 1937 the Basin 
regained first place from the Valley. Kettleman Hills dropped 
slightly but retained first place among the producing fields. In 
second place was the old Midway-Sunset area which, because of 
extension and deeper drilling, continued to gain in output. Of chief 
interest in the Coastal district were the extensions and consequent 
rise in output of the Santa Maria field. In the Basin the new produc- 
tion in the Wilmington and El Segundo fields was outstanding. 
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A number of important new fields were discovered in California 
in 1937; outstanding among these were Rio Bravo and Canal, both in 
the Valley. The discovery well at Rio Bravo was 11,302 feet deep, 
making 1t the deepest producer in the world at the time. In the Basin, 
extensions at Long Beach and Montebello appeared important. 

Colorado.—Only two oil wells were completed in Colorado in 1937, 
and the natural decline in the fields, particularly Iles, caused the total 
output to fall from 1,650,000 barrels 1n 1936 to 1,496,000 barrels in 
1937. Only one discovery of importance was made; this was the 
Wilson Creek field in Rio Blanco County. 


Production of crude petroleum in Colorado, 1932-36,!* by districts 


[Thousands of barrels] 


Flor- Fort Grease- Tow 
Year ence? | Collins? wood Iles Moffat | Rangely Creek Total 
19032 RS 111 290 108 245 4 33 101 ], 136 
KK eee E 91 226 56 213 212 4 33 
]934_____.... ae 83 186 37 529 173 460 71 1, 139 
1030 coord tia 72 145 22 1, 067 150 4 36 68 1 
1036... — l L SS 73 119 19 1, 176 161 s 37 65 1, 650 


2 Includes Canon City 

3 Includes Wellington. 

4 Includes Berthoud, Boulder, and Walden. 
5 Includes Berthoud and Boulder. 


Illinois.—The drilling records for Illinois in 1937, compared with 
those for 1936, indicate the “come-back” of the State both as an oil 
producer and as prospective territory. There were 272 oil wells 
completed in 1937 compared with only 27 in 1936; the number of dry 
holes rose from 8 in 1936 to 117 in 1937. The output for the year was 
7,426,000 barrels, or 66 percent more than in 1936. 

About a dozen productive spots were discovered in Illinois in 1937. 
The most important of these were the Clay City and Noble pools, 
which bid fair to merge into one pool. The depth of these pools is 
roughly 3,000 feet, which is deep compared with the average of the 
old Illinois wells. "The average daily initial of the completions in the 
Clay-Noble area in 1937 was about 600 barrels. "The decline of these 
wells is quite rapid, but, in general, they are profitable because of 
the low drilling costs. 

Indiana.—Statistics for Indiana in 1937 were similar to those in 
1936. Production increased slightly, from 822,000 barrels in 1936 to 
826,000 barrels in 1937. There were 47 oil wells completed, compared 
with 45 in 1936; however, drilling declined considerably as total com- 
pletions were only 144, compared with 196 in 1936. 

Kansas.—Although drilling in Kansas in 1937, measured by number 
of wells, fell considerably short of the days of the Eldorado boom of 
1918, production and additions to reserves reached new peaks. Pro- 
duction in 1937 was 70,761,000 barrels compared with 58,317,000 
barrels in 1936 and 45,451,000 barrels in 1918. "There were 1,867 
oil wells completed, or about 50 percent more than in 1936. More 
discoveries were made than in any previous year. All in all, the indus- 
try in Kansas experienced the greatest year in its history, although 
other years of higher crude prices might have been more profitable. 


1 Figures by epum for 1937 not yet available. 
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In production and general interest the central part of the State con- 
tinued to lead, although the stripper districts in the eastern part of 
CR State and the gas area in the southwest corner had a success- 
ul year. 

Kansas has no outstanding pool like Oklahoma City, Seminole, 
ete. ., as geological conditions favor the formation of many small 
"shoestring" pools. The Silica pool of Rice and Barton Counties 
succeeded the Burrton pool of Reno County as the leading producer, 
but its average daily output in 1937 was only about 18,000 barrels. ` 


Production of crude petroleum in Kansas, 1983-37, by counties 1 


{Thousands of barrels] 


County 1933 1934 1935 1936 1937 
A A ete ide ceases 144 446 738 1, 195 3, 519 
Butler: 
Eldorado district...............................- 1,817 1,974 3, 920 3, 508 3, 340 
Other distriel8...—........ c cet eee eek ae 4, 644 5, 392 2, 792 2, 656 2, 649 
AAA RE AN ger suu UU Ve 225 16 167 758 2, 629 
Ee d SE 1,119 1, 161 2, 596 3, 014 2, 121 
OGreepnewood, Woodeon. Lll l.l. 4, 313 4, 378 4, 089 4, 001 4, 007 
pride ee has A N as 3, 020 3, 426 2, 916 1, 592 1, 559 
McPher 
Graber district AA AA EE E 41 191 442 1, 233 
Ritz-Canton district... .......................... 6, 627 4, 644 2, 974 2, 346 1, 872 
Vosheli dstriet LL lll... 2, 5607 2, 413 1, 670 1, 104 931 
Other districts: Be a ay baba A eee eas 2, 569 2, 799 750 572 415 
2) 6 ee ee A 23 2, 333 7, 584 5, 985 1 
IOB. ou ae ee teste eater 1, 936 4, 241 8, 069 11, 427 15, 487 
A A ID A SA RS OR 1, 067 2, 548 4, 146 7,074 11, 379 
SE ENEE 3,510 2, 705 2, 973 2, 002 : 
Dix c tn EE , 320 1, 138 2, 077 , 23 2, 342 
Other counties...........---.--------------.------.-- 5, 805 5, 888 5, 712 6, 177 7,318 


ee | eee | eee | aes || oie 


41, 306 45, 754 53, 364 57, 084 69, 158 
1 Oil and Gas Journal. 


Discoveries in Kansas in 1937 were too numerous to mention in- 
dividually. Barton, Ellis, Rice, Russell, and Stafford Counties 
divided most of the wildcat finds. 

Kentucky.—Although nearly twice as many oil wells were completed 
in Kentucky in 1937 as in 1936, the total initial of the completions 
declined. This development, which is probably due to the drilling of 
a high percentage of inside locations, was undoubtedly reflected in 
the dt ine in output from 5,633,000 barrels in 1936 to 5 ,484,000 in 
1937. According to the Oil Gr Gas Journal 14 new pools were dis- 
covered in western Kentucky in 1937, indicating continued wildcat 
interest. 

Louisiana.—As indicated a year ago, production in Louisiana in- 
creased about 30 million barrels in 1936 over 1935, owing largely to 
developments in the Rodessa field. In 1937 production at Rodessa 
declined, but the Coastal fields more than made up this decline so 
that the total for the year, 90,510,000 barrels, was a new peak for 
the State and was about 10 million barrels above production in 1936. 
There were 679 oil wells completed in 1937 compared with 663 in 
1936. "The entire gain (16) in completions was in the Coastal fields. 
as 406 oil wells were completed in the Northern fields in both years. 

In Northern Louisiana production increased slightly in 1937, as 
declines at Rodessa and various old fields were compensated by out- 
put from the new Lisbon field, Cotton Valley, and a few others. In 
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the Gulf Coast production at Caillou Island continued to increase 
and the field displaced Iowa in first place. Most of the other Coastal 
fields recorded gains in 1937, those at New Iberia, Lafitte, and Jennings 
being outstanding. 


Production of crude petroleum in Louisiana, 1932-36,1 by districts 


{Thousands of barrels] 


District 1932 1933 1934 1935 1936 
Gulf Coast; 
Black e soles cscs l... S. s ss. 353 292 422 564 1, 087 
BOSO A A II A AAA 2 E 1, 036 6, 355 4, 661 
SA AAA — 362 1, 748 3, 288 5, 504 
Cameron Meadouws l.l... (3) (2 419 1, 046 1, 848 
Ai AA 146 100 324 276 346 
y A A A A crt (2 263 526 
DATA O II A PA dn aee uae (7) 227 
BdPerly. aussi re a ed Bn ELE 63 50 65 80 63 
EnslhsB Bay OU ie ee eo EEN A A 713 2, 511 
Garden Island: AAA AA PA PA (2) 307 
A A PA IA (2) 1, 492 3, 262 
GQueV GAN 6s 35 Ou s Su EE 195 165 110 82 58 
Es A A 2, 149 1, 938 1, 911 2, 580 3, 125 
TOW EE 489 3, 396 5, 300 7, 363 6, 626 
AE C Ra Ou A DNO RCRUM A e O ete kG oe (4) 985 
TOON A ed LE eek 332 400 444 686 754 
A a as WE AA EE 635 2, 709 
Lake BBITO. oe ee eee eaeque iS 2, 722 3, 021 1,894 2, 792 2, 532 
Lake Washington. 152 154 368 500 441 
A A A E EAE 273 359 4, 487 3 5, 388 4, 679 
DOCK DO docenas i e a se EU 989 938 714 655 474 
a A E AA A A (3) 2, 191 
Port Dare; ee neta 577 956 937 1, 250 797 
A AAA A A EA 241 1, 631 2, 282 
REA A A AAA AA (z) 307 
ei A E A Led 289 328 262 195 180 
SUIDNUE A xe e pA TDI Ned aieo aaa 822 910 1, 256 944 1, 793 
Sweet Lak6e......clonllgoolm-mém Recon VS 271 335 385 403 350 
o d a hee ot Bo ks AA re eae esa (2) 1, 456 
WANTON BEE 1, 514 1, 302 1, 168 906 650 
WHlte Castelar e te. 200 192 191 196 336 
Other Gulf Coast-------------------------------- 80 108 112 493 507 
Total EE J u u dono dis 11, 616 15, 306 23, 794 40, 776 53, 574 
Northern: 
CAIO GE 2, 486 2, 248 2, 200 2, 630 2, 554 
Haynesville. lla culus. cen is 1, 534 1, 402 1, 379 1, 266 1, 216 
TONY AA A AN ta ue 99 74 65 56 52 
A A gs UEM 1, 021 991 980 977 950 
FROG CSSA A A A IS xot Sr ec EE 1, 364 19, 220 
LBE det TEE EE 1, 208 883 1,077 1, 062 1, 060 
ZWO A A ee EE. 2, 451 3, 007 1,675 626 393 
Other Northern____.... ele Eeer 1, 392 1, 257 1, 699 1, 573 1, 472 
Total Northern_______ L2... eee 10, 191 9, 862 9, 075 9, 554 26, 917 
Tota LOUISIANA EE 21, 807 25, 168 32, 869 50, 330 80, 491 


1 Figures by districts for 1937 not yet available. 
3 Included under “Other Gulf Coast.” 
3 Leeville includes New Iberia. 


Exploration in Louisiana in 1937 was generally successful, resulting 
in a dozen or more new fields in the Coastal district and numerous 
extensions in the Northern fields. Most of the new Coastal fields 
conformed to the usual type—salt-dome fields at depths of 8,000 feet 
or more. One of the new fields, Ville Platte in Evangeline Parish, 
was of particular interest as the production was found in the Cook 
Mountain, a formation hitherto productive only in Texas. This dis- 
covery was expected to lead to another “Conroe trend” play. 

Michigan.—Michigan experienced a big year in oil development in 
1937, and production reached a new high level (15,928,000 barrels) 
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after a severe decline in 1936. Not only did the number of oil wells 
completed rise substantially (from 338 in 1936 to 586 in 1937), but 
also the total initial of the 1937 completions was nearly three times 
that in 1936. 

The most important development in Michigan in 1937 was the 
discovery of flush production in the North Buckeye pool in January. 
The South Buckeye pool had been discovered in 1936, but the wells 
in that part of the field were small. The North Buckeye pool, rated 
the most important find in the history of Michigan production, was 
almost solely responsible for stopping the decline in output that had 
started in the fall of 1935 when the Crystal field first gave indications 
of a precipitate decline. Other discoveries of 1937 were the Sherman, 
Salem, and Bentley pools. The last two looked promising as the year 
closed, as they gave indications of possessing structural characteristic 


similar to Buckeye. | 


Production of crude petroleum in Michigan, 1932-36,1 by districts 


[Thousands of barrels] 


| Mount | Muske- Sagi- West | Yost- | Other 
Year Crystal | Pleasant) gon Porter | naw |Vermon [Branch | J asper Idistricts| Total 
AS eee 25,796 | 2479 |.......- 2684 | 23322|........ 1 0| 60,910 
193323... 21.2. ; 6 3,354 55 539 |... . 219 370 7, 942 
1934 EE, yz S: 1, 513 1591 7,168 48 907 |.......- 276 532 | 10, 603 
103513. coe eck nen 3,605 | 1,130 102 | 8,317 27 633 524 875 563 | 15,776 
19363... o us 2, 440 880 93 | 4,620 27 469 772 | 1,625 993 | 11,928 
1 Figures by districts for 1937 not yet available. 2 Department of Conservation, Michigan. 


Mississippi.—In 1937, as in 1936, no commercial oil production was 
reported for Mississippi. Drilling increased, but only three gas wells 
were brought in compared with four in 1936. However, the explora- 
tory work of 1937 yielded valuable geological data, chief of which 
concerned the location and characteristics of numerous salt domes. 
Geophysical prospecting was active, and positive results were pre- 
dicted for 1938. 

Missouri.—Natural-gas developments in Missouri were fairly 
successful in 1937, and oil was again a minor factor. The oil produc- 
tion in 1937 is estimated at about 30,000 barrels. 

Montana.—Production declined slightly in Montana in 1937, when 
the total was 5,765,000 barrels compared with 5,868,000 barrels in 
1936. Production at Cut Bank, the most important field, remained 
virtually unchanged from 1936, but an increase by extensions and 
acidization at Kevin-Sunburst raised the output nearly enough to 
compensate for the declines in the other fields. Drilling was less 
active than in 1936, and no new pools of promise were found. 


Production of crude petroleum in Montana, 1932-36,1 by districts 
[Thousands of barrels} 


Cat Cut Dry Elk Kevin- | Lake | Pon- | Other 


Year Border | Creek | Bank | Creek | Basin |Sunburst| Basin | dera |districts| Total 
1032. T Lau DE 113 SIT I. 195 11 1, 337 18 436 96 2, 457 
1933-.-.---------- 51 266 238 125 3 1, 237 18 308 27 2, 273 
TO A 70 236 | 1,204 (2) 16 1, 628 16 363 70 3, 603 
1935__.__.. osa 40 311 2, 321 (2) 11 1,371 (2) 441 108 4, 603 
AA 43 258 3, 332 214 12 1, 543 (2) 433 33 5, 868 


1 Figures by districts for 1937 not yet available. 2 Included under “Other districts." 
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New Mezico.—The rapid increase in production in New Mexico in 
recent years was continued during 1937. "The new record for 1937 was 
38,797,000 barrels, or 43 percent above the total for 1936. 

Field work centered in the development of the Eunice and Monu- 
ment pools of Lea County, with the result that in total production 
both passed Hobbs, the leading field since 1930. Drilling increased 
moderately; 574 oil wells were brought in, compared with 488 in 1936. 
No new fields were discovered, but some important extensions were 
made. The Vacuum field, idle since discovery in 1928, received some 
attention, the second well drilled showing as a good producer. 


Production of crude petroleum in New Mexico, 1932-36,' by districts 


(Thousands of barrels] 


A Rattle- 
Year Artesia | Hobbs | Hogback| Lea! snakes | Total 
LE 480 10, 237 133 1, 345 260 12, 455 
A ———Á————— usa E 596 11, 543 77 1, 609 291 14, 116 
A due 898 12, 628 76 2, 962 300 16, 864 
A A A itr 6 11, 276 69 7,970 301 20, 483 
po 2 uuu ANE e — 1, 056 9, 169 84 16, 592 322 27, 223 


1 Figures by districts for 1937 not yet available. 

2 Includes Cooper, Eunice, Jal, Monument, and other pools in Lea County. 

3 Includes Table Mesa in 1932; Aztec and Table Mesa in 1933-35; Aztec, Bloomfield, Red Mountain, 
and Table Mesa in 1936. 


New York.—Production in New York continued to increase, reaching 
5,478,000 barrels in 1937, the highest annual total in more than 50 
years. In 1937, as in all recent years, the gain over 1936 resulted 
from continued expansion of operations in the water-flood properties. 

Ohio.—Drilling declined in Ohio in 1937, and the production con- 
tinued downward. The total output in 1937 was 3,559,000 barrels, of 
which only 627,000 barrels came from the old Lima district. 

Oklahoma.—Production in Oklahoma in 1937 totaled 228,924,000 
barrels, the highest annual total since the Seminole-Oklahoma City 
era of 1927-29. 

The increase in production in 1937 over 1936 was about 22,000,000 
barrels, of which the gain at Fitts (from 19,908,000 barrels in 1936 to 
30,977,000 barrels in 1937) comprised nearly half. The other half 
was made up of relatively small, scattered increases, as a gain of 
several million barrels at Oklahoma City, still the leading field, was 
about compensated by a decline in the Seminole district. 

Drilling increased slightly, 1,852 oil wells being completed com- 
pared with 1,790 in 1936. Despite an alleged gain in the percentage 
of successful wildcats in Oklahoma in 1937, an element of pessimism 
resulted from the fact that the average size of the completions in 1937 
(366 barrels initial) was only about half what it was in 1936. This 
decline in average initial is traceable chiefly to Fitts, where drilling 
became purely routine, and Oklahoma City, which developed nothing 
comparable with the Capitol extension, which was so active in 1936. 
Although exploration was general throughout the State, two localities 
received far more than average attention. These were the old Semi- 
nole district, which was explored quite thoroughly for new productive 
spots and zones, and southern Oklahoma, where considerable deep 
drilling was done in and around the Cement and other pools. 
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Production of crude petroleum in Oklahoma, 1933-37, by districts! 
[Thousands of barrels] 


District 1933 1934 1935 1936 1937 
Acero a cat a Ei 3, 343 3, 065 2, 897 3,076 2, 511 
BIES AMA A A S Su S D S zz 37 2, 349 
riet A IN 3, 191 3, 000 3, 320 3, 186 2, 700 
sl PM" ——— A 3, 516 3, 406 3, 102 2, 827 2,871 
Cleveland. County ic u tas (elite pls sondas oil 3, 896 
DRA A cse Uu eee 1, 237 2, 003 2, 301 3, 851 
Cushing-Shamrock................................-- 5, 414 5, 044 4, 738 4, 129 3, 908 
FOG WONG AA A A A 92 1, 478 4,370 5, 884 
d RL ANA A AR 996 1, 381 3, 422 3, 114 2,077 
IA A AA O 3 6, 901 19, 908 30, 977 
JIoal AAA Dieu s 3, 639 3, 386 3, 397 3, 436 , 6 
Keokuk-South Keokuk..............................|---.--.-.- 388 852 2, 113 2, 979 
E A IA 290 2, 903 3, 744 4, 542 5, 047 
Nowata Conte... 1, 715 2, 258 2, 414 3, 179 9, 450 
Oklahoma City... on leede ee eet 66, 985 60, 833 53, 386 51, 232 54, 776 
Okmulgee County................................... 1, 707 2, 030 1, 796 1, 692 1, 752 
dio AMM AA E E rS 2, 711 4,315 
Osage (outside Burbank)............................ 6, 519 9, 187 9, 113 8, 293 7, 626 
Seminole field: 

OW OCS cell: A uc esce Eisen 3, 018 3, 761 3, 845 4, 935 4, 178 
Carr C Itu: u tupu AN RI RM 2, 749 2, 039 2, 003 2, 216 1, 973 
A AA 10, 916 7, 680 7, 414 6, 601 5, 596 
Little Fuesent 6, 311 5, 371 5, 587 5, 068 4, 222 

t. Louis-Pearson............................... 7, 908 8, 084 8, 365 8, 543 7, 528 
Seminole City..................................- 3, 932 3,779 4, 062 3, 810 3, 428 
Other Seminole districts......................... 4, 351 5, 388 3, 347 4, 150 3, 574 
Total Seminole fleld........................... 40, 085 36, 102 34, 623 34, 723 30, 499 
Sholem-Alechem-Tatums............................ 4, 348 3, 903 3, 160 2, 561 3, 129 
South Burbank... us sacarosa cansas lanas 2, 279 4, 217 5, 390 5, 579 
TUI: uc pus EE 1,465 1,465 1, 432 1, 308 1, 721 
Other distric[3. acaso cece cers cee dea Eau 35, 143 36, 237 36, 516 36, 043 37, 460 
Total Oklahoma............................... 178,356 | 178,652 | 182,597 | 200,881 223, 107 


1 Oil and Gas Journal. 


Pennsylvania.—Production in Pennsylvania again increased mate- 
rial. The output in 1937, 19,155,000 barrels, was more than 
2,000,000 barrels above the total in 1936 and was on a par with pro- 
duction in the nineties. Although the credit for the gain in 1937 
probably must go to the water-flood properties in the Bradford field, 
the outstanding field development was the discovery of the Sliverville 
pool south of the city of Bradford. Here several gusher wells were 
completed in a “stray” sand lying between the Second and Third 
Bradford sands. Favorable market conditions the first part of the 
year resulted in a general gain in drilling which, however, slowed in 
the closing months of the year when prices were reduced. 

Tennessee.—Production in Tennessee is reported to have increased 
to 37,000 barrels in 1937, although the meager information received 
by the Bureau indicates a total of only 25,000 barrels. 

Texas.—Al the major producing districts of Texas increased their 
output in 1937; consequently, the State total for the year, 510,732,000 
barrels, rose substantially above that for 1936 (427,411,000 barrels) 
to establish a new high record. 

No changes were made in the number and outlines of the Bureau's 
districts for Texas, which remain as follows: Panhandle, North, West, 
Central, East, and South Texas, and the Gulf Coast. 

Although no startling discoveries were made in the Texas Panhandle, 
the number of oil wells completed increased from 466 in 1936 to 641 
in 1937 and the production from 22,357,000 barrels in 1936 to 
27,617,000 barrels in 1937. All of the producing counties, Carson, 
Gray, Hutchinson, Moore, and Wheeler, shared in the gain of 1937. 

North Texas, which includes various counties in what is sometimes 
called North- or West-Central Texas, experienced a profitable year in 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 833 


1937. Production increased over 1936, the average size of the com- 
pletions was higher, and new discoveries included K-M-A, labeled 
the most important find of the year for the entire United States. The 
shallow production at K-M-A dates from about 1919; the “deep” 
production (4,000 feet) was first found in 1931. However, it was not 
until quite late in 1937 that the deep sands were actively exploited. 
Outstanding among the various other discoveries was the Avoca field 
of Jones and Shackelford Counties. Grayson County was added to 
the producing list in 1937. Production in Archer, the leading county, 
declined, but that in most of the others, particularly Jack and Jones 
Counties, scored material gains. | 

Production in West Texas increased from 62,039,000 barrels in 1936 
to 75,743,000 in 1937. Development was active in the district, and 
almost twice as many wells were completed in 1937 as in 1936. Fur- 
thermore, the average size of the completions more than doubled. 
The year witnessed the second discovery of important Ordovician 
production; Big Lake, Reagan County, was the first (1928); the second 
was in the Sand Hills field, Crane County. Discoveries were both 
numerous and important. Hockley County was added to the list of 
producing counties in 1937. Production in the Yates field declined for 
the eighth successive year, but it continued as the leading producing field 

The East Texas district, composed of the East Texas field proper 
and Van, Rodessa, and other scattered pools in the vicinity, expe- 
rienced a successful year in production but a disappointing one in 
exploration and discovery. 


Production of crude petroleum in Texas, 1982—36,! by districts 


[Thousands of barrels] 
District 1932 1933 1934 1035 1936 
Gulf Coast: 

A IIA A. AA A icis 201 
AAA EE E ME EE 358 2, 606 
A A EEN (2) 44 390 
Barbers lola occ mq usse 7, 320 8, 082 6, 820 6, 765 5, 461 

RE 208 246 
SADA AAA A A AA O A (2) 506 
Big Creek cnica 425 413 365 362 394 
te KEE A A P sss 328 295 299 335 521 
DONDE sora taa 188 126 209 182 348 
A AA A 105 272 75 72 76 
Clay Creek ee e ecos 356 334 266 361 395 
Si AA A AS AE (2) 172 228 304 
OA AMA AS AAA, PA IA 17 293 

eet e A A A EE Da 2, 630 21, 215 17,761 15, 276 15, 229 
Damon Moud ees 2 1 3 167 
IRAN 100 55 74 62 45 
Dickinson a a Valeo (2) 280 719 
US DO ISOD cc o a 509 481 452 395 630 
IA A Dona Lus ee Sones a 151 146 195 237 328 
Goose AA 1, 232 ], 163 1, 203 1, 069 1, 038 
E A AA A EES 1, 195 3, 936 4, 769 5, 481 
Pan KA Mecca catas 691 378 565 779 
¡A A MA A A 689 2, 408 
AC A ceu ss 1, 547 2, 534 2, 747 2, 513 2, 069 

A cuu iei ps 1, 891 1, 946 3, 453 2, 311 1, 950 
Hunblo::22.2 n2e2asozeocrovoreweclax ecupxs 2, 144 1, 722 ], 188 1, 230 1, 163 
AAA A Aca LE Leib | sare cart 96 118 108 124 
¡A A EEN 435 144 1, 057 1, 111 
Lost AGRO o A EE 127 84 67 65 
NN A A A 178 409 532 
Manvöl- u, sua uuu aaa a a 160 586 1, 020 2, 467 3,014 
Markha dé 516 351 389 459 0 
VEY KAW EE (2) 70 133 705 1, 161 
OT 0 dl A A A ee ance wed Laici ort (2) 112 511 2 
TACO lere A E 451 312 289 263 250 
AN da a id 496 413 457 205 
Pikot A ARA A A O id (2) 667 
Pierce Junction.................................- 1, 763 1, 524 ], 196 , 093 1, 298 


See footnotes at end of table. 
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Production of crude petroleum in Texas, 1932—36,! by districts—Continued 


District 1932 1933 1934 1935 1936 
at Coast—Continued. 
AE O A E, A EEN 143 1, 393 
POLL IA A E AN eases senes 149 186 
Port Nochos ee i uscar 553 383 557 593 556 
Raccoon Bend..................................- 1, 814 1, 544 1, 489 1, 681 1, 922 
1 02 | 4 (2 AA A E 3, 424 2, 105 1, 489 1, 641 3, 228 
San su eo A A VE (2) 1, 061 5, 840 
BaürgatOPa. o cep eek Ani tA ese 326 302 201 315 405 
Saxet-Saxot ¡SN AAN nl PA 486 861 115 ], 336 7, 245 
SU dd EE 570 453 484 602 561 
A A O WEE (2) 1, 219 
is AAA AAA 369 255 155 190 227 
Spindletop-..-.-..... ... . ech occ eet EE 1, 387 1, 149 1, 052 962 
Sügarland EE 3, 487 2, 532 2, 183 2, 098 1, 715 
Thompsons E 4, 201 , 906 4, 245 4, 123 3, 523 
Tombalk 2.21.51 ii alta 233 990 1, 899 2, 611 
West Columbia. ...............................- 1, 295 3 1, 441 1, 038 857 718 
Other Gulf Coast......-......--.-.-.------------ 321 233 306 456 1, 528 
Total Gulf Coast... .. .. . `... eee Ske 41, 850 61, 002 60, 155 64, 914 86, 988 
East Texas: 
East Texas proper 4....................-.-.-....- 121,449 | 204,954 | 181,540 | 176, 859 167, 512 
NA MAA AA 3 5 202 5 243 6 298 187 
Camp AAA ha eee acce MS PA IM 126 134 
A EA A II AS A 589 1, 333 2, 137 
ën Ee EE A, EE 30 3 330 
¡ENE AAA II PA (5) (5) (5) 374 
ROC A A E PA EN 12 3, 144 
Talo A A PAN AA A, AAA EE 1, 344 
VAB: A LLL A A eet ee 17, 201 17, 077 14, 621 14, 062 12, 508 
Other East Texas: copitas de 1-2 56 75 
Total East Texas.............................- 139, 084 | 222,372 | 6 197, 061 | 6 193, 079 187, 745 
Central kee 
AA MEM AAN SE EE 289 321 
Dart reek EE EE 6, 084 4, 565 3, 374 3, 298 3, 201 
13,1 AAA AAA AM 7) 291 274 272 
TOG 2 -.2o.22c22252552 3. 02. 4 eke 2, 625 2, 368 2, 187 2, 055 2, 154 
Lytton SD DPS ocacion elsa 323 405 557 341 328 
LA TEEN 2, 259 2, 064 1, 947 1, 902 1, 847 
A A IR A A GE 1, 715 978 * 1, 128 * 2, 684 3, 465 
Rockdale-Chapman. ...............-...........- 565 371 368 411 371 
Salt Flat (Bruner)...............-..............- 2, 044 2, 020 1, 637 1, 495 1, 448 
Somerset-Medina__.... ee 518 521 527 482 255 
Other Central Texas....... 2. ---- ee 17 238 20 216 206 
Total Central "Texas 17, 050 13, 530 | 612,036 | 6 13, 447 13, 874 
North Texug coa a có 26, 475 26, 293 31, 558 31, 098 33, 041 
Panhandle ML. ooo 18, 263 16, 673 20, 280 21, 369 22, 357 
South Texas oon a da 6, 421 7, 395 10, 154 13, 342 21, 367 
West Texas 
y A A AMO (13) 217 628 857 
LTE EE 8, 265 6, 535 4, 476 3, 610 2, 859 
Chalk-Roberts ML. ooococococccooccocccocococe 7, 264 6, 257 6, 563 8, 163 9, 345 
FANG: UO DCO Su S 2 su L cos lo 7, 444 6, 396 6, 145 6, 384 7, 843 
Crockett County 15... o ooo 459 355 310 386 452 
D EEN 1, 657 1, 944 2, 625 3, 591 5, 759 
A A E 198 944 1, 633 1, 954 1, 640 
Hendricks. a. See e mci ie oa 10, 908 8, 263 7,612 7,670 9,801 
Loving County..............- c eco sere rris 1, 134 949 806 698 604 
Ward County. uv cscpesouaiara tenes . 1 - 1,761 2, 559 3, 479 5, 883 8, 992 
bd YB8i0810 rss 2 221 3 432 435 
Ee ie cnt nag e M a en LU n e E 23, 717 20, 723 15, 991 15, 935 13, 414 
Other West Texas__...--..-_-------- 1 1 21 83 
Total West KREE ia 63, 335 55, 344 50, 272 55, 417 62, 039 
Total TOAS uuu iii 312, 478 | 402, 609 381, 516 392, 666 427, 411 


1 Figures by districts for 1937 not yet available. 


2 Included under “Other Gulf Coast.” 


3 West Columbia includes Damon Mound and Nash. 
Joiner, Kilgore, Lathrop, and other pools in Cherokee, Gregg, Rusk, Smith, and Upshur Counties. 


5 Boggy Creek includes Long Lake. 
6 Revised figures. 
? Included under “Other Central Texas.” 


8 Includes other fields in Falls, Freestone, Limestone, and Navarro Counties. 


* Includes Tuleta. 


1? Includes the districts in and between Wilbarger, Wichita, Clay, Montague, and Cooke Counties on 
the north and Runnels, Coleman, Brown, and Comanche Counties on the south 

il Carson, Gray, Hutchinson, Moore, Potter, and Wheeler Counties. 

13 Includes fields in Duval, Hidalgo, Jim Hogg, Jim Wells, Starr, Webb, and Zapata Counties. 


13 Included under “Other West Texas 


14 Includes Westbrook and other fields in Glasscock, Howard, and Mitchell Counties. 


15 Includes World. 
16 Includes Taylor-Link, 
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Production in the East Texas field increased slightly in 1937, totaling 
170,673,000 barrels compared with 167,512,000 in 1936 and 204,954,000 
in the peak year of 1933. The drilling rate was well maintained; 
2,261 oil wells were completed in the field in 1937 compared with 2,335 
in 1936. This brought the number of producing wells to just under 
25,000. Most of the drilling in 1937 was necessarily on small inside 
locations or on the edges of the structure, hence it was surprising that 
the indicated average initial production per well per day rose from 
1,147 barrels in 1936 to 1,210 barrels in 1937. The average bottom- 
hole pressure, one of the chief indexes used in establishing allowables, 
declined to about 1,123 pounds from 1,168 pounds the first of the 
year. 

Production at Van declined about 1 million barrels from 1936, the 
1937 total being about 1114 million barrels. This decline was far out- 
weighed by gains in the Rodessa, Talco, and Sulphur Bluff fields. 
The Rodessa pool of Texas, which is on the south end of the Rodessa 
structure, largely fulfilled the promise of surpassing the Rodessa pool 
of Louisiana in production, as its production rose from 3 to nearly 13 
million barrels in 1937, while the output of Louisiana's Rodessa pool 
declined more than a million barrels. 

The meager data available on developments in Central Texas in 
1937 indicate that production increased from about 14,000,000 barrels 
in 1936 to possibly 15,000,000 barrels in 1937. "The gain was appar- 
ently due to increased allowables in the established fields, as no 
important discoveries were made. 

The South Texas district passed another busy year, production 
rising from about 21,000,000 barrels in 1936 to about 30,000,000 in 
1937. Although about as many oil wells were completed in 1937 as 
in 1936, the average initial declined materially. This decline re- 
sulted chiefly from developments in the Loma Novia, Lopez, and 
Seven Sisters fields, where the percentage of inside and offset wells 
increased materially. 

In 1937, as in all recent years, discoveries were numerous in South 
Texas. This success reflects the prevalence of favorable conditions 
for oil accumulation, although low drilling costs are also a factor. 
Among the new discoveries in 1937, the North Sweden (Benavides) 
field of Duval County and the Killam and Oilton fields of Webb 
County showed more than average promise. The first-named was of 
importance chiefly because it was the first important deep (up to 
5,300 feet) production found in the Laredo district. 

The Texas Gulf Coast (the north line of which has been raised to 
include San Jacinto, Polk, Tyler, Jasper, and Newton Counties) con- 
tinued to establish new production records. The output in 1937, 
115,288,000 barrels, was 33 percent higher than the previous record 
(that for 1936). Although production at Conroe, the leading field, 
gained slightly and considerable production was obtained from new 
discoveries, most of the gain in 1937 came from the older fields which 
made 5 to 10,000 barrels daily. 

About 13 new oil fields were discovered in the Texas Gulf Coast 
area in 1937, somewhat short of the 25, more or less, found in 1936. 
Of the 1937 discoveries, the Friendswood field of Harris County and 
the Spurger field of Tyler County appeared to be most important. 
auf atter discovery did much to revive interest in the ''Conroe 
trend." 
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Utah.—There were no important developments in Utah in 1937, 
and the output was only 11,000 barrels for the entire year. 

West Virginia.—Although most of the field activity in West Virginia 
in 1937 centered in the development of the Oriskany gas reserves, the 
number of oil wells completed increased. Production, however, 
continued to decrease, the total for 1937 being 3,845,000 barrels 
compared with 3,847,000 for 1936. 

Wyoming.—Although drilling declined in Wyoming in 1937, the 
total output rose materially—from 14,582,000 barrels in 1936 to 
18,703,000 in 1937. The output of Salt Creek, for years the leading 
field, declined, but that of Lance Creek and Medicine Bow made 
material gains. Production in the black-oil fields, of which Oregon 
Basin and Garland are typical, gained substantially in 1937. 

The most important discovery of the year was the finding of flush 
production in the Minnelusa (Pennsylvanian) formation at Lance 
Creek. This development followed closely the completion of good 
wells in the Sundance, about 700 feet above the Minnelusa. 


Production of crude petroleum in Wyoming, 1932-36,1 by districts 


[Thousands of barrels] 


Lander- 


š ton Lost 
Big Elk Fran- | Gar- | Grass La Lance | Dallas- 
Year Muddy| Basin nie land | Creek ea Barge | Creek | Derby uan 
: Dome 
Springs 
10329 — 32:55 wea 610 190 161 379 787 308 381 38 375 1, 003 
1983 2x 650 203 8 3 181 274 254 349 41 3 632 
1934__.......... 4 177 615 3 364 356 3 4 128 316 605 
1995._.... 570 133 114 3 784 727 470 493 735 334 563 
1936...........- 522 159 310 3 318 559 426 471 | 1,892 330 471 
Med O s ege Rock Sal Oth 
edicine| Oregon pider- ock alt ther r 
Year Bo Basin Osage | South Creek Creek | districts | Total 
Casper 
A, IA 130 394 91 477 8, 00 13, 418 
EE 252 241 167 464 7, 009 95 11, 227 
e RA at ron 80 289 177 540 6, 520 145 12, 556 
|| 51 AAA A 1, 638 174 131 544 6, 257 88 13, 755 
AAA 167 1, 733 143 206 622 6, 070 183 14, 582 


1 Figures by districts for 1937 not yet available. 
2 Includes Ferris. 
3 Includes Byron. 


WELLS 


Drilling for oil and gas increased materially in 1937; in fact, more 
wells were completed than in any year except 1920. Doubtless the 
total footage for 1937 established a new record, as the average well 
of today 1s much deeper than it was in 1920. Total completions in 
1937 were 31,106 (24 percent more than in 1936), of which 71.2 per- 
cent were oil wells, 8.2 percent gas wells, and 20.6 percent dry holes. 
These data indicate chiefly a decline in the percentage of failures and 
& corresponding gain in the ratio of oil wells. (See fig. 4.) "There 
were 349,450 producing oil wells at the beginning of 1937, and indica- 
tions were that this total had increased to about 362,000 by the end 
of the year. 'The average production per well per day rose from 8.7 
barrels in 1936 to about 9.8 barrels in 1937. 
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NUMBER OF WELLS 


"1930  ' 193] "192 ^ "1993" ^-^1934" "^ "1935 "1936 "1937 


FIGURE 4.—Wells drilled, 1930-37, by months. 


Wells drilled for oil and gas in the United States in 1937, by months 1 


Total 
Wells Jan. | Feb.| Mar. | Apr. | May | June | July | Aug. | Sept. | Oct.| Nov. | Dec. 
um-| Per- 
ber | cent 
RK eege 1, 477|1, 279| 1, 740| 1,813| 2, 067| 2,076| 2, 270| 1, 997| 2, 040|1, 948| 1, 768|1, 668/22, 143| 71.2 
EIA 174| 172 181 166 186 197 255 234 226| 243 278| 231| 2, 543 8.2 
REIP. oo suh oid 456| 409| 521 536| 516 562| 028 582|  610| 595|  474| 531| 6,420| 20.6 


——— a -— —— ——-—oj——-————————€4—-42 + e le |]—-—— -——— |—— e |— — 


Total; 1937....|2, 10711, 860| 2, 442| 2, 515| 2, 769| 2, 835| 3, 153| 2, 813| 2, 8762, 786| 2, 52012, 430/31, 106| 100.0 
1936- ---|1, 782|1, 445| 1, 839| 2, 197| 2, 128| 2, 287| 2, 387| 2, 146| 2, 272|2, 383| 2, 20812, 092/25, 166|------ 


1 Oil and Gas Journal. Water intake wells not included. 


Oil and gas wells in the United States, by States and districts, in 1936 1 


Producing oil wells Wells drilled 2 
te 
Average vox 
State and district Approxi-| produc- RIS 
mate | tion per | on Gas Dr Total | initial 
number, | well per y Sta: 
Dec. 31 | day (bar- yka er 
rels) p 
well (bar- 
rels) 
IN LL ober ada Sap en e dS 2, 670 10. 7 24 5 60 89 305 
etis A e 12, 230 46.9 790 12 320 1, 122 473 
CONEA arder 2 22.0 11 1 17 810 
DENM WAY caduto sus nime Re 14, 100 .9 2M Douce atado 8 35 48 
ES AR AA E E 1.8 45 59 92 196 24 
E DEE IA 19, 800 8.2 1, 214 61 446 1, 721 796 
bo i oiu A PRI 13, 600 1.1 10 96 76 
Louisiana: 
Ago Lo saa arb iio d 920 179. 6 257 7 128 392 557 
POPNLI AIN S 2, 880 26.4 406 127 115 648 859 
Total Louisiana.......... 3, 800 61.1 663 134 243 1, 040 742 
TEIG DAE. eoo so pear ach bandas 1, 360 25.9 338 212 245 795 189 
A Leo aen EE 1, 470 10. 3 166 34 47 247 94 
MEW DICO orita 1, 250 71.2 488 17 47 552 1, 127 
BU NOG. IA 19, 950 .6 (4) (4) (4) (4) (4) 
1 pee for 1937 not yet available. 3 American Petroleum Institute. 
? Oil and Gas Journal, except California. 4 New York included with Pennsylvania. 
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Oil and gas wells in the United States, by States and districts, in 1936—Continued 


Producing oil wells Wells drilled 
Average Mave 
; ë average 
State and district SP po daily 
pe Oil Gas Dry Total | initial 
number, | well per rodire: 
Dec.31 |day (bar- t E 
rels) well (bar- 
rels) 
Ohio: i 
il d EN 19, 400 4 310 372 237 919 21 
Northwestern........----.- 11, 550 2 35 3 9 81 14 
Total Ohio..............- 30, 950 3 345 409 246 1, 000 20 
Oklahoma.....................- 10.3 1, 790 126 649 2, 565 707 
Pennsylvania.................- 82, 950 6 4 2, 328 4 131 487 4 2, 546 42 
Texas: eee DAS: EMIL ee See ee gi pee, CA 
Gulf Coast................. 5, 500 49. 0 ], 479 51 333 1, 863 342 
East Texas proper.........- 21, 250 22.5 2, 335 1 120 2, 456 51,147 
West Texas. .............-- 5, 36. 5 ], 369 24 193 1, 586 669 
Rest of State............... 34, 950 9.1 3, 037 312 1,870 6, 119 280 
Total Texas.............. 66, 920 18. 5 9, 120 388 2, 516 12, 024 571 
West Virginia.................. 18, 600 .6 2 458 118 7 10 
Wyoming.....................- 3, 420 11.7 88 8 35 131 724 
Other States... ................- 6 140 |---------- 1 5 24 730 15 
Total wells.............-- 349, 450 8.7 17, 800 2, 070 5, 296 25, 166 508 


4 New York included with Pennsylvania. 

5 Based on short gages generally ranging from 15 to 30 minutes. 
6 Missouri, Tennessee, and Utah. 

? Alabama, Florida, Mississippi, and Utah. 


The Bradford-Allegany district led all others in completions in 1937, 
but 1,453 of these wells were water-drive wells; hence the net total for 
oil wells (2,357) in this district was slightly under the number of oil 
wells completed in East Texas (2,425). Counties active in drilling in 
1937 were Lea, N. Mex.; Russell, Kans.; and Winkler and Ward, 'Tex. 


Drilling activity in leading districts of the United States, 1936-37 1 


Com- Com- 
pletions | pletions 
District State RA District State 
1936 | 1937 1936 | 1937 
Barton County.......... Kansas...... 159| 299|| Lea County............. New Mexico| 485| 576 
Bradford-Allegany....... Pennsyl- |2, 702) 3,810); Miller County..........- Arkansas....| 12| 62 
vania- 
NewYork. 
Caddo Parish...........- Louisiana...| 363|  226|| Marion County.......... Illinois...... 2| 121 
Cass-Rodessa. ..........- 'Texas....... 164| 187|| Rice County...........-. Kansas.....- 310| 414 
Claiborne Parish......... Louisiana... 8| 130|| Russell County..........]....- do....... 263| 455 
Clay County............ Illinois. .....|..... 99|] Saxet.................... Texas......- 274| 323 
East Texas............... Texas....... 2, 252| 2, 425|| Seminole County........ Oklahoma..| 208| 224 
Escobas..................|.---- do....... 39| 152|| Ward County............ 'Texas......- 333| 476 
Gladwin County......... Michigan...| 35| 3631 Wilmington. ............ California...|..... 335 
Hastings................. Texas......- 77| 325|| Winkler County......... Texas....... 401| 614 
1 Oil and Gas Journal. 
STOCKS 


Although the liquidation of refinable crude-oil stocks, so evident 
in 1936, carried over into January 1937, the rapid increase in pro- 
duction in the first half of 1937 reversed the trend so that stocks 
increased in most of the remaining 11 months. On December 31, 
1935, 1936, and 1937, stocks were 314,855,000, 288,579,000, and 
306,084,000 barrels, respectively; thus it is apparent that the progress 
made in reducing surplus inventories in 1936 was largely nullified 
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by developments in 1937. The increase in crude-oil stocks in 1937 
would have been much larger had not refiners raised their crude runs 
to record levels; however, this did not help the situation as 1t merely 
transformed an overproduction of crude oil into one of refined prod- 
ucts. Stocks of refined products accordingly increased from 226,- 
595,000 barrels on January 1, 1937, to 253,144,000 barrels on December 
31. About half of this gain was in stocks of finished gasoline. 


Stocks of crude petroleum, natural gasoline, and refined products in the United States, 
at end of year, 1933-37 


[ Thousands of barrels] 


1933 1934 1935 1936 | 1937! 

Crude petroleum: 
At refineries AMM seges 66, 049 64, 099 59, 148 46,846 51, 041 
Pipe line and tank farm......................... 280,043 | 264,625 | 245,178 | 230, 499 244, 545 
Producer. 8,131 | 8,580 | 10,529 |f, ass |) 10,498 
Total crude petroleum ‘.._-.....-------------- 354,223 | 337,254 | 314,855 |{ ¿220 520 || 306,084 
Natural gasoline....................................- 3, 680 Í 3 e ) 3, 698 4, 055 4,758 
Refined products §___.._...-.....-.------------------ 244, 295 11222 032 \ 223, 361 (3228 cor ) 253, 144 
Grandtotal.... cio at 602, 198 |{ se6q’ 152 |) 541,014 13510 Gap || 563, 986 


1 Preliminary figures. 

3 Includes foreign crude held by importers. 

3 For comparison with succeeding years. 

4 California heavy crude and fuel oil included under refined products as residual fuel oil. 
$ Includes also equivalents for wax, coke, and asphalt in barrels. 

The most significant changes in crude stocks in 1937 were a gain in 
East Texas pipe-line and tank-farm stocks from 15,814,000 barrels 
the first of the year to 22,959,000 barrels at the close, an increase of 
about 13,000,000 barrels in stocks of Oklahoma-Kansas-North Texas 
crude, and a decline of. nearly 5,000,000 barrels in stocks of refinable 
crude in California. The gain in East Texas stocks was probably 
related to a diminishing enthusiasm of refiners to run that type of 
crude at the prevailing prices. The price differential per barrel 
between East Texas crude and similar grades elsewhere increased from 
about 5 cents in 1936 to 10 cents in 1937. California's decline in 
stocks reflects chiefly the gain in demand, which outstripped pro- 
duction until December. 

The outstanding changes in crude stocks, on the basis of State 
origin, in addition to that for California mentioned above, were gains 
of about 2,500,000, 9,500,000, 8,500,000, and 1,500,000 barrels in 
stocks of New Mexico, Oklahoma, Texas, and foreign crudes, respec- 
tively. The gains in stocks of crude oil from Oklahoma and Texas 
do not necessarily mean that no tanks were emptied in those States. 
The fact is that considerable old oil was taken out of storage in 
Oklahoma and Texas although at a rate considerably below that of 
1936. The liquidation of the old stocks of Wyoming oil was continued 
in 1937, and little or no current production was stored in that State. 
The reasons for the increase of 65 percent in stocks of foreign crude 
in 1937 are not known, but the material gain in stocks of residual fuel 
oll probably had something to do with it. 
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CONSUMPTION AND DISTRIBUTION 


Runs to stills.—Another new record was set in 1937 for crude run 
to stills which totaled 1,183 million barrels, an increase of 115 million 
barrels, or almost 11 percent, over 1936. Foreign crude runs declined 
8 million barrels compared with an increase of 123 million barrels in 
domestic crude runs. Disturbed conditions in Venezuela were respon- 
sible for a decrease of 4 million barrels in foreign crude runs in the 
first quarter of 1937 compared to 1936, and even in subsequent 
months such runs were consistently below those of the previous year. 

The Texas Gulf Coast district again showed the greatest relative 
gain in crude runs, with an actual increase of 49 million barrels (21 
percent), over 1936. Compared to 1936, an increase in runs of 13 
percent occurred in the Rocky Mountain district, of 11 percent in 
the Indiana-Illinois and the Texas Inland districts, of 9 percent in 
the Louisiana Gulf Coast district, of 7 percent in the California and 
East Coast districts, of 6 percent in the Oklahoma-Kansas-Missouri 
districts, and of 4 percent in the Appalachian and Arkansas-Louisiana 
Inland districts. 

Average daily runs reached a peak of 3,450,000 barrels for Septem- 
ber. The maintenance of a comparatively high rate of refinery opera- 
tions in the latter half of 1937, combined with an unexpected drop 
in the demand for motor fuel and fuel oils, resulted in an increase of 
about 27 million barrels in stocks of refined products for the year. 
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Distribution.—As Texas, California, and Oklahoma produced 77 
percent of the national output in both 1936 and 1937, 1t is evident 
that a large volume of crude petroleum must move in interstate com- 
merce. 

Receipts of domestic and foreign crude petroleum at refineries in 
the United States totaled 898 million barrels in 1934, 1,072 million in 
1936, and 1,191 million in 1937. Interstate receipts of domestic crude 
were 487 million barrels in 1937 and represented 41 percent of the 
total. This ratio has remained virtually constant during the past 4 
years. Intrastate receipts of domestic crude amounted to 676 million 
barrels in 1937 (57 percent of the total), an increase of 2 percent since 
1934, due to & rapid increase in refinery operations in 'Texas and an 
actual decline in the amount of foreign crude received. Receipts of 
foreign crude declined from 36 million barrels in 1934 to about 28 
million in 1937, or from about 4 percent of the total to 2 percent. The 
actual decrease in 1937 was 5 million barrels, of which 4 million 
iach in the East Coast district and 1 million in the Gulf Coast 

istrict. 

Refinery receipts of crude petroleum by methods of transportation 
in 1937 indicated that 71 percent of the total was delivered by pipe 
lines, 26 percent by boat, and 3 percent by tank car and truck. These 
percentages were approximately the same as in 1934, but compared 
to 1936 they show a 1-percent increase for tank-car and truck deliver- 
les and a 1-percent decrease for boat deliveries owing partly to the 
actual decline in crude imports. 


Receipts of crude petroleum at refineries in the United States, 1934-37, by methods 
of transportation 


[In millions of barrels] 


1934 1935 1936 1937 1 
By boat: 
E d A EM es 42.5 55. 4 68. 7 78.5 
Interstaté AA Ne 154. 6 164. 9 184. 9 201. 8 
FOTO O crol stands 35.6 32. 2 32. 3 27.5 
Total by bont -20-i 232. 7 252. 5 285. 9 307. 8 
By pipe lines: 
Ech de EE 433. 5 466. 2 517. 2 569. 6 
Interstate cocos ninia dances 205. 9 220. 9 247.1 276. 7 
Total by pipe lines......................- 639. 4 687. 1 764. 3 846. 3 
By tank car and truck: 
Een d AA adea AO 18. 4 15. 7 14.5 28. 2 
o MAA wu teneo eMe sepe 7. 5 9.7 7.7 8.5 
Total by tank car and truck.............. 25. 9 25. 4 22.2 30. 7 
Total receipts............................ 898. 0 965. 0 1, 072. 4 1, 190. 8 


1 Preliminary figures. 


Exports of domestic crude increased from 50 million barrels in 
1936 to 67 million in 1937. "The principal increases, by States of 
origin, were 8 million barrels for California, 7 million for Texas, and 
2 million for Louisiana. An increase of 1 million for Oklahoma was 
offset by a similar decrease for Montana. 

Approximately 42 percent of the total movement of domestic crude 
petroleum from producing States to refineries represents interstate 
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shipments and 58 percent intrastate deliveries. "The interstate ship- 
ments have shown a slight relative decline of about one-half percent 
in the last 3 years. o 

Receipts of crude petroleum at refineries are the principal means of 
determining the market demand by States. In 1937 Texas, Okla- 
homa, California, Louisiana, Kansas, and New Mexico supplied about 
92 percent of the refinery receipts of domestic crude. 


Summary of crude-oil receipts and consumption at refineries in the United States in 
1937, by States 


[Thousands of barrels] 


Origin of receipts 


in re- 
Consuming State Interstate nr 


——sw | ES | ee ED | oe | eee | enn 


Arkansas..........-.....- 28.1. sus 1, 869 1 | 1,870 |-------- 247 9, 172 79 
California................. 205; 997 AO A AN as sun cite 1,276 | 203,145 1, 576 
Colorado.................- 884 |--------|-------- 356 356 |........ 1,2 5 
Eo AA A AR A A ur su 22: 2, 847 184 2, 662 1 
Illinois. cocinera 5,117 | 21,445 | 3,291 | 15, 734 | 40, 470 |.......- —97 45, 626 58 
Indiana... re 40,367 | 6,265 | 24,035 | 70, 667 |........ 86 70, 585 2 
Kansas..................- 37,289 | 14,330 00 IAEA 14, 489 |........ 280 51, 515 —17 
Kentucky 3..............- 5,179 | 1,531 |-------- 772 | 2,303 |........ 3 7, 474 5 
Louisiana 4..............- j 434 | 35,588 | 5,464 | 41,486 | 1 669 66, 482 424 
Maryland-----------------|--------l-------- 7, 539 3, 424 | 10, 963 3, 067 209 13, 753 68 
Massachusetts 5_..--------ļ--------ļ-------- A 1,325 | 13,327 | 1, —88 14, 776 17 
Michigan................- 8,040 | 4,877 |........|.-.-.--- 4.871731: 22: 2 —45 12, 931 81 
Missouri..................|.---.-.- 3, 23 308 | 3,343 | 6,890 |........ 104 6, 785 1 
Montana. ...............- 3,496 A AS 1, 835 3899 A 72 5, 253 6 
New Jersey...............]--..---- 5,518 | 48, 199 | 18, 207 | 71,924 | 5,796 911 76, 543 266 
New Mexico.............. 1,438 |........ dll eee cee all. iss —2 1, 746 5 
New York: 
A PE dte 5, 465 |........ 5, 465 3, 602 105 8, 960 2 
onde MM E 3,946 | 2,544 |........ 691 | 3,235 |........ —116 7, 302 —5 
0: 
A sz Du: o 22 1,704 | 7,612 |___ 1,745 | 9,357 |........ 24 11, 036 1 
West... sedis 624 | 17, 575 2, 918 6,922 | 27,415 |........ 418 27, 627 —6 
Oklahoma..............-- 59, 254 |........ 1,871| 1,945 | 3,816 |........ —46 62, 938 178 
Pennsylvania: 
TT AS 477 | 7,016 | 53,469 | 11,436 | 71,921 | 8,924 | —182 81, 386 118 
M'eSE- E 16,193 | 1,881 160 796 | 2,837 |......-- 9 18, 909 27 
25 0i APA 280, 442 | 18,274 |........ 58, 386 | 76, 660 601 10 | 357,429 264 
A AAA A IAS 189 | 2,994 | 3,183 |........ 23 , 160 |........ 
West Virginia............- 1, 768 997 |.......- 288 | 1,285 |........ 14 3, 039 |.......- 
Wyoming $..............- 12,028. E, pi 13 WS A 34 11, 979 23 
Total United States_|676, 325 |147, 640 |179, 603 |159, 712 486, 955 | 27, 484 4, 195 |1, 183, 440 3, 129 
Daily average........... 1, 853 404 492 438 | 1,334 75 1 , 242 9 
¡Preliminary figures. 4 Includes Alabama. 
* Includes Delaware, South Carolina, and Virginia. 5 Includes Rhode Island. 
¿Includes Tennessee. 6 Includes Nebraska and South Dakota. 


Refinery receipts of Texas crude increased 58 million barrels—from 
402 million in 1936 to 460 million in 1937. Intrastate deliveries, 
representing about 61 percent of the total, gained 44 million barrels. 
This increase is in line with the steady upward trend of refinery 
operations within the State. Interstate deliveries increased 14 million 
barrels in 1937, the largest gains being 8 million to East Coast refineries 
and 4 million to the Louisiana Gulf district. Exports of Texas crude 
increased about 7% million barrels. 

Refinery receipts of Oklahoma crude increased only 2 million bar- 
rels—from 205 million in 1936 to 207 million in 1937. Intrastate 
deliveries, representing about 29 percent of the domestic total, in- 
creased over 4 million barrels, while interstate shipments declined by 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 847 


2 million. In the Indiana-Illinois district a decline of 3 million barrels 
in receipts in Illinois was offset by gains in deliveries to Indiana and 
western Ohio. An increase of 2 million barrels to East Coast refineries 
was more than balanced by declines of about 1 million barrels each 
to the Appalachian, Louisiana Gulf, Texas Gulf, and Kansas-Missouri 
districts. The demand for Oklahoma crude was curtailed by a 
decline in the demand for residual fuel oils toward the end of the year. 
Crude exports increased about 1 million barrels. 


Receipts of crude petroleum by refinery districts according to State of origin, 1936-37 


[Thousands of barrels] 


State of origin 


District Texas Oklahoma Louisiana Kansas New Mexico 


ËM EA AA eee 


1936 1937 1936 1937 1936 1937 1936 1937 1936 1937 


—— | ——————— | — | —><— G ce PPP o | mah 


East Coast......... 118, 677 |126, 674 | 10,543 | 12, 534 | 14, 442 | 19,043 |........|.......- 8, 187 9, 042 
Appalachian....... 93 160 4 
Indiana, Illinois, 

Kentucky, etc....| 11, 662 | 12, 474 | 86,000 | 85, 795 266 255 | 22,151 | 26, 727 6, 352 10, 260 
Oklahoma, Kansas, 


and Missouri..... 2,634 | 2,338 | 73,825 | 76,823 |........].-..---- 38, 083 | 40, 109 |_--...-.1.-..-... 
Texas Inland....... 64, 520 | 71,898 | 1,175 | 1,073 293 670 |........].------- 1, 822 2, 184 
Texas Gulf Coast. .|171, 713 |208, 544 | 17, 892 | 17,201 | 32, 294 | 40,497 |........|.......- 9, 872 14, 953 
Louisiana Gulf 
Coast...........- 22,062 | 26,314 | 1,255 434 | 18,397 | 19,451 |... 1... 2, 401 1, 714 
Arkansas and 
Louisiana Inland.| 9,790 | 11,143 |........]|.......- 5,047 | e 70 AAA AA AA A 
Rocky Mountain.. 670 DOO E A A AA ace 1, 450 1, 478 
Total United 
States...... 401, 821 |460, 045 |204, 567 |206, 894 | 71,639 | 85, 286 | 60,264 | 66,836 | 30,084 | 39,031 


No California crude is shipped to other States; it is used within the 
State or exported. Intrastate receipts at refineries increased 15 mil- 
lion barrels from 191 million in 1936 to 206 million in 1937. In- 
creased markets for both crude and refined products in Japan were 
an important factor in the increase. 

The rapid increase in the demand for Louisiana crude is evidenced 
by refinery receipts of over 85 million barrels in 1937 compared with 
31 million in 1934. "The increase of about 14 million barrels in 1937 
was due primarily to larger interstate shipments, represented by in- 
creases of 9 million barrels to Texas refineries and 5 million to the 
East Coast district. 

The market for Kansas crude has risen from 44 million barrels in 
1934 to 67 million in 1937. The increase of almost 7 million barrels 
in 1937 represented gains of 3 million in intrastate deliveries and 4 mil- 
lion in interstate shipments. The principal markets are Kansas, 
Indiana, and Illinois refineries. In 1937 crude deliveries in Kansas 
represented 56 percent of the total, while 40 percent went to Illinois 
and Indiana. 

A relatively rapid growth has taken place in the market demand for 
New Mexico crude. Refinery receipts have expanded from 17 million 
barrels in 1934 to 40 million in 1937, witb a gain of almost 10 million 
barrels in 1937. About 97 percent of the shipments are interstate. 
Refineries in the Texas Gulf, Indiana-Illinois, and East Coast districts 
are the principal markets, and their receipts gained 5 million, 4 mil- 
lion, and 1 million barrels, respectively, in 1937. 
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PRICES AND VALUES 


The average value of crude petroleum at the wells is estimated as 
$1.20 per barrel in 1937 compared with $1.09 in 1936, an increase of 
10 percent. Despite a sharp reduction in the refinery prices of gaso- 
line in the latter part of the year, the prices of crude were maintained 
at the levels set early in the year except in a few areas. 

The posted price of 36?-36.9? gravity crude in Oklahoma, generally 
accepted as a standard, was $1.10 on January 1, 1937; 1t was increased 


AHI ll] AY 
S +- HA A LI Bebe 


E 
b IHR AAA 
" y SERRE 
E 
š 


II BEER KS Oklahoma -Ka nsas 
x B California-Long Beach = 36 -36.9° gravity 
KE 27°-27.9° gravity x E ae UE n d t 
TH pLLLLLLL 
j E N west Texas 
Y Ee | Eu d TT ERE 
TE TT ET TEE TTP Et 
193 933. 1934 1935 1936 1937 
FIGURE 5.—Posted prices of selected grades of crude petroleum, 1932-37, by months. 
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to $1.22 on January 28 and remained at that level for the rest of the 


year. 
Details of price changes for selected grades of crude petroleum are 
shown in the tables that follow and in figure 5. 


Average monthly prices per barrel for selected grades of crude petroleum at wells in 1937 


Pennsylvania Pan- 


Ge SC Gulf- | Cal 

Epor MORIR ex - i- 

ae (Carson oe East | Coast | fornia 

Month South- | Illinois and ° grade, | (Long 

Kans Hutch 30°- | Texas o 
Brad- | west 36°-36.9° | Hutch- | 39 go vd Bic m 
ford Penn- inson 30.99 |279-27.99) 
Syl- Counties, 
vania 35°-35.9°) 

Jana a EE $2.57 | $2.32 | $1.25 $1. 12 $0.84 | $0.79 | $1.17 | $1.15 $1. 10 
February............- 2. 59 2. 34 1. 35 1. 22 . 88 1.27 1 1. 10 
March................ 2.67 2. 42 1.35 1. 22 . 93 . 88 1. 27 1. 21 1.10 
A 2. 67 2. 42 1. 35 1. 22 . 93 . 88 1.27 1.21 1. 10 
BV AA NONE, 2. 67 2. 42 1.35 1. 22 . 93 . 88 1. 30 1. 21 1. 10 
SUNG air dedaiaces 2.79 2. 54 1. 35 ]. 22 . 93 . 88 1. 35 1. 21 1.10 
J 1y E EE EE 2. 82 2. 57 1.35 1. 22 . 93 . 88 1.35 1. 21 1. 10 
D aI a ee ts 2. 82 2. 57 1.35 1. 22 . 93 . 88 1.35 1. 21 1.10 
eer Meere asss 2. 60 2. 30 1. 35 1. 22 . 93 . 88 1.35 1. 21 1.10 
October. .............- 2. 44 2. 14 1. 35 1. 22 . 93 . 88 1. 35 1. 21 1. 10 
November............ 2. 35 2. 05 1. 35 1. 22 . 93 . 88 1. 85 1. 21 1. 10 
December. ..........- 2. 20 1. 88 1. 35 ]. 22 . 03 .88 1.35 1. 21 1. 10 
Average for year..| 2.60 2. 33 1.34 1. 21 . 92 87 1. 31 1. 20 1. 10 
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Posted price per barrel of petroleum at wells in 1987, by grades, with dates of change 


1 The Tide-Water Pipe Co., Ltd. 

2 The Joseph Seep Purchasing Agency. 
3 The Ohio Oil Co. 

4 The Pure Oil Co. 

ë The Texas Co. 

6 Put on gravity basis. 

? Standard Oil Co. of Louisiana. 

8 Stanolind Oil & Gas Co. 

9 Standard Oil Co. of California. 


Pennsylvania Oklahoma- 
grade Kansas 5 
Corning Illinois 
InSouth.| Grade in | West- | 1... | and | Mid- 
Date Buckeye > | Prince- | land, 
Bradford west Pi e Ken- Ohio 3 ton Mich 4 
and Alle- | Pennsyl- Line O al tucky 2 ind’ 34°- | 36%- 
gany dis-| vania : : 34.9? | 30.9? 
tricts ! pi 
lines ? 
JD; 1.2. cf $2.57 $2.32 $1.32 | $1.28 | $1.15 $1. 23 $1.32 | $1.06 $1.10 
DON 22 cs azlsanossosi2lzexenticeslfeswcazcws 1. 1. 25 135 |... 1.18 1. 22 
dE 29 RE PA A A E A u 2 us L 42 EE, SEN 
Feb. 24............- 2.67 2.42 L 42: A SS A A DA ES 
June Ticos 2.82 PY i AA APP CEA AO AAA ESE EE 
July RA A A A A AAA AA L2 E AAA eee ones 
Sept. 1.............- 2. 60 BBO AA RC A O reet AA PERO 
Oct. 12............. 2. 35 2. 05 Pr di MISERE, AAA SERM NS NOISE" AA INEA 
Dec. 1............-. 2. 20 I. 8S A IN A A MAA EA IAE 
2. 60 2.33 1.37 1. 39 1. 24 1. 34 1.35 1.17 1. 21 
Pan- Gulf Coast 
handle, South- 
Tex. west Van 
(Carson | West | Hobbs, | Darst, | Texas, Tex ? East 
Date and Texas š Tex! | Duval | 5,9" | mexac š |Conroe, 
Hutch- | 30°- | Mex. County, | 44 go 88 | Tex., | 30°- | 20% 
inson | 30.99 5 22°- j 38°- | 30.99 5 | 20.99 8 
Counties 22.9? 5 38.9? 5 
(35%-35.99)5 
Jafe A $0.83 | $0.78 | $0.78 | $0.97 | $0.90 | $1.02 | $1.15 | $1.30 | $1.14 $0. 94 
Jan. 28..........- . ! : 1. 09 1.00 |.......- 1.27 ]. 40 1. 21 A 
May AA. ES PA PE A PA A 1:25 A AA AA 
A WE A A A sc WEEN AD A AAA A AA PA 
. 92 . 87 .87 1. 08 . 99 1. 02 1. 31 1. 39 1. 20 . 96 
California ° 
Salt : 
Kevin 
Rodessa, | Smack- | Creek, I I T? 
Date alere: pur KE eg pon On adea Playa |Santa Fe 
: . 36.99 8 Mont.3| Hills, og ^ | Sunset, | del Rey, | Springs, 
ú 38 ke 27 go 19°- 229—22.99 33°-33.9° 
38.9° ° 19.9° 
Jal. AMA $1.02 $0.75 $1.10 | $1.15 | $1.39 $1.10 $0. 74 $0. 98 $1. 20 
Jan. 28............ 1. 17 i 1. 22 1.20 A A AS A weis 
1.16 .89 1. 21 1. 20 1. 39 1.10 . 74 . 98 1.20 
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Value of crude petroleum at wells in the United States, 1932-36,1 by States 


[Totals in thousands of dollars; averages in dollars per barrel] 


1932 1933 1934 1935 1936 
State " " " " A 
ver- ver- ver- ver- ver- 
Total age Total age Total age Total age Total age 
Arkansag 00an 7,690 | 0.64 | 4,850 | 0.42 | 8,000 | 0.72 | 7,930 | 0.72 8,160 | 0.78 
California.................. 144, 600 . 81 |143, 300 . 83 1160, 760 . 92 1170, 600 .82 215, 900 1. 01 
Colorado..................- 880 | .77 540 | .59 | 1,060 | .93]| 1,420| o 1,660 | 1.01 
TODOS «ones d SiS 4, 720 | 1.01 3, 690 .87 4, 990 | 1.11 4, 810 | 1.11 5, 390 1. 20 
Indiana: š 
Southwestern.......... 810 | 1.04 641 . 89 930 | 1.14 855 | 1.13 085 1. 23 
Northeastern........... 18 | .62 9] .64 30 | 1.25 25 | 1.25 25 | 1.25 
Total Indiana........ 828 | 1.03 650 | .88 960 | 1.15 880 | 1.13 1,010 | 1.23 
Kansas caceres 31, 720 .91 | 27,700 .66 | 47,850 | 1.03 | 56, 750 | 1.03 65, 900 1.13 
Kentucky.................- 5,906 | .94 | 3,780 | .82]| 5,640 | 1.16 | 6,000 | 1.14 7,240 | 1.29 
Louisiana: 
Gulf Coast 9, 380 .81 9, 580 . 63 | 23,400 .98 | 40,830 | 1.00 56, 700 1. 06 
Northern................- 9,170 | .90 | 5,700 | .58 | 8,450 | .93 | 8,990 | .94 28,900 | 1.07 
Total Louisiana...... 18. 550 85 | 15, 280 .61 | 31, 850 .97 | 49,820 99 85, 600 1. 06 
Michigan.................. 5, 260 . 76 7, 150 .90 | 10,820 | 1.02 | 16,350 | 1.04 15, 950 1.34 
Montang 2,560 | 1.04 2, 220 . 98 4,380 | 1. 22 6,150 | 1.34 7, 700 1.31 
n Ee 365 93 320 87 D 400 | 1.06 
orthwestern...........- ç A .0 
Southeastern............. 7,985 | .60 | 6,170 | .45| 12,300 | .75 he, 060 | .78| 22,930] .84 
Total New Mexico...| 7,650 | .61 | 6,480 | .46 | 12,700 | .75 | 16,060 | .78 22, 930 . 84 
New York ` -------- 6,630 | 1.89 5,960 | 1.87 9,340 | 2.46 9, 080 | 2. 14 11, 380 2. 44 
Ohio: TE ud EM ZEN E ee GN ee NOR 
Central and eastern. ..... 4,230 | 1.18 | 3,490 | 1.09 | 5,550 | 1.70 | 4,855 | 1.53 5,160 | 1.67 
Northwestern...........- 1,200 | 1.13 | 1,050 | 1.02 | 1,280 | 1.31 | 1,065 | 1.16 930 | 1.23 
Total Ohio............- 5,430 | 1.1 4,540 | 1.07 | 6,830 | 1.6 5,920 | 1.45 6,080 | 1.58 
Oklahoma.................- 137, 920 90 |120, 800 66 |183, 700 | 1.02 |189,000 | 1.02 232, 100 1. 12 
Pennsylvania. ............. 23, 400 | 1.89 | 23,590 | 1.87 | 35,200 | 2.43 | 33,840 | 2.14 41,450 | 2.43 
'Tennessee.................- 4| .80 (D. ll. (D dlc. (y. Josse (2  |...-.. 
Texas: m 
Gulf Coast... ` 34, 100 . 81 | 40, 500 .66 | 60,600 | 1.01 | 65,000 | 1.00 98, 400 1. 13 
East Texas proper........ 114, 200 94 |115, 500 . 56 |181,000 | 1.00 |176, 200 | 1.00 90, 1. 14 
West Texas. ...........-. 40, 860 65 | 24,000 .43 | 38,450 46 | 42, 200 52, 300 .84 
Rest of State 10, 540 82 | 45,000 . 99 | 81,500 91 | 84, 420 88 107, 800 97 
Total Texas.......... 259, 700 . 83 1225, 000 . 96 1361, 550 . 95 1367, 820 .94 449, 400 1. 05 
West Virginia.............- 6, 050 | 1. 56 5,860 | 1.54 8, 600 | 2.10 7,220 | 1.85 8, 200 2. 13 
Wyoming.................- 10, 942 .82 6, 570 . 69 | 10, 550 . 84 | 11, 730 . 85 13, 700 . 94 
Other States 3.___ 20 | 1.25 30 . 86 45 . 88 60 . 92 60 . 95 


—— | — s | — “u | Ñ Ñ w | hM a | s ——À s 


Total United States..|680,460 | .87 ¡608,000 | .67 |904,825 | 1.00 |961, 440 | .965|1, 199, 820 | 1.091 


1 Figures for 1937 not yet available. 

2 Included under ‘‘Other States." 

3 1932: Alaska, Missouri, and Utah; 1933: Alaska, Mississippi, Missouri, Tennessee, and Utah; 1934-35: 
Mississippi, Missouri, Tennessee, and Utah; 1936: Missouri, Tennessee, and Utah. 


ROYALTIES ON INDIAN AND FEDERAL LANDS 


Pages 400 and 401 of the Statistical Appendix to the Minerals 
Yearbook 1935 give tables showing royalty receipts from wells on 
Indian and Federal lands. The following tables summarize the same 
information for the period, 1935-37. 
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Royalty receipts from production of oil and gas and bonuses paid for sale of leases on 
Indian reservations, fiscal years ending June 30, 1935-37 


[From Bureau of Indian Affairs] 


Oil and gas Receipts 
land leased 
iin ra Bonus from | Royalty from 
sale of leases | production 
A AI II AI IN EORR 69, 672 $2, 032, 738 $4, 627, 392 
O a e EE PIOEN S 144, 084 1, 867, 314 7, 236, 766 
Ee AAA AA MS 4, 699, 252 880, 389 5, 333, 804 


Production of crude petroleum on Government lands and royalty receipts, 1985-37 


[Quantity in thousands of barrels, value in thousands of dollars] 


1935 1936 1937 
State and land office Pro- Royalty Pro- Royalty Pro- Royalty 
duc- | duc- | NR duc- 
tion tion tion 


(quan- | Quan- - 
tity) | tity | Value tity) | “tity | Value | (ity) | tity | Value 


o | eee | eee | ees sr | eee | em sn | oe 


California: 
Los Angeles...............- 1, 366 126 93 | 1,532 148 134 | 1,720 176 154 
Sacramento—public land..| 15,035 | 1,801 | 1,782 | 17,368 | 2,148 | 2,739 | 17,788 | 2,200 | 2,885 
Sacramento naval reserves.| 3,666 716 535 | 3,450 710 664 | 4,037 938 884 
Total California. ........ 20,067 | 2,643 | 2,410 | 22,350 | 3,006 | 3,537 | 23,545 | 3,314 | 3,923 
Colorado: 
Denver....................- 1, 088 84 78 | 1,226 80 80 | 1,072 62 69 
E AA sete lscd (1) (D A A A A O AA 
Total Colorado. ........- 1, 088 84 78 | 1,226 80 80 | 1,072 62 69 
Louisiana: un 
Baton Rouge.. ............ | 3 (1) (1) 4 1 1 21 3 3 
General Land Office. .-.-.- (2) (2) (2) 110 26 29 213 53 65 
Total Louisiana.......... J A EN 114 27 30 234 56 68 
o 
Billings.................... 249 14 30 243 13 26 202 11 20 
arat "Falls PERCENT CE 145 10 13 249 17 21 263 20 24 
Total Montana.......... 304 24 43 492 30 47 465 31 44 
New Mexico: 
Las Cruces................. 4,169 324 241 | 5,269 454 396 | 7,643 665 629 
Santa Fe................... 4| (1) (1) 3| () (1) 3| (1) (1) 
Total New Mexico....... 4, 173 324 241 5, 272 454 396 7,646 665 629 
Oklahoma: Guthrie -.--_.-.-...- 211 2 6 169 ] 152 17 22 
Utah: Salt Lake City.......... Q | @ (1) Q) | o ( | G) 
Wyoming: 
Büuffálo:. es niim 142 10 10 177 17 19 214 17 22 
Cheyenne.................. 8,546 | 1,157 | 1,056 | 8,600 | 1,176 | 1,145 | 11,164 | 1,298 | 1,389 
Evanston.............-....- 470 37 31 434 35 34 338 31 34 
Total Wyoming. -..-.-..-- 9,158 | 1,204 | 1,097 | 9,211 1,228 | 1,198 | 11,766 | 1,346 | 1,425 
Total United States...... 35,096 | 4,303 | 3,895 | 38,835 | 4,844 | 5,310 | 44,880 | 5,491 | 6,180 


1 Less than 500. 2 Included in Baton Rouge. 
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REFINED PRODUCTS 


A new record in refinery operations was established in 1937 in spite 
of the fact that the influence of the recession was felt strongly during 
the last quarter. Increases were recorded in almost every depart- 
ment over the previous record year of 1936. Crude runs to stills 
increased about 115,000,000 barrels, or from 1,068,570,000 barrels 
to 1,183,440,000. Domestic motor-fuel demand, which during the 
early part of the year threatened to exceed productive capacity, was 
almost 8 percent higher than in 1936 despite the fact that 1t was 
retarded during the last half of the year by the recession. The 
domestic demand for gas oil and distillate fuel oils increased 14 percent 
in 1937 over 1936. There were also increases in the domestic demand 
for kerosene, residual fuel oils, lubricants, asphalt, road oil, and 
still gas; wax and coke were the only products showing declines. 
A small decline in domestic demand for wax was more than offset 
by a large increase in exports. 

The yield of gas oil and distillate fuel oil increased from 11.8 to 
12.4 percent, chiefly at the expense of the yield of residual fuel oil, 
which declined from 27.0 to 26.2 percent. The yield of gasoline in 
1937 was 43.9 percent, or 0.2 percent lower than in 1936. 


Comparalive analyses of statistics for the major refined products, 1933-37 


[Thousands of barrels except as otherwise indicated] 


1933 1934 1935 1936 1937 1 
Motor fuel: 
Producetion........ coena i325 407, 932 423, 801 468, 021 516, 266 570, 979 
Imporis A A Sur u su ceri 15 | AAA 78 87 
EXDOLÍS: AA e aus usu un E 29, 321 24, 686 30, 613 28, 646 37, 974 
Stocks, end of period. 59, 935 { mre ) 54, 345 60, 437 74, 650 
Domestic demand...................-. 377,003 407, 106 434, 810 481, 606 518, 760 
Kerosene: 
Produetion._........ ... . res ciu 48, 977 53, 855 55, 813 56, 082 65, 308 
qn AA sm u yE 8, 959 9, 781 6,651 6, 936 8, 907 
Stocks, end of period .. ................ 6, 558 6, 398 7,915 5, 633 7, 083 
Domestic demand..................... 38, 493 44, 234 47, 645 51, 428 54, 951 
Gas oil and fuel oil: 
Production.....................-.....- 316, 439 335, 353 360, 061 413, 874 456, 867 
Transfers EEN 7,361 8, 382 13, 067 15, 732 17, 423 
Lech ue A A 13, 215 12, 634 16, 130 18, 983 23, 419 
o E 20, 563 28, 605 28, 948 34, 883 45, 328 
Stocks, end of period t_.-..--.-......-. 123, 004 110, 397 103, 984 107, 049 117, 585 
Domestic demand....................- 323, 705 340, 371 366, 723 410, 641 441, 814 
Lubricants: 
Produetion_._....... ... eR Educ 23, 715 26, 373 27, 853 30, 927 35, 321 
o AA E iS ec dS 1 2 1 4 4 
REEL 8, 218 7, 660 8, 499 8, 691 10, 921 
Stocks, end of period .................. 7, 100 7, 931 7,025 6, 942 7, 512 
Domestic demand....................- 17, 152 18, 484 19, 661 22, 323 23, 374 
Wax (thousands of pounds): 
Productión.....uca llic u os ces 469, 560 468, 720 450, 240 472, 920 521, 360 
A uu. u LU u uu: zu 36, 634 37, 292 19, 557 16, 669 36, 929 
qa y AAN A xxn 247, 769 198, 958 229, 905 187, 342 231, 442 
Stocks, end of period ................... 69, 117 136, 136 114, 675 115, 434 144, 992 
Domestic demand. .................... 353, 243 240, 035 261, 353 301, 488 202, 489 


1 Preliminary figures. 

3 For comparison with succeeding year. 

3 Net transfers from crude oil to fuel oil in California. 
4 California heavy crude included. 


Natural-gasoline production increased from 43 million barrels in 
1936 to 49 million in 1937. Benzol production, influenced by in- 
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creased industrial activity, rose from 2,502,000 barrels in 1936 to 
2,786,000 in 1937. 

The total refinery output of gasoline in 1937 was about 559 million 
barrels, made up of about 252 million barrels of straight-run gasoline, 
268 million barrels of cracked gasoline, and 39 million barrels of 
natural gasoline. 


Runs to stills and production at refineries of the various refined products, 1933-37 


[Thousands of barrels, except as otherwise indicated] 


1933 1934 1935 1936 1937 1 
Input: 
Crude petroleum: 
DOMCS UW Cisco L: cies cum l Susu 825, 786 | 860,776 | 933,659 |1, 034, 637 | 1, 157, 444 
a AAA ee cee ete eee 35, 468 34, 860 32, 131 33, 933 25, 996 
Total crude petroleum....................- 861, 254 | 895,636 | 965,790 |1, 068,570 | 1, 183, 440 
Natural easolne? 22-22-22 le 25, 346 28, 162 31, 025 33, 817 39, 306 
Total IBD00s2 utan uuu uy tt 886,600 | 923,798 | 996,815 |1, 102, 387 | 1, 222, 746 
Output: 
GASONNG AAA RT 401,591 | 416,932 | 457,842 | 504, 811 558, 949 
KK CrOSCN6 os cee cet ce tee oc acid 48, 977 53, 855 55, 813 56, 082 65, 308 
Gas oil and distillate fuel oils... ................ 78, 920 94,972 | 100,235 | 125,906 146, 706 
Residual fuel oils...............................-- 237,519 | 240,381 | 259,826 | 287,908 310, 161 
A AN IA eee 23,775 26, 373 27,853 30, 927 35, 321 
5 AMI ETA A IDO 1,677 1,674 1, 1, 689 1, 862 
NA A A 7, 900 6, 500 7, 290 6, 891 6, 
Asphalt....... n DESEE 12, 757 15, 623 17, 133 21, 278 23, 834 
Btill paS net ptes taa 45, 212 44, 301 51, 184 57,046 61, 296 
Sete li III SESE, | < e a A o e | s 
WAK A thousands of pounds..| 469,560 | 468,720 | 450,240 | 472,920 521, 360 
Coke. cocinas thousands of short tons..| 1,580.0 | 1,300.0 | 1,458.0 | 1,378. 2 1, 306. 6 
Asplalb roo crearlo ccoo uec icr do....| 2,319. 2,840.5 | 3,115.1 | 3,868. 8 4,333. 4 
Stillgas_.... . . 24 millions of cubic feet..| 170,853 169,479 | 197,220 | 226, 466 229, 781 
Road EI EE cas ale cds 5, 534 6, 210 6, 030 7, 398 7,853 
Other finished products. ........................ 1, 435 1,872 1, 888 2, 148 2, 382 
Crude gasoline (net)............................. 4. 547 { 3 3, 007 1, 032 486 64 
Other unfinished oils (net). ..................... Ç 1, 949 š 2, 412 3 8, 962 3 6, 626 
Js AAA A c su sz c Sula 16, 756 16, 073 11, 493 8, 719 9, 103 
Tota bout DU.  . cito es L u. ee 8 86,600 | 923,798 | 996,815 |1, 102, 387 | 1, 222, 746 


1 Preliminary figures. 
2 Includes natural gasoline run through pipe lines in California. 
3 Negative quantity; represents net excess of unfinished oils rerun over unfinished oils produced, 


The recession was particularly evident in the retarded rate of 
increase in domestic motor-fuel demand, which was indicated during 
the summer but was not very noticeable until fall. This slowing up 
in demand, together with inability of the industry to adjust its opera- 
tions immediately to the new conditions, caused a rapid accumulation 
of stocks and a sharp decline in prices of many products. Domestic 
demand for lubricating oil increased almost 11 percent during the 
first 6 months of 1937 over the same period in 1936 but declined 1 
percent during the last 6 months. Domestic demand for residual 
fuel oil increased 8 percent during the first 6 months of 1937 over the 
same period in 1936 but only 2 percent for the last 6 months, while it 
declined 1 percent during the last quarter compared with the same 
period in 1936. Stocks of residual fuel oil were 95 million barrels at 
the end of 1937 compared with 84 million barrels at the end of 1930. 
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The outstanding feature of trends in yields during the past few 
years has been the increased proportion of distillate fuel oil recovered, 
which has risen from 8.5 percent in 1932 to 12.4 in 1937. (See fig. 6.) 
While the yield of gasoline has declined 0.8 percent during this period, 
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this decline is partly accounted for by losses in re-forming, indicating 
that most of the gain of 3.9 percent in distillate fuel oil has been at 
the expense of yields of other oils. The yield of residual fuel oil, 
which declined 1.3 percent, accounts for part of the difference, while 
the balance is accounted for principally by a reduction in shortage of 
1.7 percent and a 0.6-percent decline in the yield of coke. 
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Summary of percentage yields of refined products 1n the United States, 1932-37 


[Computed on total crude runs to stills] 


Product 1932 1933 1934 1935 1936 1937 1 


—  ———— | ns | rs, | ra | raras | eee 


Finished products: 


Gasoline? occ orcas E 44.7 43.7 43.4 44.2 44.1 43.9 
AA SI 5.3 5.7 6.0 5.8 5.2 5.5 
Gas oil and distillate fuel oils. ` 8.5 9.2 10. 6 10. 4 11.8 12.4 
Residual fuel oils. ....................- 27.5 27.6 26. 8 26. 9 27.0 26. 2 
DU DriCants cucuta tion zas 2.7 2.8 2.9 2.9 2.9 3.0 
W ñK costes ina di v .2 <2 .2 .2 .1 
CORB. ud ere tc da UE dE 1.1 .9 .7 x .6 .5 
Ei EE 1.7 1.5 1.8 1.8 2.0 2.0 
Hoad Ollero stas anos ee .8 .6 SCH , cd mí 
SUIT ERREUR NOE 5.0 5.2. 5.0 5.3 5.3 5.2 
AAA A V2 .2 <2 ¿2 s2 SC 
Unfinished products: 
A ee } 12 5 { 3.3 A A E eee oe 
OUR EE ed a oe .2 3.3 3.8 3.5 
lite AAA 2.5 1.9 1.8 1.2 8 8 
100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 


1 Preliminary figures. 
? Based on total gasoline production less natural gasoline used. 
3 Negative percentage; represents excess percentage rerun over percentage produced. 


In general, refinery prices of petroleum products rose during the 
early part of 1937 but exhibited pronounced weakness during the 
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FIGURE 7.— Trends in prices of refined petroleum products, 1932-37, by months. 


closing months of the year. (See fig. 7.) This applies particularly 
to gasoline and lubricating oil; some grades of the latter fell precipi- 
tously from their summer peaks. The price of kerosene, contrary to 
general price behavior, was actually stronger in December than at 
any other time of the year. Although bunker-oil prices declined about 
10 cents from their summer peaks, they were higher at the end of the 
year than in January. 

With one or two exceptions the capacity of refineries to process 
crude oil has increased every year since about 1924. The number of 
plants, however, has changed comparatively little during that period. 

The consensus of opinion regarding the adequacy of refinery capacity 
in the United States has undergone two distinct reversals since about 
the latter part of 1935. At that time most refinery engineers con- 
sidered the refinery industry overbuilt. Then came heavy increases 
in gasoline consumption added to continued gains in heating-oil 
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demand. As it is not economically feasible for the industry as a 
whole to raise gasoline and heating-oil yields simultaneously, the 
alternative was to increase crude runs to stills. Under this program, 
many aw operated at capacity during much of 1936 which caused a 
general feeling that available capacity figures were inflated and that 
the industry might be due for a shortage in equipment. These 
“anxieties” were largely relieved in 1937 by new construction and by 
a further merging of straight-distillation and cracking operations into 
combination units of higher average throughput. 


Summary of refinery capacity in the United States, 1914-37, by years 


Number Capacity (barrels per day) 
Oper- | Shut | Build- : Shut sy as 
ating | down ing Total | Operating down Building Total 

Jan. 1, 1914 1......--....-. (2) (2) (2) 176 (2) (2) (2) (2) 

Jan. 1, 1918. ...-........- (2) t (2) 267 (2) (2) (2) 1, 186, 155 
Jan. 1, 1910... oec (2) (2) (2) 289 2 2 (2) 1, 295, 115 
Jan. 1, 1920.........-...- 3 373 (3) 99 472 | 3 1,530, 565 (3) 263, 500 1, 794, 065 
Jan. 1, 1001. 350 44 459 | 1,794,395 | 94,405 | 76, 1, 965, 400 
Jan.1,1022.... u 325 154 30 509 | 1,854,590 | 254,610 59, 950 2, 169, 150 
Nov. 1, 1924.............- 357 190 8 555 2, 480, 022 333, 410 18, 2, 832, 532 
Jan. 1,1025... ..... 357 184 6 547 | 2,489,927 | 337,910 37, 000 2, 804, 837 
May 1, 1925............. 365 185 4 554 | 2,511,817 | 342,025 11, 000 2, 864, 842 
Jan. 1, 1926__.____________ 352 158 2 512 | 2,562,357 | 290, 610 5, 500 2, 858, 467 
Jan. 1, 1927....-..------- 327 138 7 472 | 2,834,282 | 226,725 61, 000 3, 122, 007 
Jan. 1, 1928______________ 326 97 5 428 | 3,036,125 | 214, 255 22, 000 3, 272, 380 
Jan. 1, 1929.-......-...-.. 341 72 14 427 | 3,325,890 | 183,650 99, 000 3, 608, 540 
Jan. 1, 1930. ............. 358 54 8 420 | 3,634,825 | 130,760 37, 200 3, 802, 785 
Jan. 1, 1931.5: 346 89 10 445 | 3,706,610 | 230,075 45, 000 3, 087, 685 
Jan. 1,1932. 365 108 479 3, 624, 992 389, 616 8, 720 4, 023, 328 
Jan. 1, 1933-2. 372 133 18 523 | 3,445,118 | 444, 392 31, 545 3, 921, 055 
Jan. 1, 10934. 45A 137 13 604 | 3,553,569 | 364, 648 44, 450 3, 962, 667 
Jan. 1,1935... oou 435 196 7 638 | 3,614,749 | 443,751 13, 900 4, 072, 400 
Jan. 1, 1020 ------- 422 210 15 647 | 3,749,835 | 367,212 46, 899 4, 163, 946 
Jan. 1, 1937.............. 423 149 11 583 | 3,966,616 | 328, 265 81, 200 4,376, 081 


1 Bureau of the Census. 
2 Figures not available. I 
3 Inoperative plants included under operating. 


The Bureau figure of total capacity of operating plants for 1937 1s 
about 4,000,000 barrels daily. This cannot be much too high, as 
daily average crude runs reached 3,500,000 barrels, which left only 
500,000 barrels to cover the capacity of shut-down stills and the idle 
capacity of stills in use. 


MOTOR FUEL 


The principal statistics for motor fuel show material increases in 
1937 over 1936. (See fig. 8.) Production and domestic demand 
continued their long upward trend, which has been interrupted only 
in the depression years, and stocks mounted to new high levels. 
Imports, although resumed, continued to be negligible, while exports 
reversed their downward trend to make the gain in total demand for 
gasoline even more than that in domestic demand. 

Demand.—The domestic motor-fuel demand in 1937 was 518,760,000 
barrels, an increase of 8 percent over the 1936 record of 481,606,000 
barrels. Demand in the first 4 months of the year gained 12 percent 
over 1936 but subsequently the increase diminished until it was only 
3 percent in October and negligible in December. 

New-car registrations for 1937 were 4,559,000 compared with 
4,016,000 in 1936. The entire increase occurred in the first 10 months 
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of the year, as registrations for November and December were less 
than 70 percent of those for the same period in 1936. Motor vehicles 
in use July 1, 1937, were estimated as 26,902,300, compared with 
25,805,900 on that date in 1936. "The average motor-fuel demand 
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FIGURE 8.—Trends in production, domestic demand, exports, imports, and stocks of motor fuel, 1918-37. 


per motor vehicle in use was 19.23 barrels in 1937, compared with 
18.59 barrels for 1936. 


Comparative analyses of statistics for motor fuel in 1937,! by months 


[Thousands of barrels] 


1937 
January | February| March April May June July 
Production..................... 44, 681 42, 058 46, 214 45, 937 48, 304 47, 273 49, 674 
Daily average.............- 1, 441 1, 502 1, 491 1, 531 1, 560 1, 576 1, 602 
sehr MERCEDE zs ERN. AA A erem EIA EORR, ROREM Ph Stare ERN 
Exports 3$... 22-22-7992 2, 978 2, 640 2, 426 2, 787 3, 333 3, 085 2, 962 
Daily average.............. 96 94 78 93 108 103 96 
Stocks, end of period........... 08, 325 75, 743 78, 970 78, 711 78, 258 73, 866 69, 874 
Domestic demand.............. 33, 696 32, 000 40, 561 43, 409 45, 484 48, 580 50, 704 
Daily average 1, 087 1, 143 1, 308 1, 447 1, 467 1, 619 1, 636 
1937—Continued 
(ib 
Septem- Novem- | Decem- tota 
August ber October ber ber Total 
Production....................- 49, 947 49, 561 51, 461 48, 180 47,629 | 570,979 516, 266 
Daily average.............. 1, 611 1, 652 1, 660 1, 606 1, 536 1, 564 1, 411 
o A ee u asr 1 A E EE 87 78 
A 3, 771 4, 456 3, 830 3, 309 2, 397 37, 974 28, 646 
Daily average.............. 122 149 124 110 74 104 78 
Stocks, end of period... 66,454 | 64,315 | 66,585 | 68,875 | 74,650 | 74,650 { i 
Domestic demand... 49,597 | 47,245 | 45,361 | 42,666 | 39,457 | 518,760 | 481,606 
Daily average.............. 1, 600 1, 575 1, 463 1, 422 1, 273 1, 421 1,316 


1 Preliminary figures. 2 Includes benzol. 3 For comparison with 1937. 
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Domestic demand for motor fuel per motor vehicle in use, 1936-37 


869 


1936 1937 

Domestic demand for motor fuel !..-.-...-.--.---.---.-------------- barrels..| 478, 874, 000 517, 313, 000 
Motor vehicles in use July 1__..----..----------------------------- number..| ? 25,805, 900 902, 300 
Motor-fuel demand per motor vehicle in use: 

A WEE barrels. - 2 18. 56 19. 23 

Based on 1924-31 trend 3 .--.-------- 2- -------------------------- do.... 20. 17 20. 84 

Deviation: from trend- .-------------------------------------------- do...- —1. 61 —1. 61 
Total volume of trace 4_...-_-.---...----------------------- index numbers. - 73 76 


1 Natural-gasoline losses not included. 
2 Revised figures. 


3 Least squares straight-line trend based on 1924-31 data. Depression years have been omitted because 


they are not normal. 
4 Federal Reserve Bank of New York; computed normal- 100. 


Distribution of domestic motor-fuel demand, 1936-37 


[Thousands of barrels] 


1936 1 1937 

Passenger cars: 
NE A See ma a 150, 896 161, 112 
AI A A A IEA PEKIN REORUM 170, 128 182, 398 
Total passenger Cars- ccoo 5. sens ad ones es csi 321, 024 343, 510 
Trucks: | — 
Ee 35, 462 39, 676 
A O ee ee eat pas mas 57, 643 63, 010 
Total trucks: a o ls 93, 105 102, 686 
BUSES: ¿ce —————————— ————— OUR 14, 500 15, 500 
Total automotive demand ?__....-.-.-------------------------------------- 428, 629 461, 696 
Other demand:..=cesus EE puc ue eec e edis em d 52, 977 57, 064 
—— —[íi— 5.3 ] 
Grana total: 22:2 illo ii tocas scsi 481, 606 518, 760 


1 Revised figures. 


2 89 percent of total motor-fuel demand. 


Speculative influences were evident in statistics for refinery sales 
of gasoline in 1937. Expectation of higher crude-oil prices, which 
materialized in January, prompted retailers and dealers to engage in 
speculative buying in anticipation of similar increases in gasoline 
prices. This buying, together with favorable weather, caused the 
market demand in December 1936 to mount 17 percent above de- 
mand in the previous year. In January, however, reverse influences 
retarded buying so that the demand was only 4 percent above that of 
the previous year. Rumors of further crude-oil price increases con- 
tributed toward the strong demand in February, March, and April 
of 18, 13, and 12 percent, respectively, above the same months of 
1936. In May, the increase in demand over the previous year 
dropped to 8 percent. 

Although the recession was not generally evident until the latter 
part of the year, it began to make itself felt in gasoline consumption 
during the summer months in restricted pleasure travel, as was 
indicated by the complaint of many resort people that “business was 
not as good as it had been the previous year." Increases over the 
previous year declined from an average of 11 percent for the first 4 
months to 9 percent for June and July, 8 percent for August, and 
6.5 percent for September. Anticipating declines in gasoline prices, 
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dealers began reducing their inventories, and domestic demand in 
October (refinery deliveries) was less than 3 percent above that of 
October 1936. Although in November the increase recovered to 
7 percent, in December it was negligible, which was not surprising 
considering the exceedingly high demand for December 1936. 

Production.—Motor-fuel production, which amounted to 570, 
979,000 barrels in 1937, comprised 251,507,000 barrels of straight-run 
gasoline, 268,136,000 barrels of cracked gasoline, 39,306,000 barrels 
of blended natural gasoline, 9,244,000 barrels of unblended natural 
gasoline, and 2,786,000 barrels of benzol. The ratio of straight-run 
gasoline to total motor-fuel production continued its downward 
trend and declined from 44.8 percent in 1936 to 44.0 percent in 1937, 
while that of cracked gasoline continued its increase, rising from 46. 4 
percent in 1936 to 47.0 percent in 1937. The ratio of natural gasoline 
increased from 8.3 percent in 1936 to 8.5 percent in 1937 while that of 
benzol remained stationary at 0.5 percent. 
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Yuelds.—The average yield of gasoline in 1937 was 43.9 percent of 
crude run to stills compared with 44.1 percent in 1936 and 44.7 percent 
in the peak year of 1932. The 22.7-percent yield of cracked gasoline 
passed the 1936 record of 22.4 percent, while the yield of straight-run 
gasoline declined further from the 1936 figure of 21.7 percent to 21.2 
percent in 1937. In view of the increased cracking yield and the fact 
that the higher yield of gas oil and distillate fuel oil is complemented 
by lower yields of other products, the declining yield of gasoline 
probably is due partly to the higher losses incident to increased 
re-forming. It is possible that a contributing cause was the operation 
of some inefficient refineries to meet the excessive demand encountered 
during the summer of 1937, as is indicated by the contraseasonal low 
yield of 43.2 percent in July and August. 

Other anomalies in gasoline yields were the facts that the yield in 
February was the highest for the year and that the yields in February 
(45.0 percent) and March (44.5 percent) were about 2 percent above 
the corresponding figures in 1936. These material variations in yields 
were related to differences in weather conditions in 1936 and 1937 ; the 
low temperatures of 1936 caused an unusually heavy demand 'and 
yield of heating oils. The heavy demand for motor fuel during these 
2 months of 1937, indicated by increases of 18 percent in February 
1937 and 13 percent in March 1937 over the same months in 1936, 
probably contributed also to the high yields. However, they were 
brought about mainly by increased cracking operations, as is indicated 
by the gain in yields of cracked gasoline from 21.2 percent in February 
1936 and 21.7 percent in March 1936 to 23.0 percent for each of these 
2 months in 1937. 
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In seven refining districts yields increased and in three declined in 
1937 compared with 1936. "The largest decline was in the Louisiana 
Gulf Coast district, where the yield dropped from 38.2 percent in 1936 
to 33.9 percent in 1937. In the Texas Gulf Coast district the yield of 
straight-run gasoline declined 1.5 percent, while the yield of cracked 
gasoline rose 0.7 percent, a net decline of 0.8 percent. The yield of 
straight-run gasoline in California dropped 1.2 percent, while that of 
cracked gasoline rose 0.1 percent. The largest increase was in the 
Rocky Mountain district, where a rise of 1.4 percent, wholly in straight- 
run gasoline, brought the average yield to 54.1 percent and continued 
the upward trend started in 1932, when the average yield was 50.3 per- 
cent. The yield of cracked gasoline in Texas Inland increased 1.5 
percent, while that of straight-run gasoline dropped 0.2 percent, a net 
increase of 1.3 percent. 

Prices.—The average refinery price per gallon of regular-grade Okla- 
homa gasoline, which was 5.37 cents in 1935 and 5.95 cents in 1936, 
receded to 5.81 cents in 1937. The peak of 1937 (6.19 cents) was 
reached in May, after which the price dropped to 4.75 cents in Decem- 
ber, a loss of 23 percent. Although the Oklahoma (Group 3 freight 
area) price is still considered the typical refinery price of gasoline for 
domestic consumption, the drop in price in this district is probably 
too severe to be used as an illustration for the country as a whole. 
Export prices in New York, Philadelphia, Baltimore, and on the Gulf 
Coast declined about % cent from the peaks of 1937, while prices in 
in California showed little change. 

The drop of 1.44 cents per gallon in the Oklahoma refinery price in 
1937, which is equivalent to 60 cents a barrel, was the cause of frequent 
comment that this decline should be reflected in the price of crude oil, 
which remained stationary. Aside from the usual seasonal fluctuation 
in the price of gasoline, which does not influence the price of crude oil, 
the most important factor causing variation from the normal relation- 
ship between the prices of crude oil and gasoline is the quantity of 
gasoline stocks. The rapid rise in motor-fuel stocks to 60 days’ 
supply on December 31, 1937, compared with 51 days' supply on 
December 31, 1936, was a material factor in increasing the disparity 
between gasoline and crude-oil prices. 
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Average monthly prices of gasoline, 1985—87, in cents per gallon 


September 
December 


January 
February 


——— | ——— | ————— | — A _ EH egenen rm | ——n | ————F | — d — | — | ——— 


1935 


63-70 octane at refineries in 

Oklahoma !.................-- 4. 70| 4. 58| 4. 77| 5.20] 5.44] 5.69| 5.69) 5.69| 5.69] 5.69| 5. 69| 5.69| 5. 37 
Tank-wagon at 50 cities 2__...... 11. 39/11. 66/11. 63/11. 67/12. 21/12. 35/12. 38/12. 45/12. 35/12. 02/12. 01/12. 16/12. 02 
Service-station at 50 cities (in- 

cluding tax) 2.................- 17. 00/17. 43/17. 37/17. 58/18. 03/18. 14/18. 22/18. 26/18. 21/17. 82/17. 90118. 06/17. 84 


1936 


63-70 octane? at refineries in 

Oklahoma !.................-. 6.06| 6. 19| 6. 05| 6.09| 6.13] 6.08| 6. 06| 5.94| 5.67| 5.67| 5.73| 5.80| 5. 95 
Tank-wagon at 50 cities 2__...... 12. 11/12. 67/12. 64/12. 42/12. 80/12. 79/12. 80/12. 80/12. 80/12. 64/12. 53/12. 54/12. 63 
Service-station at 50 cities (in- 

cluding tax) 2................-- 18. 06/18. 62/18. 58/18. 21/18. 59/18. 60/18. 57/18. 57/18. 55/18. 40/18. 30/18. 30/18. 44 


1937 


68-70 octane* at refineries in 

Oklahoma !................-.. 5.751 5.94| 5.84] 6. 13| 6. 19| 6. 16| 6. 06| 6.06) 5.91) 5.69| 5.10] 4. 86| 5.81 
Dealer's net at 50 cities ?_______- 10. 21/10. 32/10. 55/10. 63/10. 64/10. 66/10. 51/10. 66/10. 66/10. 63/10. 58/10. 30/10. 53 
Service-station at 50 cities (in- 

cluding taxi? 18. 47/18. 47/18. 83/19. 07/19. 16/19. 13/19. 12/19. 21/19. 16/19. 25/19. 12/18. 85118. 99 


1 National Petroleum News. 3 Changed to 68-70 octane on Apr. 15. 
2 American Petroleum Institute. 4 Changed to 67-69 octane on Sept. 20. 


The average service-station price of regular-grade gasoline (ex tax), 
as reported by the American Petroleum Institute for 50 representative 
cities, rose from 14.10 cents per gallon for 1936 to 14.58 cents per 
gallon for 1937. The average price, which was 14.13 cents on January 
1, rose 0.38 cent during February and 0.20 cent more during March to 
14.71 cents. After March it fluctuated between 14.68 cents and 14.81 
cents until November, then declined to 14.29 cents on January 1, 1938. 

The greatest price change in 1937 was in Dallas, where the price 
(ex tax) was 12.0 cents per gallon on January 1, 1937, and 13.5 cents 
on December 31. The opening price of 12.0 cents in Dallas was the 
lowest price in the country on that date; it also prevailed in Fort 
Worth, Newark, and Atlantic City. From March 12 to May 26 the 
service-station price (ex tax) at Newark was 11.5 cents, the lowest for 
the year in any city. If taxes are included the gasoline price for Provi- 
dence was the lowest; it was 15.3 cents on January 1 and 15.8 cents 
on December 31. 

The highest price paid for gasoline, either with or without taxes, 
was at Boise, Helena, and other Idaho and Montana points; this price, 
including 6.0 cents tax, was 24.5 cents on January 1. Of the larger 
cities, New Orleans had the highest price; at the end of the year 1t 
was 23.25 cents, of which 10 cents was tax. In a discussion of prices 
1t should be understood that in some isolated places prices are much 
higher, but these are not representative. 

The year 1936 saw the development of the Iowa or dealer-market- 
mg plan. The principal feature of this plan was the transfer of com- 
pany-owned service stations to station operators under lease, estab- 
lishing a dealer’s price instead of a marginal contract. This dealer's 
price is considered a better index than the tank-wagon price formerly 
used, hence it has been substituted in the accompanying tables. 


18560—38———56 
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The dealer's net price, ex tax, on January 1, 1937, was 10.21 cents 
per gallon compared with the average tank-wagon price of 12.54 cents 
on December 1, 1936. The dealer’s price rose to 10.66 cents during 
the summer months but dropped to 10.18 cents by December 31; the 
average for the year was 10.53 cents. The differential between the 
average dealer's price and the average service-station price (ex tax) 
was 4.30 cents in 1937. 

State gasoline tax rates ranged from 2.0 cents in Missouri and the 
District of Columbia to 7.0 cents in Florida, Louisiana, and Tennes- 
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0 
Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec 
FIGURE 9.—Stocks of finished gasoline, and distillate fuels, 1935-38, by months. 


see; in addition there was a Federal tax of 1 cent per gallon, plus vari- 
ous municipal and county taxes. The tax rate was increased from 
3 to 4 cents in Minnesota on April 23 and in New York on May 10, 
from 2 to 3 cents in Rhode Island on April 21, and from 4 to 5 cents 
in West Virginia on April 1. At the end of the year 1 State (Missouri) 
and the District of Columbia had a tax rate of 2 cents, 10 States a 
tax rate of 3 cents, 5 States a tax rate of 6 cents, 1 State a tax rate of 
6% cents, and 3 States a tax rate of 7 cents. New Orleans had the 
highest taxes with 7 cents State, 1 cent Federal, and 2 cents Parish 
taxes, a total of 10 cents. 

Stocks.—Motor-fuel stocks, including stocks of gasoline at refin- 
eries, at bulk terminals, and 1n pipe lines and stocks of natural gaso- 
line amounted to 74,650,000 barrels on December 31, 1937, an in- 
crease of about 14,000,000 barrels over stocks on the last day of 1936. 
'The largest increase, approximately 4,000,000 barrels, was in the East 
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Coast district, while the Indiana-Illinois and Texas Gulf Coast dis- 
tricts followed with increases of approximately 2,500,000 barrels each. 

One of the unusual features about motor-fuel stocks (refinery, bulk- 
terminal, and pipe-line) during 1937 was the fact that for the first time 
in several years the low point was at the end of September, whereas 
it usually occurs in October or sometimes in November. This ab- 
normal trend in stocks was due to a number of causes, chiefly a severe 
decline in consumption, continued excessive refinery operations, and 
impending price cuts, which caused dealers to reduce their inventories 
to a minimum. Stocks increased rapidly during the early months of 
the year, reaching approximately 79,000,000 barrels at the end of 
March. However, this was only 51 days’ supply compared with 
52 days’ supply represented by the 72,000,000 barrels on hand March 
31, 1936. Stocks were withdrawn during the summer according to 
the normal seasonal pattern until August 31, when there was 39 days’ 
supply compared with 38 days’ supply the same date in 1936. In 
September the trend in days’ supply broke all precedents of recent 
years by rising to 40.5 instead of declining. Stocks increased ap- 
proximately 2,200,000 barrels m October 1937, whereas they re- 
mained unchanged in October 1936. The accompanying table of 
days’ supply of motor-fuel stocks by months for 1935-37 shows that 
although stocks were steadily increasing during this period, they did 
not get out of line with demand until late in 1937. However, it is de- 
batable whether stocks should be directly proportional to demand or 
whether a smaller relative quantity is needed as demand increases. 

Figure 9 shows stocks of gasoline and distillate fuels (including 
gas oll), 1935-38, together with equivalent days’ supply of gasoline at 
certain periods. 
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CRUDE PETROLEUM AND PETROLEUM PRODUCTS 875 
Days’ supply of motor fuel on hand in the United States at end of month, 1935-37 1 


1935 1936 1937 1935 1936 1937 


January........... 58.2 60. 0 05.2 || July--------------- 38.0 39.4 40. 6 
February.........- 56.7 57.2 54.6 || August... ........- 37.0 37.5 38. 6 

arch............. 52.0 51.9 51.3 || September......... 39. 7 37.4 40.5 
q ...---------- 47.6 49.6 50.0 || October............ 37.4 39. 3 43. 4 
May accio a 44.4 44.9 45.4 || November......... 41.9 42.2 51.0 
JUNE sc s L. cote 41.1 41.9 December......... 48. 1 51. 0 60. 5 


1 Stocks of finished gasoline and natural Come divided by the daily average total demand (domestic 
demand plus exports) for succeeding mont 


A material part of the winter accumulation of gasoline stocks results 
from processing crude, primarily for heating oils. This is desirable as 
it tends to eliminate extreme seasonal variations in refinery operations 
and employment. However, if operations are not restricted during 
the summer so as to consume the storage accumulated during the 
previous winter, the production of additional gasoline incidental to 
the manufacture of the required heating oils aggravates the gasoline- 
stock situation. When, in addition, an unexpected drop in demand 
occurs, 16 is not easy for the industry to readjust itself to the new 
situation; prices break, and smaller and financially weaker refiners 
are forced to suspend operations. As a potential remedy it has been 
suggested that the refiners should begin to accumulate heating-oil 
stocks in the summer months, that is, earlier than in the past. 

Consumption by States. — The principal gasoline-consuming States 
maintained the same relative positions in 1937 as in 1936. (See fig. 
10.) New York consumed the greatest quantity in 1937, using 43,- 
228,000 barrels or 9 percent of the total. California consumed 8 
percent, Pennsylvania 7 percent, and Illinois and Ohio 6 percent each. 
However, the consumption of these five States combined has declined 
in relative importance in recent years. Gasoline consumed in the 
East Coast district amounted to 31 percent of the United States total 
compared with 10 percent for the Appalachian district, 23 percent for 
Indiana-Illinois, 11 percent for Oklahoma-Kansas, 6 percent for Texas, 
4 percent for Louisiana-Arkansas, 3 percent for the Rocky Mountain 
district, and 12 percent for the five Pacific Coast States. 

The principal factor determining the relative gasoline consumption 
of the various States 1s, of course, the number of automobiles in use, 
and this in turn depends upon the population. However, the per- 
capita automobile registration varies considerably among the States 
and is chiefly determined by the per-capita wealth and the percentage 
of negro population. The principal factors that determine the gasoline 
consumption per motor vehicle are winter temperature, percentage of 
trucks, population density, and automobile fees and insurance. 
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Production and consumption ! of gasoline in the United States, 1935-37, by States 


[Thousands of barrels] 


1935 1936 1937 
State 
Produc- | Consump-| Produc- | Consump- | Produc- | Consump- 
tion tion tion tion tion 2 tion ? 
Alabama...................... (3) 4, 106 (4) 4, 872 (4) 5, 978 
O doo raE cael eto EAE 1,928 |............ 2 2 Neate see sek 2, 473 
ArkansaS_.__...-.-----.----.- 2, 648 3, 414 2, 768 3, 672 3, 984 
California.-.-.------------------ 69, 321 35, 910 76, 942 39, 371 79, 967 41, 853 
Colorado...................... 782 4, 342 729 4,875 752 5, 262 
Connecticut..................]|......--.... 6,426 |------------ 2,129 Aaa isa 7, 713 
A AA AS AA 1, 08L locas carita 1,204 |------------ 1, 302 
District of Columbia----------|------------ 2,108 2282 es 2,020 [2 usu o. 3, 261 
Floridi AA AE Z 112 WE 1,808 l. 2. cuui 7, 765 
Georgia__.....-....----------- 5994 6, 394 5 995 7, 202 6 5, 332 7, 685 
A E L120 [25:222 2,092 |............ 2, 253 
IHlinols. Sore 20, 528 25, 458 23, 155 28, 379 26, 407 30, 794 
Indiana..--------------------- 36, 533 11, 829 40, 227 13, 367 42, 940 14, 587 
TOW NER E 10:027 |. s 2o 10, 957 |............ 11, 997 
Kansüj...1525 25 59 mp Spes 7 28, 486 9,731 130, 710 10, 722 7 32, 481 11, 195 
Kentucky... c2 83, 918 4, 793 84, 053 5, 437 84, 287 5, 996 
Louisiana....................- 3 21, 232 4, 512 4 25, 724 5, 152 4 26, 213 5, 612 
E A E A 2, 884 |............ 2209" [Eid Es 3, 464 
Maryland AAA 5, 257 5, 183 4, 809 5, 839 6 6, 433 
Massachusetts. ..............- 9 5, 091 14, 543 9 4, 863 15, 661 9 5, 586 16, 592 
Michigan--------------------- 3, 731 21, 077 4, 653 23, 709 5, 672 26, 443 
NEIER 10,542 EE 11,449 |------------ 12, 134 
Mississippi-........---------- (3) 3,455 |.------..... 4,069 |............ 4, 520 
Missouri---------------------- (7) 12, 187 (7) 13, 514 (7) 13, 946 
Montana..................-.. 1, 303 2, 293 1, 678 2, 605 2, 317 2, 711 
Nebraska-.-_-.-.---------------- l 5, 514 (10) 5, 485 I 5, 455 
LAO A E EE MB AAA A E REA 
New Hampshire..............|.-.--.----.- 1,700 An 1,926 [sul cesa 2, 036 
New Jersey -----.------------- 26, 503 16, 566 26, 388 17, 750 30, 302 19, 537 
New Mexico.................. 11 2, 201 1, 484 11 2, 632 1, 806 11 8, 148 2, 111 
New York 5, 426 38, 346 5, 858 40, 996 5, 833 43, 228 
North Carolina...............|.-.......-.. 1,940 [22 diss sued pede: Sto e ud: 9, 272 
North Dakota--..------------|------------ 2 80D A 2,002 E 2, 899 
O EE 16, 978 24, 870 19, 520 27, 807 22, 323 30, 251 
Oklahoma....---------------- 34, 043 7, 869 35, 122 8, 708 37, 095 ; 
RI SA sc2su2 esee 4,429 |... -------- D; E EEN 5, 401 
Pennsylvania................. 40, 947 28, 041 43, 031 30, 554 46, 164 33, 750 
Rhode Island................- (9) 2, 605 (9) 2, 818 (9) 2, 914 
South Carolina..............- (5) 3, 446 (5) 3, 903 (8) 4, 480 
South Dakota.....----------- (10) 2, 833 (10) 2, 700 (10) 2, 708 
Tennessee... .---------------- 8 5, 342 8) 6,341 8 6,355 
TOXAS cositas M RUN 123, 48 22, 846 142, 675 26, 101 170, 279 28, 766 
Thee 11 1, 692 (11) 1, 927 2, 106 
o A PA 1 252 A AAA 1,429 EE 1, 567 
Kate AAA ERR se al EA 1080 IP 8, 158 
AC RE, WEE 0,635 EE 12 7, 607 |_----------- 7, 964 
West Virginia. ............... 2, 018 3, 788 1, 474 4, 318 1, 598 4, 670 
WISCOlSID. JJ u l O cem noL 10, 534 |------------ 12,012 PRA 12, 883 
Wyoming..................... 10 6, 419 1, 179 10 6, 805 1, 397 10 7, 247 1, 523 
Total United States.... 457, 842 422, 433 504, 811 467, 195 558, 949 503, 481 


1 American Petroleum Institute. 

2 Preliminary figures. 

3 Alabama and Mississippi included with Louisiana. 

4 Alabama included with Louisiana. 

5 South Carolina included with Georgia. 

6 South Caroltna and Maryland included with Georgia. 
7 Missouri included with Kansas. 

8 Tennessee included with Kentucky. 

9 Rhode Island included with Massachusetts. 

10 Nebraska and South Dakota included with Wyoming. 
11 Utah included with New Mexico. 

12 Revised figures. 


Distribution.—Exports of motor fuel reversed the downward trend of 
recent years, increasing from 28,646,000 barrels in 1936 to 37,974,000 
in 1937. More detailed information on exports and imports is given 
in another section of this chapter. 


percent. 
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The amount of motor fuel transported by pipe line increased from 
58,436,000 barrels in 1936 to 73,233,000 barrels in 1937, a gain of 25 
This was an important development, as it throws light on 


Millions of barrels 
State 0 10 20 30 40 50 
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FIGURE 10.—Gasoline consumption, 1936-37, by States. 


the extent to which some refiners are attempting to reduce transporta- 


tion costs to maintain or expand their markets. 
The principal movement of gasoline is by boat from the Gulf to the 


East Coast region; this amounted to 104,127,000 barrels in 1937 com- 
pared with 90,558,000 barrels in 1936. 
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Shipments of motor fuel by pipe lines in the United States in 1937, by months 


[Thousands of barrels] 


1937 


| 1936 (total) 


Motor fuel turned into 
A 4, 61214, 981|5, 67216, 31316, 29616, 31416, 69016, 599|6, 975|6, 550/6, 77016, 375/74, 147/58, 873 


from lines. ............ 4, 61814, 503/5, 634|6, 08516, 273/6, 3146, 767|6, 80316, 95116, 54616, 595|6, 144/73, 233|58, 436 
Shortage...............- 10| 14| 22| 28| 16| 26; 21| 26; 26 30; 25 16; 260; 298 
Stocks in lines and 
working tanks, end of 
month................- 2, 660/3, 12413, 140/3, 340/3, 3473, 32113, 223|2, 993|2, 991/2, 965|3, 11513, 330| 3, 330| 2, 676 
| 


^ u— 


I nlerregional shipments of gasoline in the United States in 1937 


[Thousands of barrels] 


1937 3 
| 13 
m o t> t + > o 
slglsi<|s|2|2|<|383|8|=|A4l|ÉEl]S 
From California to— 
'Texas...........--- 52| 58 86 98 75) 112| 120| 200| 128| 115| 102| 82) 1,228 981 
Rocky Mountain...| 104 521 69 64| 113| 86 93) 101 87| 82 72| 58 981) 1,001 
A East Coast. .......- 196| 117| 206| 600 469| 711| 373| 531| 313| 371| 203 54| 4,144| 5,815 
rom— 
Texas Gulf to East 
Coast. ........--- 6, 260/6, 422|7, 862|8, 003|8, 866|9, 220|9, 64019, 670|8, 07418, 573/6, 90117, 662/97, 153 
Louisiana Gulf to , 558 
East Coast....... 671| 411| 750| 693| 800| 252) 521| 347, 930| 503| 724| 372| 6,974 


KEROSENE AND RANGE OIL 


'The continued upward trend in the use of kerosene for cooking and 
heating or as range-oil fuel brought consumption of kerosene to a 
new high of 54,951,000 barrels in 1937, or &bout 3,500,000 barrels 
higher than the domestic demand in 1936. The following table 
shows the annual kerosene demand from 1933 to 1937 broken down 
into range-oil consumption and other uses, that is, lighting and 
tractor fuel. 

Domestic demand for kerosene, 1933-37 


[Thousands of barrels] 


Year 


oil uses oil uses 
o A 10, 269 28, 224 38, 403 | 1936.....-..-.-.----.- 27, 292 24, 135 51, 428 
br EE 15, 756 28, 478 44, 234 | 1937........---.--.- 1 31, 000 23, 951 54, 951 
1935 AS 21, 526 26, 119 47, 645 
1 Estimated. 


Massachusetts leads in the consumption of range oil, and New 
York and Connecticut follow in order. Although the use of range oil 
for room heating, water heating, and cooking first assumed importance 
in the New England States, owing to the lack of natural gas and 
cheap coal, statistics indicate a more rapid growth in its use in other 
sections of the country. 
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Sales of range oil in the United States, 1934-36, by States 


[Thousands of barrels] 


1936 
1934 1935 
Percent of 
Total total 

E a EE 5, 654 7, 203 8, 219 30. 1 
New YOK ono adsl ite Ee e E 2, 691 3, 222 4,811 17.6 
Connecticut_... PAN AI 1, 653 2, 223 2, 511 9.2 
NOW Jersey.__. . . EE 979 1, 200 2, 210 8.1 
Rhode Island con tose zl plo 1, 161 1, 354 ], 744 6.4 
Maine...................- SEN ENTA MPO 677 800 981 3.6 
New DHampsbire ` 489 561 639 2.3 
A A Sd ia D LE te oe 75 305 595 2.2 
Pennsylvania.__... sccc roi als 167 299 538 2.0 
A o. once SN ARE 398 426 427 1.6 
VEO nd sa 278 389 411 1.5 
Maryland: c uD sZ Sy o ee bosses Cees 25 394 357 1.3 
AC A A IN 44 232 269 1.0 
North Carolija A A ou cei 8 238 268 1.0 
Other States. Jl. cu, lupus i ia 1, 457 2, 680 3, 312 12. 1 

Total United States... 22222 ccc cc cc o 15, 756 21, 526 27, 292 100. 0 


Exports of kerosene rose to 8,907,000 barrels in 1937—about 
2,000,000 barrels higher than in 1936. The increase in exports and 
the gain in domestic demand were evidenced in a rise in production 
from 56,082,000 barrels in 1936 to 65,308,000 barrels in 1937. 

The yield of kerosene recovered part of its decline, rising from the 
1936 average of 5.2 percent to 5.5 percent in 1937. 

The Chicago tank-wagon price per gallon for kerosene, which fell 
off to 9.2 cents during the fall of 1936, opened the year at 9.5 cents, 
rose to 9.8 cents during January and to 10.1 cents in March, where it 
remained until November 17 when another increase brought it to 10.2 
cents for the balance of the year. The average price for the year was 
10.04 cents compared with 9.75 cents for 1936 and 9.33 cents for 1935. 


Comparative analyses of statistics for kerosene, in the United States, 1936-37, by 
months and districts 


(thousands of | , Yield | Domd (os. | Stocks (thou- 
barrels) (percent) |. nds of barrels) | 8824s of barrels) 


1936 1937 | 1936 | 1937 | 1936 1937 1936 1937 


——— | — í ——— | — | — | rw  — ia 


By months: 


JanUar y ss pois su lei e uuu Dan m 4,761 | 5,923 | 5.6 | 6.3 | 5,569 | 5,297 | 6, 599 5, 622 
A AAA 4,445 | 4,866 | 5.5 | 5.7 | 4,785 | 4,226 | 5,784 5, 443 
Marcel co a as 4,741 | 5,187 | 5.6 | 5.5 | 4,097 | 4,786 | 5,974 5, 396 
POM AAA NEEDLE CIERRE 4,953 | 4,907 | 5.9 | 5.2 | 3,914 | 4,465 | 6,496 5, 047 
EA A EEN 4, 626 5, 343 5. 1 5.3 4, 032 4, 150 6, 681 5, 576 
JUDO ico lobos 4,376 | 5,087 | 4.9 | 5.1 | 3,032 | 3,259 | 7,296 6, 781 
DER 4, 455 5, 482 4.8 5.2 3, 018 3, 594 8, 228 7, 553 
AUPUSU.:.52. a a nare 4,297 | 5,726| 4.6| 5.4 | 3,218 | 3,667 | 8,690 8, 637 
September_...._.... 4,428 | 5,371 | 4.9| 5.2 | 4,305 | 4,397 | 8,217 8, 839 
e MAA 4,712 | 5,731 | 5.1 | 5.5] 4,370 | 4,985 | 7,976 8, 877 
November.........................-- 4,788 | 5,876 | 5.4 | 5.9 | 4,940 | 5,705 | 6,966 8, 357 
December. .......................... 5, 500 ,809 | 5.9 | 5.9 | 6,148 | 6,420 | 5,633 7, 083 
Total United States. .............. 56,082 | 65,308 | 5.2 | 5.5 | 51,428 | 54,951 |........]--...--- 
By districts: A a a ia 
East Coast- ee 9,595 | 11,024 | 5.2] 5.6 1,114 1, 512 
Appalachian------------------------- 2,916 | 3,220 | 7.5] 8.0 179 132 
Indiana, Illinois, Kentucky, etc... 5,724 | 6,238 | 3.9] 3.8 627 558 
Oklahoma, Kansas, and Missouri....| 7,238 | 7,396 | 6.3 | 6.1 668 620 
Texas Inland ____ lu. 2,853 | 3,515 | 4.2 | 4.7 (1) (1) 169 178 
Texas Gulf Coast 15,990 | 20,351 | 6.9 | 7.2 1, 323 2, 095 
Louisiana Gulf Coast...............- 5,535 | 5,927 | 11.9 | 11.7 355 8 
Arkansas and Louisiana Inland...... 1,577 | 1,787 | 6.6] 7.2 136 173 
Rocky Mountain 727 96 | 3.5] 3.4 136 120 
California.. ------------------------- 3,927 | 5,054 | 2.1] 2.5 926 873 
Total United States. .............- 56,082 | 65,308 | 5.2 | 5.5 | 51,428 | 54,951 | 5,633 7, 083 


1 Figures not available. 
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The same strength was exhibited by the Oklahoma refinery price 
for kerosene, which averaged 4.17 cents in 1937 compared with 3.69 
cents in 1936. When the year opened the average price was 3.81 
cents; it rose gradually to a peak of 4.31 cents then drifted off until 
the last 2 weeks in December when it rose from 4.12 to 4.21 cents. 
Although the refinery price of kerosene in Pennsylvania is less im- 
portant, it is interesting to note the different price pattern in that 
district during 1937. The Bradford-Warren price, for example, 
declined from 5.31 cents during February and March to a low of 
4.94 cents in June; thereafter it recovered steadily to 5.75 cents, 
which price prevailed during December. 


FUEL OILS 2 


Domestic requirements for fuel oil in 1937 reached a record volume 
for the second consecutive year; the indicated demand was 441,814,000 
barrels, a gain of about 8 percent over the 1936 total. The market 
for ight or distillate fuel oils, used largely for heating, increased to 
117,377,000 barrels, or 14 percent above 1936 deliveries. Half-year 
totals show, however, that during the first 6 months of 1937 the rate 
of increase over 1936 was 18 percent but that it declined to 11 percent 
in the second half of the year along with the downward trend in 
general business conditions. The market demand for heavy or 
residual fuel oils, used principally for industrial fuel, fell off even 
more sharply toward the end of 1937, as a review of the monthly 
figures indicates that a rate of increase of 8 percent for the first 6 
months of 1937 over the same period of 1936 declined to about a 
2-percent gain for the second half of the year. 


Salient statistics of fuel oil in the United States, 1936-37 
[Thousands of barrels] 


1936 1937 1 


ad dis- | Residual dl | Residual 
and dis- | Residua and dis- | Residua 
tillate | fueloil | Total | late | fueloi | Total 


fuel oil fuel oil 
Stocks at beginning of year............... 19, 930 84, 054 103,984 | 522,719 | 584,299 | 5 107,018 
Prodüetion: A 125,906 | 287,968 | ? 413,874 | 146,706 | 310,161 | 1 456, 867 
Transfers in California from crude oil to 
residual fuel oil... ......................|.-.-.-...- 15, 732 15; 732 |... L: 17, 423 17, 423 
Imports: 
o u zS zu suu utu 182 17,014 17, 196 526 19, 670 20, 196 
Duty paid... 22 u uu uu E 1, 787 1, 787 16 3, 207 3, 223 
EXDOFUS erer enee ee ERE 20, 448 14, 435 34, 883 30, 024 15, 304 45, 328 
Stocks at end of vegr. 22, 813 84,236 | 107,049 22, 566 95, 019 117, 585 
Indicated domestic demand: 
Class I railroads-purchases 3........... (6) (6) 60, 236 (8) (6) 68, 740 
Public-utility power plants 1&.......... (6) (6) 14, 119 (6) (6) 14, 025 
Bunker oil, foreign trade.............. (0) (6) 31, 643 (6) (6) 36, 129 
All other demands...................- (6) (6) 304, 643 (6) (6) 322, 920 


a eed 


102,757 | 307,884 | 410,641 | 117,377 | 324, 437 441, 814 


1 Preliminary figures. 

2 Includes production by cracking: 1936, 225,857; 1937, 235,550. 
3 Interstate Commerce Commission; total includes Diesel oil. 
4 Federal Power Commission. ` ` 

5 Stocks on a comparative basis with those of Dec. 31, 1937. 

6 Figures not available. 


2 By A. T. Coumbe, Petroleum Economics Division, Bureau of Mines. 
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Detailed information covering the demands of the principal users of 
fuel oil in 1937 is not available at this time; however, preliminary 
statistics released by the Interstate Commerce Commission show that 
Class l railroads purchased 68,740,000 barrels of fuel oil including 
Diesel oil in 1937 compared with 60 ,236,000 in 1936, a gain of 14 
percent. Public-utility power plants required 14,025 ,000 barrels of 
fuel oil in 1937, or virtually the same quantity as in 1936, according to 
the Federal Power Commission. Reports compiled by the Bureau 
of Foreign and Domestic Commerce, Department of Commerce, 
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FIGURE 11.—Sales of fuel oil and range oil, 1926-36 by uses. 


reveal that bunker oil loaded on vessels engaged in foreign trade totaled 
36,129,000 barrels in 1937, an increase of 14 percent over 1936 load- 
Ings. ‘When deductions are made for these known demands in 1937, 
a balance of 322,920,000 barrels remains to supply all other major 
uses, such as bunker oil for vessels registered in coastwise trade, 
industrial fuel, heating oil, United States Navy and other govern- 
mental requirements, and oil- -company fuel for refinery and field use. 
Detailed information on these main fuel-oil uses in 1937 will not be 
available until later in 1938, when the report of the annual fuel-oil 
survey made by the Bureau of Mines is released. 

Figure 11 shows the trend in sales of fuel oil and range oil by uses, 
1926-36. 
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Sales of gas oil, fuel oil and range oil, 1932-36, by uses 


(Thousands of barrels] 


Use 1932 3 1933 3 1934 1935 1936 


Gas oil and fuel oil: 
ailroads SE 48, 908 48, 305 52, 581 55, 651 61, 727 
Ships’ bunkers (including tankers) ................ 72, 531 70, 445 69, 262 74, 581 80, 324 
Gas and electric power plants.....................- : 22, 507 23, 143 23, 647 26, 799 
Sme!ters and mines................................ 2, 130 2, 538 2, 682 2, 448 3, 768 
Manufacturing industries.......................... 46, 370 48, 902 61, 128 67, 558 
Heating 01l8:- .. sede see oO ecce ....... 44, 204 50, 140 76, 853 99, 257 
U. 8. Navy, Army transports, ete. ...............- 7, 968 8, 000 7,914 10, 428 9, 241 
Oil-company fuel 47, 700 46, 200 47, 404 48, 116 46, 021 
Miscellaneous useS --...--.-..--.------------------ 9, 500 11, 250 12, 253 13, 133 13, 714 
Total United States__.......-...-.-....-..---- 301,570 | 308,347 | 330,321 | 365, 985 408, 409 
Exports and shipments...........................- 19, 994 20, 563 28, 605 28, 948 34, 883 
321,564 | 328,910 | 358,926 | 394, 933 443, 292 
Ranco sico cis is 6, 841 10, 269 15, 756 21, 526 27, 292 

! Includes some crude oil burned as fuel. 2 Partly estimated. 


Exports of fuel oil, including shipments to noncontiguous terri- 
tories of the United States, were 45,328,000 barrels in 1937, or 30 per- 
cent above the 1936 total; furthermore this overseas demand ap- 
proached the record of 47,391,000 barrels established in 1927. Ex- 
ports of light or distillate fuel oils increased approximately 47 percent 
in 1937 over 1936. Four countries, Japan, United Kingdom, Nether- 
lands, and Netherland West Indies are credited with most of this gain 
in exports of light fuel oils. Japan's purchases increased from 4,990,- 
000 barrels in 1936 to 6,308,000 in 1937, while the United Kingdom 
received 2,068,000 barrels in 1937, a gain of nearly 900,000 barrels 
over 1936. Netherlands! requirements of American distillate fuel 
oils increased nearly 1 million barrels in 1937 to a total of 2,727,000 
barrels. Exports to the Netherland West Indies advanced from 
982,000 barrels in 1936 to 5,279,000 in 1937. As a large local demand 
is lacking in the Netherland West Indies, it is evident that this fuel 
was brought in for re-export to other countries. 

The gain in exports of residual fuel oil is relatively small compared 
to the increase in exports of distillate fuel oils, as the 1937 total of 
15,304,000 barrels is only 6 percent over the 1936 quantity. The 
countries receiving the larger portions of this heavy fuel oil were 
Japan, 4,045,000 barrels; Chile, 2,393,000; Mexico, 1,170,000; and 
Canada, 788,000. 
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Camparative analyses of statistics for gas oil and distillate fuel oils in the United 
States 1936-37, by months and districts 


. Domestic 
Production ; Stocks 
Yield demand 
(thousands of (thousand of 
barrels) (percent) AS of barrels) 


1936 1937 | 1936 | 1937 | 1936 1937 1936 1937 


By months: 
JAI Voice sa ticas 10,587 | 13,319 | 12.3 | 14.1 | 11,764 | 14, 856 | 17, 418 19, 088 
Nee A rues 11,125 | 11,206 | 13.6 | 13.2 | 11,811 | 10,572 | 15,322 | 18,211 
E A etieves as 10, 227 | 11,005 | 12.0 | 11.7 | 8,379 | 10,800 | 15,746 | 16,724 
ADC AA A 10, 674 | 11.3 | 11.4 7,0 8, 171 | 17,031 16, 889 
EN PA IN AE ius 10,169 | 11,158 | 11.2 | 11.1 | 4,696 | 6,806 | 19,910 | 18, 451 
A AA 9, 567 | 11,088 | 10.7 | 11.2 | 5,163 | 6,295 | 22,475 | 20,657 
IR eet 10,323 | 12,654 | 11.3 | 12.1 | 5,969 | 6,584 | 24,814 | 23, 637 
CHEN 2: uu Z27227 uu EE ens 10,627 | 12,558 | 11.4 | 11.9 | 6,135 | 7,197 | 27,645 | 25,952 
September..........................- 10,095 | 12,681 | 11.1 | 12.3 | 8,170 | 8,672 | 27,871 | 27,020 
Ile A AAA 10, 272 | 13,585 | 11.0 | 12. 8,613 | 9,957 Í 28, 101 
November... 11,320 | 13,215 | 12.7 | 13.3 | 10,777 | 11,639 | 26, 540 26, 852 
December._._................ 12,006 | 13,563 | 12.9 | 13.8 | 14,251 | 15,828 | 22,813 | 22,566 
Total United States............... 125, 906 |146,706 | 11.8 | 12. 4 [102,757 |117,377 |---.----|-------- 
By districts: 
East Coast. ......................... 23, 423 | 30,020 | 12.6 | 15.2 4, 481 5, 090 
Appalachian........................ 2,722 | 2,756 | 7.0] 6.8 311 
Indiana, Illinois, Kentucky, etc..... 16,174 | 17,033 | 11.0 | 10.4 2, 508 2, 538 
Oklahoma, Kansas, and Missouri...| 10,669 | 11,434 | 9.3 | 9.4 1, 349 1, 344 
Texas Inland........................ 4,761 | 5,423 | 7.0| 7.2 (1) (1) 382 285 
Texas Gulf Coanst ------- 32, 180 | 39,385 | 13.8 | 14.0 3, 376 5, 048 
Louisiana Gulf Coast 6,479 | 7,800 | 13.9 | 15.4 1, 070 910 
Arkansas and Louisiana Inland...... 2,208 | 2,428 | 9.2| 9.7 154 111 
Rocky Mountain.................... 1,212 | 1,402| 5.8] 6.3 204 
California... ..... oco ee rre dd e 26,078 | 28,965 | 13.7 | 14.3 8, 958 6, 780 
Total United States... ............- 125, 906 |146, 706 | 11.8 | 12.4 |102, 757 |117,377 | 22,813 | 22, 566 


1Figures not available. 


To supply the necessary fuel oil for domestic and export markets 
and at the same time to provide sufficient motor fuel, crude runs to 
stills were increased about 11 percent in 1937, or from 1,068,570,000 
barrels in 1936 to 1,183,440,000. 

The fuel oil realized from 1937 refinery operations totaled 456,867,- 
000 barrels, à yield of 38.6 percent, compared with 413,874,000 barrels 
or a 38.8 percent yield in 1936. The increased use of light fuel oils 
or the grades used for domestic heating and Diesel-engine fuel is re- 
flected in the output, which was 146,706,000 barrels, approximately - 
17 percent more than the 1936 quantity. The upward trend in the 
percentage yield of light fuel oils and the corresponding decline in the 
percentage yield of heavy fuel oils are further evidences of the special 
effort on the part of refiners to produce increasing quantities of the 
more-profitable light oils. On a percentage basis the yield of distillate 
fuel oils increased from 11.8 percent in 1936 to 12.4 percent in 1937, 
while that for residual fuel oils, which are produced in more than ade- 
quate quantities under present refinery operations, declined from 27.0 
percent in 1936 to 26.2 percent in 1937. "The production of residual 
fuel oil increased from 287,968,000 barrels in 1936 to 310,161,000 in 
1937, a gain of about 8 percent. 

The refining areas that produce the larger share of fuel oils and 
their respective outputs in 1937 are as follows: California, 116,126,000 
barrels; Texas Gulf Coast, 112,578,000; East Coast, 84,062,000; and 
Indiana-Ilinois, 41,683,000. If the fuel-oil production of Texas 
Inland plants (26,226,000 barrels) is added to the output of the Texas 
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Gulf Coast refineries, the total shows Texas to be the chief source of 
fuel oil with a 1937 production of 138,804,000 barrels. 

In addition to refinery production the available supply of fuel oils 
was further increased by transfers of crude oil to the fuel-oil account in 
California. This crude oil, which is of almost no value as a source of 
motor fuel or other light petroleum products, is burned as a fuel with- 
out refinery processing. The quantity of crude oil transferred in 
this ont E in 1937 was 17,423,000 barrels, 11 percent over the 
1936 total. 


Comparative analyses of statistics for residual fuel oils in the United States, 1936-37, 
by months and districts 


I Domestic 
Production 'Transfers Stocks 
(thousands ol (thousands (hoan q: (thousands 
of barrels) of barrels) of barrels) of barrels) 


a | ee | ee, 


1936 | 1937 | 1936/1937) 1936 | 1937 | 1936 | 1937 | 1936 | 1937 


By months: 

IS AA sie a 24, 196| 25, 433| 28. 2| 27.0| 1,920| 1,0671| 26, 597| 28, 119/83, 083/83, 276 
FobFUBEV EE 23, 469| 22, 254| 28.8| 28. 2| 1,323] 1, 222| 25, 997| 27, 343|81, 563/80, 571 
MBIO... AA 23, 748| 25,081| 27.8| 26. 6| 1,075| 1,369| 26,078| 29, 682/80, 870/78, 435 
A M 23,151| 23,896| 27.4| 25.5| 959| 1,699| 24, 772| 27, 709/80, 725177, 318 
dere Eege 24, 201| 26, 155| 26. 7| 26.0| 979] 1,503| 24, 354| 26, 356/82, 085/79, 158 
NA ied , 903| 25, 769| 25. 7| 25. 9| 1,043] 1, 459] 24, 680| 26, 060/82, 223/81, 224 
NA A 23, 657| 26, 893| 25.8| 25. 7| 1,150| 1, 191| 24, 119| 25, 825/83, 907/84, 154 
EELER eene 23, 778| 25,936| 25.4| 24.6| 1, 216| 1,762| 23, 044| 26, 259/85, 204|86, 420 
September. ...................... 23, 663| 27, 173| 26.0} 26.3| 1,688] 845] 26, 314| 26, 544/84, 752/89, 007 
REENEN 25, 584| 28, 199| 27. 5| 26. 9| 1, 348| 1, 468| 27, 434| 26, 847/85, 291/92, 182 
November. ...................... 24, 141| 26, 564| 27.1| 26, 7| 1,763| 1,392| 25, 340| 26, 057/85, 119|93, 225 
December.......................-. 25, 477| 26,808| 27.4| 27.2| 1,268| 1,842| 28, 255| 27, 636/84, 230|95, 019 

Total United States............ 287, 968|310, 161| 27.0| 20. 2/15, 732/17, 423|307, 884|324, 437|......|...... 

By districts: 

East Coast......................- 55, 624| 54,042| 30.0| 27.3|......|.....- 5,050| 7,421 
Appalachian. ................-..- 4,053| 4,286| 10. 5| 10.6|]......|.....- 310| 860 
Indiana, Illinois, Kentucky, etc__| 20, 441| 24, 650| 13.8| 15.0|......|].....- 2, 941| 4, 309 
Oklahoma, Kansas, and Missouri.| 21, 260| 21, 919| 18. 5| 18.11|_____ |... 2, 452| 2,871 
Texas Inland....................- 20, 678| 20, 803| 30. 4| 27.6|......|.....- (1) (1) 1, 861| 1, 681 
Texas Gulf Coast... ............. 62, 126| 73, 193| 26. 6| 200 LL 4,380] 6,775 
Louisiana Gulf Coast. ........... 10, 801| 13, 226| 23.3| 26.1|......|...... 1, 031| 2,581 
Arkansas and Louisiana Inland..| 6,503| 6,079| 27.2| 24.4|......|.....- 338| 324 
Rocky Mountain. ..............- 4,121} 4,802| 19. 9| 20. 6ļ|------ļ------ 302| 541 
California........................ 82, 361| 87, 161| 43. 4| 42. 9/15, 732/17, 423 65, 481/67, 656 

Total United Gates 287, 968 310, 161| 27.0| 26. 2/15, 732/17, 4231307, 8841324, 437/84, 236/95, 019 


! Figures not available. 


An accompanying table shows sales of light or distillate fuel oil ana 
heavy or residual fuel oil by States for 1935 and 1936; the require- 
ments for Diesel fuel, part of the distillate fuel oil, are also indicated. 
It should be noted that the proportion of distillate-fuel-oil sales is 
high compared with residual-fuel-oil deliveries in many northern 
States where light fuel oils are in demand for heating. However, in 
the Pacific Coast States, Diesel fuel used for the bunkering of vessels 
constitutes the larger share of the distillate-fuel-oil sales. Heavy or 
residual fuel oil is 1n greatest demand in States where manufacturing 
industries predominate or where 1t is used as railroad fuel, bunker oil, 
or fuel for the production and refining of petroleum, such as States in 
the south-central area. 
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Sales of distillate fuel oil, residual fuel otl,! and Diesel fuel, in the United States, 


Region and State 


Pacific Coast: 


Washington... 
00 NI A AE 
California... ooo... 


Michigan. 
OHIO. — ot tl a 
kentucks -a-a 
Tennessee. ............-...-- 


Mississippi...................... 
AlabBma...-—.----— mni 


NEEN eege 


New Jersey..........-.........-- 
DPennszelvania 
Delaware........................ 
Maryland. ..............-.....-. 
District of Columbia. ........... 


South Atlantic: 


MIFEIDIS A 
West Virginia. .................- 
North Carolina.................. 
South Carolina.................. 
E EE 
Florida -aaeain 


[Thousands of barrels] 


1935 


Distillate and residual 


1935-36, by regions and States 


1936 


Distillate and residual 
fuel oil 


late 2 ual ! 


fuel oil 

Distil- | Resid- 
late ? ual ! Total 
1,878 | 7,098 | 8,976 
6 |37,087 |37,773 
10, 700 |3 55, 927 |3 66, 627 
32,320 |3 2,545 


218 51 269 

269 205 474 
1,848 | 1,138 | 2,986 

773 542 | 1,315 
1, 009 369 | 1,378 
1,521 | 1,471 | 2,992 
6,044 | 8,993 | 15,037 
1,288 | 5,647 | 6,935 
2,245 | 6,389 | 8,634 
1,156 | 4,670 | 5,826 


2,447 | 4,136 | 6,583 
922 | 6,472 | 7,394 
6,370 | 33,012 | 39, 382 
1,374 | 8,207 | 9,581 
465 | 2,079 | 2,544 
1,609 | 8,872 | 10, 481 
97 379 476 
113 | 1,181 | 1,294 
691 | 1,065 | 1,756 
775 401 | 1,176 
169 393 

5,933 | 11,254 | 17,187 
1,624 | 4,967 | 6,591 
1,993 | 3,749 | 5,742 
12, 267 | 23,820 | 36,087 
6,926 | 25,628 | 32,554 
5,278 | 18,174 | 23, 452 


2,069 | 7,262 | 9,331 
951 | 8,967 | 9,91 

11,554 | 54,341 | 65,895 

169 | 2,416 585 

100 | 2,691 | 2,791 

42 181 223 

182 | 1,470 | 1,652 

133 | 1,416 | 1,549 


231 63 294 
384 152 536 
3,014 | 1,079 | 4,093 
1,012 731 | 1,743 
1, 205 668 | 1,873 
2,452 | 1,570 | 4,02 
8, 158 | 10,193 | 18,351 
1,359 | 6,091 | 7,4 
2,655 | 6,345 | 9,000 
1,169 | 6,004 | 7,173 
226 573 799 
165 222 387 
3,216 | 4,389 | 7,005 
930 | 6,834 | 7,764 
5, 401 | 36,440 | 41,841 
1,185 | 8,276 | 9,461 
341 | 2535 | 2,876 
1,453 | 10,161 | 11,614 
123 470 593 
143 | 1,402 | 1,545 
775 | 1,553 | 2,328 
871 492 | 1,363 
388 70 458 
7,041 | 11,788 | 18,829 
1,667 | 5,227 | 6,894 
3,373 | 3,674 | 7,047 
17,154 | 25,061 | 42,215 
7,691 | 33,767 | 41,458 
6,020 | 20,078 | 26,098 
358 977 | 1,335 
2,070 | 6,353 | 8,423 
1, 196 715 | 1,911 
1,034 | 2,386 | 3,420 
1 690 840 


86,389 |279, 596 |365, 985 | 16, 174 |102, 515 |305, 804 |408, 409 


1 Includes some crude oil burned as fuel. mE 
2 Diesel fuel comes within the distillate fuel-oil group and is included in the figures shown under the 


distillate heading. 
3 Revised. 


17, 229 


Although imports of fuel oil in 1937 totaled 23,419,000 barrels, only 
3,223,000 barrels of this quantity entered domestic consumption 
duty paid. The larger share of the imported fuel oil is received in 
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bond and is intended for the bunkering of vessels. Most of this 
bonded bunker oil is the output of refineries in the Netherland West 
Indies and is handled in this country at the port of New York. 

The 1936 and 1937 fuel-oil imports are divided as follows: Distillate 
fuel oils, duty paid for domestic consumption, 1936, none, and 1937, 
16,000 barrels: distillate fuel oils received in bond, 1936, 182 000 
barrels, and 1937, 526,000 barrels; residual fuel oils, duty paid for 
domestic consumption, 1936, 1,787,000 barrels, and 1937, 3,207,000 
barrels; and residual fuel oils received in bond, 1936, 17,014,000 
barrels, and 1937, 19,670,000 barrels. 

A build-up in fuel-oil stocks started in 1936 was continued in 1937. 
In 1936 distillate-fuel-oil stocks rose noticeably in contrast to a 
negligible increase in residual-fuel-oil stocks, while in 1937 stocks of the 
heavy fuel oil mounted to a marked degree whereas distillate stocks 
changed only slightly. 

During 1937 there was a net build-up in fuel-oil stocks of more than 
10,500,000 barrels. This increase in stored fuel oil is confined entirely 
to residual stocks, which rose 10,783,000 barrels in 1937 or about 13 
percent over the 1936 year-end inventory. In recent years stocks of 
both distillate and residual fuel oil have declined during the heating 
season, October through March or April, as the heating load at that 
time is added to the industrial demand for fuel oil. The spring months 
of 1937 were normal in this respect, and stocks of both light and heavy 
fuel oil showed their usual seasonal decrease. The unfavorable 
business conditions, which were so evident in the closing months of 
1937, had a marked effect on the demand for heavy oils used for indus- 
trial fuel. The result was that the market for this heavy fuel oil, 
which had shown an 8-percent gain during the first half of 1937 over 
the corresponding period of 1936, slumped to a 2-percent gain during 
the second half of the year. With this slackened demand for residual 
fuel oil the usual draft on the heavy-fuel-oil stocks during the closing 
months of the year failed to materialize as in previous years, conse- 
quently the quantities held at refineries mounted rapidly. There 
was little change in distillate-fuel-oil stocks during 1937, as the final 
inventory of 22,566,000 barrels is only 1 percent under the quantity 
held at the end of 1936. 

The total fuel oil stored in California in 1937 did not change as a 
decline in distillate stocks from 8,958,000 barrels in 1936 to 6,780,000 
at the end of 1937 is counterbalanced by an increase in heavy stocks 
from 65,481,000 barrels in 1936 to 67,656,000 in 1937. At refineries 
east of California stocks of light fuel oils changed from 13,855,000 
barrels in 1936 to 15,786,000 in 1937, while stocks of residual oil in- 
creased nearly 50 percent, or from 18,755,000 barrels at the close of 
1936 to 27,363,000 a year later. The heaviest accumulations of fuel- 
oil stocks in 1937 were in the East Coast, Indiana-Illinois, Texas Gulf 
Coast, and Louisiana Gulf Coast refining. areas. 

The movement of fuel oil by tanker from California to East Coast 
ports has become of minor importance in recent years. In 1934, 
14,024,000 barrels of California fuel oil were shipped to the Atlantic 
coast, but this trade dwindled to 877,000 barrels in 1935, when the 
rising price of California fuel oil and a sharp upward trend in tanker 
rates made 1t unattractive. This movement of fuel oil has not yet been 
revived, as it was limited to 625,000 barrels of light fuel oils in 1936 
and 726, 000 1n 1937. 
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Considerable fuel oil is shipped from the Gulf Coast area to eastern 
ports. Available records show the following quantities: 1935, 62,321,- 
000'barrels; 1936, 80,431,000; and 1937, 84,343,000. The 1937 total 
is divided into 27,452,000 barrels of distillate fuel oils and 56,891,000 
of heavy grades. 

The trend in fuel-oil prices was upward in the earlier months of 
1937 owing partly to a rising demand and partly to higher prices for 
crude oil, which increased from an average of $1.09 per barrel in 1936 
to $1.20 per barrel in 1937. Some recession in prices for the heavier 
fuel oils took place in the closing months of the year, when the demand 
slackened and stocks began to accumulate. | 

Heavy fuel oils for both ship and shore use advanced in price from 
$1.15 to $1.20 per barrel at New York in the closing days of January, 
at a time when crude oil increased in price in the Mid-Continent area. 
Relative advances were made at other Atlantic and Gulf ports at the 
same time but not on the Pacific coast, as prices there had already been 
raised from $0.95 to $1.00 per barrel earlier in the month. In the late 
spring the demand for heavier grades tightened, and this coupled with 
a reported scarcity in the Mid-Continent area forced the price from 
$1.20 to $1.35 per barrel at New York, effective May 11. A similar 
increase was posted at other Atlantic ports, but the increase was limited 
to 5 cents a barrel in the Gulf Coast area. "The California market did 
not follow this advance for some days, but the price of heavy fuel oil 
was finally increased to $1.10 per barrel. A sluggish demand for 
heavy fuel oil, due to declining industrial activities and mounting 
stocks, pushed down the New York price of Bunker C fuel oil from 
$1.35 to $1.25 per barrel on November 1. Prices at other Atlantic 
and Gulf coast supply points were relatively reduced, however, 
California prices did not follow the reduction until near the end of 
December. 

Light fuel oils, used extensively for heating, were in good demand in 
1937 in all but the summer months when there was some price shading. 
Representative grades made a net gain of less than a cent per gallon 
during 1937. The following table shows average monthly prices for 
kerosene, several grades of distillate fuel oils, and Bunker C fuel oil 
for the years 1935-37. 


18560—38— —ÀS' 
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Monthly average prices of kerosene and fuel oil in the United States, 1935-37 1 


January 
February 
August 
September 
November 
December 


1935 


41°-43° gravity w. w. Kerosene at 
refineries, Oklahoma 
cents per gallon..|3. 56/3. 58| 3. 53| 3. 60| 4.11) 4.00) 3.39) 3. 45| 3. 41| 3. 44| 3.41] 3.38] 3. 57 
Kerosene, tank-wagon at Chicago 
cents per ballon..|8. 00/8. 00| 8. 74] 9. 00| 9. 58] 9.80] 9. 80| 9. 80| 9.80) 9. 80| 9. 80| 9.80) 9. 33 
No. 1 straw distillate at refineries, 
Oklahoma... -- cents per gallon..|3. 23/3. 13] 3. 08| 3.041 3.45] 3.34] 3.05] 3.02] 3.06] 3.06] 3. 06| 3. 19] 3.14 
28°-30° gravity zero distillate at 
refineries, Oklahoma 


cents per gallon. .|2. 83/2. 92| 2. 76| 2. 71| 2. 77| 2. 80| 2. 73| 2.59] 2. 67| 2.75] 2.77] 2.87] 2.76 

Bunker C for ships: 
New York...dollars per barrel..|1. 15|1. 15| 1. 15| 1.15] 1.15) 1. 15| 1.09] 1.00/ .95| .95| .95| .95| 1.07 
Gulf coast. ..............- do....|1.00|1.00| 1.00| 1.00| 1.00] 1.00] .94| .85| .80| .80] .80| .80| .92 
California................- do....| .84| .84| .87| .92| .94] .94/ .94) .94| .94| .94| .86| .84| .90 

Diesel oil for ships: 
New York...dollars per barrel..|1. 88/1. 89| 1. 89| 1.89| 1. 89| 1. 77| 1.65| 1.65] 1.65| 1.65) 1.65) 1.65| 1. 76 
Gulf coast. ..............- do....|1. 70/1. 70] 1. 70] 1. 70| 1. 70| 1.60| 1. 50| 1. 50| 1. 50| 1. 50| 1. 50| 1. 50| 1.59 
California................. do....1 ( | ( | (3) | 1.29| 1.29| 1.29] 1.29| 1. 29| 1. 29| 1. 29| 1.18| 1.14] 1.26 

1936 


41?-43? gravity w. w. kerosene at 
refineries, Oklahoma 
cents pe T pallon: 3. 5313. 69| 4. 18| 4.39] 4. 20| 3.91| 3. 56| 3. 21| 3.13] 3. 22| 3.49] 3. 78| 3. 69 
Kerosene, tank-wagon at Chicago 
cents per gallon..|9. 80/9. 80| 9. 82/10. 10/10. 10/10. 10/10. 10/10. 10| 9. 20] 9. 20| 9. 20| 9. 50| 9.75 
No. 1 straw distillate at refineries, 
Oklahoma..... cents per gallon..|3. 31|3. 44| 3. 49| 3. 59] 3. 55| 3. 31| 3. 11| 2. 93| 2. 98| 3.11] 3.33| 3. 53| 3.31 
289-30? gravity zero distillate at 
refineries, Oklahoma 
cents per gallon. .|3. 06/3. 19| 3. 23| 3. 13| 2. 97| 2. 84| 2. 73| 2. 76| 2. 81| 2.94] 3.09] 3. 30| 3. 00 
Bunker C for ships: 
New York...dollars per barrel..|1. 05]1. 05| 1. 05| 1.05| 1.05| 1.05) 1.05| 1.08) 1. 1C| 1. 15| 1. 15| 1. 15| 1.08 
90 .90 90 .90| .90| . ; 3 . 


Gulf coast. ..............- do....| .90| .90 
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S 
so 
cn 
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© 
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California................. do.... .84 . 93 .93| .93| .93| .93| .93| .94| .94| .95| .93| .93| .92 
Diesel oil for ships: 

New York... dollars per barrel..|1. 65|1. 65) 1.651 1.65| 1.65| 1.65] 1.65] 1.65| 1.65] 1.651 1.65] 1. 65| 1. 65 

Gulf coast._..-.--.----..-- 0. "LOL 50| 1. 50| 1. 50| 1. 50| 1. 50| 1. 50| 1.50] 1.50| 1. 50| 1. 50| 1. 501 1. 50 

California................. do DL 14| 1. 18| 1. 19] 1.18] 1. 19| 1. 19| 1. 20| 1.20] 1.16] 1.08] 1.081 1.16 
1937 


419-43? gravity w. w. kerosene at 
refineries, Oklahoma 
cents per ee ote: 3. 89/4. 22) 4.25) 4.27] 4.30] 4. 26| 4.16) 4. 13| 4.13] 4.131 4. 13| 4. 16| 4.17 
Kerosene, tank-wagon at Chicago 
cents per gallon__|9. 57/9. 80/10. 10/10. 10/10. 10/10. 10110. 10110. 10/10. 10110. 10/10. 15] 10. 20/10. 04 
No. 1 straw distillate at refineries, 
Oklahoma..... cents per gallon. 3. 66/3. 97| 3. 93| 3. 81| 3. 80| 3. 75| 3. 75| 3.76) 3.81| 3.88| 3.89| 4.00| 3.83 
289-30? gravity zero distillate at 
refineries, Oklahoma 


cents per gallon..|3. 47/3. 56| 3. 50| 3. 44| 3. 44| 3. 40| 3. 25| 3. 26| 3. 34| 3. 56| 3. 58| 3. 63| 3.45 
Bunker C for ships: 
New York...dollars per barrel..|1. 15|1. 20| 1. 20| 1. 20| 1. 28| 1. 35| 1. 35| 1.35] 1.35] 1. 35| 1. 27| 1.25] 1.27 
Gulf coast...............- do....| .9511. 00| 1. 00| 1.00] 1.03] 1.051 1.051 1.05| 1.05| 1.05| .97| .95| 1.01 
California................. do.... .93|..94| .93| .93| .95| 1.09| 1.09| 1.09] 1.09] 1. 09 1. 09| 1.06} 1. 02 
Diesel oil for ships: 
New York. ..dollars per barrel..|1. 80/1. 85| 1.85] 1.85| 2.10! 2. 18| 2. 20| 2. 20] 2. 20| 2. 20| 2. 20| 2.20| 2.07 
Gulf coast................ do....|1. 58|1. 65| 1.651 1.651 1. 90| 1.90] 1. 90] 1. 90] 1. 90| 1. 90| 1. 90] 1. 90| 1.81 
California................- do....]1. 09/1. 26| 1.30] 1. 30| 1. 33| 1. 55| 1.64] 1.64] 1.64| 1.64] 1.64| 1.64| 1.47 
1 National Petroleum News. 1 Figures not available. 
LUBRICANTS 


The outstanding feature in the lubricants industry during 1937 
was the 26-percent increase in exports—from 8,691,000 barrels in 
1936 to 10,921,000 in 1937. 

Domestic demand for lubricants totaled 23,374,000 barrels in 1937 
compared with 22,323,000 in 1936 and 23,609, 000 in the peak year of 
1929. The accompanying table shows revised estimates of the pro- 
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portions of lubricating oil used for automotive and industrial purposes; 
the data are further analyzed to indicate the amount used for passen- 
ger cars, trucks, and busses. This additional break-down has been 
made possible by recent studies of the American Petroleum Institute 
on the ratio of gasoline consumption to oil consumption. The de- 
clining proportion of oil used in automobiles in relation to gasoline 
can be accounted for principally by the increase in the interval 
between oil changes. Whereas formerly it was common practice to 
change oil every 500 miles, some car manufacturers now recommend 
changes only every 2,000 to 5,000 miles, while some truck operators 
never change their oil. 


Domestic demand for lubricating oil, 1929-37 


[Thousands of barrels] 
Automotive 
Year Industrial Total 
Passenger demand 
CAES Trucks Busses Total 
KA BEER 9,754 2, 010 88 11, 952 11, 657 23, 609 
Är e SE 9, 899 2, 004 213 12, 116 9, 473 21, 589 
kr EE 9, 782 1, 965 221 11, 968 8, 100 20, 068 
19329. EE 8, 780 1, 739 216 10, 735 5, 879 6, 614 
Er ied duele. aai cilc 8, 516 1, 757 212 10, 485 6, 667 17, 152 
AN EE 8, 920 1, 920 227 11, 067 7,417 18, 484 
1085. s su c z Ql d cee uo 9, 098 2, 043 241 11, 382 8, 279 19, 661 
I930.. A A usus 9, 721 2, 270 255 12, 246 10, 077 22, 323 
193722 ebe 10, 111 2, 444 270 12, 825 10, 549 29. 374 


Production of lubricants increased from 30,927,000 barrels in 1936 
to 35,321,000 in 1937, the largest relative increases being in the Gulf 
Coast area and in California. Compared with 1936 production the 
Louisiana Gulf Coast increased 36 percent, in the Texas Gulf Coast 
30 percent, and in California 23 percent. 

Although the quantity of lubricants produced is relatively small, 
amounting to only about one-sixteenth that of motor fuel and one- 
thirteenth that of fuel oil, the value of this product gives 1t an import- 
ance not indicated in production and yield statistics. The price of 
high-grade Pennsylvania lubricating oils runs up to several times that 
of gasoline, while the labor force required in dewaxing, redistilling, 
filtering, blending, and other phases of lubricant manufacture accounts 
for a large proportion of the personnel in a refinery. 

One outstanding development during the past 7 years has been 
solvent refining. The process involves the separation of wax by dis- 
solving the naphthenic compounds in one of several solvents. Al- 
though the process is comparatively recent, most lubricants are pro- 
duced by this method. 

Stocks of lubricants on December 31, 1937, amounted to 7,512,000 
barrels compared with 6,942,000 on December 31, 1936. The East 
. Coast with 2,355,000 barrels, the Texas Gulf Coast with 1,406,000, 
and the California district with 1,155,000 had the largest stocks. 
These three districts had about 65 percent of the stocks for the whole 
country at the close of both 1936 and 1937. 
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Comparative analyses of statistics for lubricants in the United States, 1986-37, by months 
and districts 


Domestic , 
Production š Stocks 
Yield demand 
(thousands ( (thousands 
percent) (thousands 
of barrels) of barrels) of barrels) 


1936 1937 | 1936 | 1937 | 1936 1937 1936 1937 


By n. 


ANUATY L. Q. uu ee 2,309 | 2,649 | 2.7 | 2.8 | 1,319 | 1,683 | 7,127 6, 788 
February..........................-- 2,204 | 2,728 | 2.7| 3.2] 1,520 | 1,486 | 7,385 7,115 
A A A 2,537 | 2,863 | 3.0 | 3.0 | 1,820 | 2,490 | 7,137 6, 771 
ADI A A lume s 2,687 | 3,048 | 3.2| 3.3| 2,197 | 2,2 7,044 6, 556 
By uu au EE 2,768 | 3,141 | 3.1 | 3.1 | 2,029 | 2,078 | 6,884 6, 478 
A sn a Sees 2, 2,988 | 2.8 | 3.0 | 1,935 | 2,039 | 6,799 , 447 
AA MEE 2,626 | 2,980 | 2.9] 2.8 | 2,027 | 1,984 | 6,620 6, 
¿A cuero eee 2, 2,900 | 29| 2.8 | 1,780 | 1,924 | 6,730 6, 426 
Betptember 2,567 | 2,920 | 2,8 | 2.8 | 2,059 | 1,968 | 6, 544 6, 542 
UN AMI A 2,632 | 3,215 | 2.8 | 3.1 | 1,878 | 1,972 | 6,576 6, 789 
November 2,953 | 3.0| 3.0 | 1,938 | 2,037 | 6,628 6, 907 
December... loci culcamece scu 2,767 | 2,936 | 3.0| 3.0 | 1,821 | 1,489 | 6,942 7, 512 
Total United States............... 30, 927 | 35,321 | 2.9 | 3.0 | 22,323 | 23,374 |........]-.------- 
By districts: 
East Coast... aoi a ina cada 8,409 | 9,360 | 4.5] 4.7 2, 151 2, 355 
Appalaehian:.. u. uo u O. us: 5,665 | 6,083 | 14.7 | 15.1 1 807 
Indiana, Illinois, Kentucky, etc... 3,242 | 3,457 | 2.2] 2.1 615 667 
Oklahoma, Kansas, and Missouri....| 3,465 | 3,659 | 3.0 | 3.0 625 710 
NENT ue BEER 217 229 .3 .3 (1) (1) 85 
Texas Gulf Coast 6,108 | 7,929 | 2.6| 2.8 1, 350 1, 406 
Louisiana Gulf Coast 919 | 1,246| 2.0] 2.4 118 150 
Arkansas and Louisiana Inland...... 522 467 | 2.2] 1.9 34 69 
Rocky Mountain..................-. 282 305 1.4 1.3 109 108 
California. ..................-......- 2,098 | 2,586 | 1.1] 1.3 1, 055 1,155 
Total United States. ....--.-------- 30,927 | 35,321 | 2.9 | 3.0 | 22,323 | 23,374 | 6,942 7, 512 


1 Figures not available. 


Lubricating-oil prices in 1937 reflected the general sentiment as to 
business conditions; in fact, the variations in prices were more pro- 
nounced than those i in the majority of the principal products. Most 
prices rose in the spring, eased off in the summer, and fell precipi- 
tously during the remainder of the year. However, this was not 
true of all grades. The price of Oklahoma pale neutrals, which had 
dropped to 9.00 cents in October 1936, recovered to 10. 50 cents by 
February 1937, where it remained for the rest of the year. The 
average price of a Pennsylvania neutral, on the other hand, after 
declining from 28.25 cents per gallon in January 1935 to an average 
of 21.39 cents for 1936, rose from 23.13 cents in January 1937 to 
27.75 cents in May, then dropped 9.0 cents to 18.75 cents in Decem- 
ber. Pennsylvania 600 flash, steam-refined cylinder stock, after a 
steady increase from 7.75 cents in March and April 1935, rose from 
13.75 cents in January 1937 to a peak of 17.75 cents in April, then 
declined 56 percent to 7.75 cents during most of December. 

As might be expected, this was reflected in a drop in the prices of 
Pennsylvania bright stocks, the price for one grade declining from 
28.25 cents in April to 18. 25 in December. The prices for Oklahoma 
bright stocks followed a similar pattern but within a narrower range. 
The price for one grade in Oklahoma, after increasing from 13.0 cents 
in January 1935 to an average of 17. 17 cents for 1936, rose from a low 
of 16.5 cents in January 1937 to 19.5 in April, May, and June, then 
fell off to 15.0 cents at the close of the year. The prices of Gulf 
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Coast lubricants have been characterized by very small changes; 
the price of 500-viscosity neutrals at the close of 1937 was virtually 
the same as on January 1, 1937. 


Average monthly refinery prices of five selected grades of lubricating oil, 1935-37, 
in cents per gallon! 


Jan.| Feb.|Mar.|Apr.| May|June|July | Aug.|Sept. |Oct. |Nov.| Dec.| er- 
age 


1935 
Oklahoma: 
200 viscosity, no. 3 color, neu- 
tral......... usar eui 11. 75111. 75/11. 75|11. 75|11. 75114. 75111. 75|11. 75|11. 75/11. 75/11. 75/11. 75111. 76 
150-160 viscosity at 210°, bright 
stock, 10-25 pour test........ 13. 00/13. 25/13. 50/13. 50/13. 62|14. 25/14. 50|14. 50/14. 90/16. 00/10. 50/10. 50/14. 50 
Pennsylvania: 
200 viscosity, No. 3 color, neu- 
tral, 420-425 flash, 25 pour 


Le GE 28. 25127. 50/26. 25123. 25/23. 25/23. 25/23. 25/22, 88/21. 55/22. 25/22. 75122. 75123. 93 
600 steam-refined, cylinder 
SLOCR ii ouch lou oe ae 8. 50| 8. 88| 7. 75| 7. 75) 8.69| 9.75| 9.75| 9.75| 9.75| 9. 75| 9. 75) 9.75) 9.15 
Gulf Coast: 500 viscosity, No. 
214-3)% color, neutral........ 8. 50} 8. 50| 8. 50| 8. 50| 8. 50| 8. 50] 8. 50| 8. 50| 8. 50| 8. 50| 8. 50) 8. 50] 8. 50 
1936 
Oklahoma: 
200 viscosity, No. 3 color neu- 
fal e centred ei 11. 75/11. 75111. 75|11. 75/11. 19/11. 75111. 75/11. 75/11. 75| 9.751 9. 80/10. 00111. 22 
150-160 viscosity at 210?, bright 
stock, 10-25 pour test........ 16. 50/16. 50/16. 50116. 88/17. S8|18. 00118. 00118. 00/17. 94/16. 88/16. 50/16. 50/17. 17 
Pennsylvania: 


200 viscosity, No. 3 color, neu- 
tral, 420-425 flash, 25 pour 
LOSE A NM E 22. 75/22. 25|21. 05/20. 25/20. 50/20. 75120. 75/20. 75|20. 88|21. 50122. 45/22. 75/21. 39 


A decur 9. 75/10. 38/11. 65/12. 13/13. 13/13. 65/13. 75/13. 38/13. 38/12. 78/12. 95/13. 25|12. 51 
Gulf Coast: 500 viscosity, No. 
21-34 color, neutral........ 8. 50| 8. 50| 8. 50} 8. 50| 8. 50| 8. 50| 8. 50| 8. 50| 8.251 8. 25| 8.45| 8. 50| 8. 45 
1937 
Oklahoma: 
200 viscosity, No. 3 color, neu- 
Pul. 6 A 10. 00/10. 50/10. 50/10. 50/10. 50/10. 50/10. 50/10. 50/10. 50/10. 50/10. 50/10. 50/10, 46 
150-160 viscosity at 210%, bright 
stock, 10-25 pour test. 17. 00/18. 25/19. 30/19. 50119. 50/19. 50/19. 00:18. 50/17. 25|16. 25/16. 00/15. 25117. 94 
Pennsylvania: 
200 viscosity, No. 3 color, neu- 
tral, 420-425 flash, 25 pour 
test o codo coca sac 23. 13/23, 25/24. 55/26. 00/27. 75|27. 35125. 38|24. 80|24. 75|24. 25|21. 05/18. 75|24. 25 
600 steam-refined, cylinder 
SLODE it atraca 13. 75115. 25/17. 05/17. 69/17. 25/16. 85/14. 88/14. 30/13, 44|10. 22| 8. 95| 7. 88/13. 96 
Gulf Coast: 500 viscosity, No 
214-314 color, neutral........ 8.75| 9.251 9. 03| 8. 88| 8.88] 8.88| 8.88| 8.88| 8.88| 8. 88| 8.88| 8. 50| 8, 88 


1 National Petroleum News. 


OTHER PRODUCTS 


WAX 


Domestic demand for wax declined from 301,488,000 pounds in 
1936 to 292,489,000 in 1937, but exports increased from 187,342,000 
to 231,442,000 pounds, resulting in an increase in total demand of 
35,101,000 pounds (7 percent). Imports of wax increased from 
16,669,000 pounds in 1936 to 36,929,000 in 1937. 

Production of wax in 1937 lagged behind 1936 production in Janu- 
ary and March, then swept ahead of it to a total of 521,360,000 
pounds for the year, compared with 472,920,000 for 1936. Stocks 
increased from 115,434,000 to 144,992,000 pounds, the larger part of 
the increase being in those of crude scale wax. 
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Comparative analyses of statistics for wax in the United States, 1936—37, by months 
and districts 


[Thousands of pounds] 
Production e Stocks 


Crude scale Refined 


1936 1937 1936 1937 
1935 1937 1936 1937 


By months: 
A AA 44,809 | 41,720 | 24,901 | 29,160 | 71,767 | 71,135 | 46,869 | 36,355 
February .....................- 36,120 | 41,720 | 23,889 | 19,061 | 70,739 | 72, 220 | 47,573 | 36,792 
March coco os side 42, 280 | 41,720 | 23,631 | 24,637 | 71,678 | 70,706 | 48, 33, 857 
9.0091 EE 39, 480 | 43, 680 25, 749 | 30,435 | 72, 872 | 68, 461 | 48,985 31, 814 
Müy AAA 40,320 | 47,320 | 25,550 | 22,125 | 72,861 | 71,432 | 48,555 | 32, 182 
ET s ose c ae Duis 38, 920 | 41,160 | 31,737 | 24,634 | 75,554 | 71,384 | 41,808 | 32,377 
JUly i dc eua IS 22 , 720 | 43,680 23, 021 | 29,101 | 75,119 | 73,793 | 43,138 34, 110 
AUPUSU. 2. 25min dE pates 35 42, 000 | 22,984 | 23,445 | 73,043 | 76,338 | 43,845 | 38,928 
September. ...................- 34, 440 | 42, 000 22, 434 | 22, 948 | 72,058 | 81,744 | 41,301 41, 354 
OGLODEE z uos ane EEN 42, 840 | 44, 240 26, 983 | 23,398 | 72, 318 | 86,546 | 40, 731 42, 449 
November_..------------------- 42,840 | 49,000 | 22,173 | 21,922 | 77,057 | 93,197 | 42,250 | 46,670 
December.....................- 41,160 | 43,120 | 28, 436 | 21,623 | 77,397 96, 915 38, 037 | 48,077 

Total United State: `... 472, 920 |521, 300 | 301, 488 |292, 489 |--------ļ|--------ļ--------|-------- 

By districts: 
East Coast EE 215, 600 |249, 760 18, 278 | 34,572 | 18,048 | 27,953 
Appalachian.................... 82, 880 | 87, 360 13, 905 | 13, 188 1, 521 2, 188 
Indiana, Illinois, Kentucky, etc.| 38, 360 | 43, 120 16,297 | 21,639 | 2,108 2, 610 
Oklahoma, Kansas, and Mis- 

1 AAA 31,640 | 33, 600 (1) (1) 2,110 | 2,722 | 1,186 1, 545 
Texas Inland................... ,800 | 3,360 246 144 |........|.-----.-- 
Texas Gulf Coast............... 59, 920 | 52, 640 1,118 856 | 13,336 | 10,078 
Louisiana Gulf Coast........... 22. 680 | 28, 000 615 573 506 1, 882 
Arkansas and Louisiana Inland. |........ 1.4001 iret A suse 585 
Rocky Mountain............... 19, 040 | 22, 120 24, 828 | 23,221 | 1,272 1, 236 

Total United States. ......... 472, 920 |521, 360 | 301, 488 |292, 489 | 77,397 | 96,915 | 38,037 | 48,077 


1 Figures not available. 


The average Pennsylvania refinery price per pound of a repre- 
sentative grade of wax during 1937 was 2.82 cents, 0.39 cent more 
than in 1936 and 0.53 cent more than in 1935, but it was still under 
the 1934 price—3.55 cents. As the year 1937 opened, the price was 
2.52 cents; it rose to a peak of 3.00 cents in July and August, then 
declined to 2.85 cents in December. 


Average monthly refinery price of 122 to 124 white crude scale wax at Pennsylvania 
refineries, 1935-37, in cents per pound 1 


Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Aver- 


1035...] 3.08 | 2.83 | 2.28| 2.13| 2.13| 213| 2.13| 2.00| 2.07| 2.13] 2.8 2. 33 2. 29 
1936...| 2.33 | 2.40 | 2.57 | 2.58] 2.41| 2.34| 2.38| 2.39| 2.43 | 2.43 | 2.43 | 2,45 2. 43 
1037...| 2.53 |- 2.65 | 2.68 | 2.60| 2.73 2.95 | 2.96 | 2.95 | 2.98 | 2. 2. 91 2. 82 


t National Petroleum News. 


COKE 


All branches of the petroleum-coke industry declined in 1937 except 
exports. Domestic demand was only 1,153,000 short tons in 1937 
compared with 1,253,100 in 1936, while production dropped from 
1,378,200 tons in 1936 to 1 ,306, 600 in 1937. Stocks declined from 
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389,400 tons in 1936 to 378,600 in 1937. Exports increased from 
124,600 tons in 1936 to 164,400 in 1937, leaving a net drop in total 
demand of 60,300 tons. 


Comparative analyses of statistics for petroleum coke in the United States, 1936-37, 
by months and districts 


Production Yield Domestic de- Stocks 
(thousands of (percent) mands (thousands| (thousands of 
pe of short tons) short tons) 


short tons) 


1936 1937 | 1936 | 1937 | 1936 1937 | 1936 | 1937 


By months: 

ETC e occu a da 120.2 | 102.2] 0.7] 0.6 139.8 | 104.1 | 360.3 | 384.1 
Ns AAA 108. 0 91.6 SÉ , 128. 7 88.7 | 334.2 | 379.7 
ET d EEN 105.4 | 107.2 .6 .6 69.7 80.2 | 360.1 | 403.3 
AD ees aio AA 108. 6 101.8 .6 .6 96. 7 79.9 | 307.4 | 411.7 
Maya Rc tacto ia ion Loa 113. 2 109. 6 .6 . 5 93.0 104.8 | 381.5 | 399. 2 
Ús EE 122.0 99.6 Mi .5 108. 7 74.7 | 382.3 | 390.5 
AAA ceca A EE 120.2 | 109.6 7 .5 95.2 96.5 | 399.1 | 380.1 
MUCUS AA A ducat ec oe 120. 8 113. 0 .6 .5 81.8 95.1 | 409.1 | 375.5 
September..................-........-. 123. 0 113. 4 . 7 . 5 105.8 117.2 | 423.2 | 360. 4 
October AAA sri mE a ease 116.8| 127.0 .6 .6 120.2 | 141.2 | 407.8 | 329.2 
Novenbef.... . . . ... RG 111.4 111.2 .6 .5 102. 5 69. 4 | 399.9 | 366.2 
ns aerer 108.6 | 120.4 .6 .6 111.0 | 101. 389. 4 | 378.6 

Total, United Gates 1, 378. 2 |1, 306. 6 .6 5 | 1,253.1 |1, 153. 0 |.......|.-.-.- 

By districts: 

Rast COASL. .-------------------------- 16. 6 10.4 sI 0 10. 3 10.0 
Appalachian..................-..-...-- 28.6 24.4 .4 .3 8.3 2.6 
Indiana, Illinois, Kentucky, etc. ...... 742.4 | 726.8| 2.5] 2.2 148. 5 | 158.0 
Oklahoma, Kansas, and Missouri... 236.4 | 236.2] 1.0] LO 16.8 | 21.9 
Texas Inland... nece ERES 61.4 | 106.2 .5 Ni (1) (1) 24.5 | 64.6 
Texas Gulf Coast 162.0 | 112.8 .4 .2 66:8 | 52.4 
Louisiana Gulf Coast.................- 21.4 16.6 .2 .2 12. 4 8.6 
Arkansas and Louisiana Inland........ 2.4 2.0 .1 Ald C ee c c aq  II------ .1 
Rocky Mountain... 106. 6 70.8 | 2.6] 1.5 62.6 | 56.7 
California... .... ea Braces .4 .4]| 0 0 39.2 3.7 

Total, United Gates -------- 1, 378. 2 |1, 306. 6 .6 .5 | 1,253.1 |1, 153.0 | 389.4 | 378.6 


1 Figures not available. 
ASPHALT AND ROAD OIL 


Domestic demand for asphalt continued to climb, increasing 425,300 
tons—from 3,744,500 short tons in 1936 to 4,169,800 in 1937. Produc- 
tion increased 464,600 tons—from 3,868,800 to 4,333,400 tons. Ex- 
ports dropped from 211,400 to 45,000 tons, while imports increased 
from 21,600 to 79,200 tons. These changes were reflected in a build- 
up of stocks from 364,200 tons at the end of 1936 to 566,100 at the 
end of 1937. 

Domestic demand for road oil increased from 7,279,000 barrels in 
1936 to 8,008,000 in 1937. Production also increased, from 7,398,000 
barrels in 1936 to 7,853,000 in 1937, while stocks declined from 851,000 
barrels at the end of 1936 to 667,000 at the end of 1937. Details for 
asphalt and road oil may be found in the chapter on Asphalt and 
Related Bitumens. 

STILL GAS 


The production of still or refinery gas totaled 229,781 million cubic 
feet in 1937 compared with 226,466 millon in 1936. 


MISCELLANEOUS PRODUCTS 


Of outstanding interest in the most-recent figures on the production 
of miscellaneous products are the continued gains in the production 
of medicinal and absorption olls. 
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Production of miscellaneous oils, in e United States, 1935-36,! by districts and 
classes 


[Thousands of barrels] 


Sp :41. [Liquified 
mn Petro- | Absorp- | Medici- | Special- 
District : : ; : petro- | Other | Total 
latum | tion oil | naloil ties leum gas 
1935 

East Coast... cs ococcconsicaocontass 94 7 111 12 374 64 662 
Appalachian.... ... od 205 ¡YN AAA MA lis Susan 39 256 
Indiana, Illinois, Kentucky, etc....... 21 AAA AA 1 84 46 162 
Oklahoma, Kansas, and Missouri.....- 25 69 |........- 1 3 24 122 
Texas Inland... uos A IA FO A AM INDORE 4 74 
Texas Gulf Coast... .... AA A 22 104 22 155 
Louisiana MENO AMA A PA E O AA 17 17 
Arkansas and Louisiana Inland.......|.........|..----... |]. ----.-..].-------.].-....--- 77 77 
Rocky Mountain. ...................- 4 AAA AA A MERCEDES 47 51 
¡Sil AAA AA 17 29 53 151 62 312 

Total United Gates 366 175 140 89 716 402 1, 888 

1936 

IA EEGEN 150 9 122 8 421 67 777 
Appalachian.........................-. 167 IS AA Il GE 54 245 
Indiana, Illinois, Kentucky, etc........ 90 [2:222 A 2 120 77 229 
Oklahoma, Kansas, and Missouri. .... 44 69. MEA DEE ee 42 155 
Texas Inland. oie io lala 05 A Me eg A Soh toc 65 
Texas Gulf Coast. ...................- 6 ucc cL et cereus 21 117 178 322 
Louisiana Gulf Coast. ................].-------- ¡E MONA ARA MISERE 25 26 
Arkansas and Louisiana Inland.......|.........]..--.-...].- 2... .. | ------..].----.-.. 23 23 
Rocky Mountain....................- PA AA PA NS CPP 127 129 
California: i cuan II PE 42 34 6 46 49 177 

Total United States............. 399 199 156 48 704 642 2, 148 


1 Figures for 1937 not yet available. 


WORLD PRODUCTION * 


More than 2 billion barrels of crude petroleum were produced in 
1937 by all countries for which statistics are avallable. The increase 
of 13 percent over the world output of 1936 was due principally to a 
gain of 16 percent in the production of the United States, 20 percent 
in that of Venezuela, and 26 percent in that of Iran, as well as to 
smaller increases in the production of Netherland India, Mexico, 
Bahrein Island, Trinidad, the U. S. S. R., Colombia, and Canada. 
In contrast, petroleum production in Rumania declined 18 percent, 
chiefly owing to & sharp drop in the output of the Bucshani, Gura 
Oenitzei, Viforata, Boldeshti, Razvad, and Runcu fields. 

Seventy-eight percent of the world output in 1937 came from North 
and South America. The United States alone contributed 63 percent 
of the world total, Venezuela 9 percent, Mexico 2 percent, and Co- 
lombia 1 percent. In the Eastern Hemisphere the U. S. S. R. fur- 
nished 10 percent of the world total, Iran 4 percent, Netherland India 
and Rumania 3 percent each, and Iraq 1.5 percent. 


3 By A. H. Redfield, Petroleum Economics Division, Bureau of Mines, 
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Crude petroleum produced in principal countries of the world, 1983-37, in thousands 
of barrels 


[Compiled by R. B. Miller] 


Country 1933 1934 1935 1936 1937 
North America: 
CT EE 1,145 1. 411 1, 447 1, 500 2, 978 
VI e EEN 34, 001 38, 172 40, 241 41, 028 46, 907 
Trinidad -ie ote eee es 9, 561 10, 894 11, 671 13, 237 15, 503 
> United States... -...----------------- 905, 656 908, 065 996, 596 | 1,099, 687 1, 277, 653 
Other North America................- 23 28 47 62 62 
Total North America................ 950, 386 958,570 | 1,050,002 | 1,155, 514 1, 343, 103 
South America: 
ArpantiDBa. e a ns 13, 691 14, 025 14, 297 15, 458 16, 236 
Bolivia oscar criada de 112 159 164 105 122 
o A eum undo ure 13, 158 17, 341 17, 595 18, 752 20, 293 
IN AAPP A A 1, 620 1, 637 1, 732 1, 951 2, 161 
A A EE LL 13, 257 16, 314 17, 067 17, 503 17,467 
> Venezuela._._..........--_-------.---- 117, 720 136, 103 148, 529 154, 794 185, 701 
Total South America................ 159, 558 185, 579 199, 384 208, 653 241, 080 
Europe 
Aland... 2022222100292 029222022 11 10 41 273 619 
AUSIA eege 6 28 44 221 
Czechoslovakia... 00200000M 122 178 133 127 123 
o See c anten me tu eese eee! 562 557 539 535 503 
EN AA ax amc 1, 665 2, 187 2, 996 3, 115 3, 177 
CHE 151 119 2 107 
Poland e ee 4, 072 3, 913 3, 812 3, 788 3, 708 
= RUMANA A 54, 020 62, 011 61,310 63, 655 52, 176 
AU S.S. AA AO 153, 382 174, 986 182, 386 197, 418 199, 475 
Other Europe.......................... 
Total Europe 4...................-.- 214, 049 244, 02A 251, 382 269, 082 200, 110 
Asia: 
Bahrein Island........................ 31 285 1, 265 4,645 7,763 
India, British.....................-... 8, 743 9, 201 9, 210 9, 566 9, 852 
Pm Iran (Persia). .... ---------------- 54, 392 57,851 57, 304 62, 699 78, 741 
RS liec teo cR pede eo au s 917 7, 689 27,311 30, 307 30, 604 
Japan (including Taiwan)............. 1, 455 1, 821 2, 250 2, 445 2, 487 
,. ^ Netherland India...................... 42, 667 46, 925 47, 171 50, 026 . 2 56, 275 
g Sakbhatn see EE NN 2, 630 2, 798 2, 545 2, 218 2, 380 
Sarawak and Brunei. 4, 490 5, 140 5, 540 5, 343 6, 026 
Total Asia 9$....... 2 ooo. 115, 325 131, 710 152, 611 167, 249 194, 128 
E 
O EE 1, 663 1, 546 1, 295 1, 277 1, 149 
Other Africa. o 2 c Lc cL ll... 4 
Total Alrite sucias ci 1, 670 1, 552 1, 299 1, 280 1,171 
Austral: cani di e ee eee 9 6 6 4 4 
Ündistributed........ ue oe Ae EN Seeerei 3 4 4 4 4 
RY A II i |l III PE | 
cms Grand e EE 1,441,000 | 1,521,445 | 1,654, 688 | 1,801, 786 2, 040, 500 


1 Preliminary figures. 
2 Approximate production. 
3 Includes fields in Asia, other than Sakhalin. 
‘Includes U. 8. 8. R. fields in Asia, other than Sakhalin. 
n: Exclusive of U. S. S. R. fields in Asia, other than Sakhalin, which are included with U. $. 8. R. in 
urope. 


OIL SHALE 


To date, oil shale has contributed little to the world supply of 
mineral oil, insofar as belated and incomplete statistics indicate. In 
Estonia 424, 000 barrels of crude shale oil were produced in 1936 and 
736,000 in 1937. British refineries treated 849,000 barrels of Scottish 
shale oil in 1935 and 869,000 in 1936. In Manchuria 440,000 barrels 
of crude oil were distilled from Fushun shale in 1935. 
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World production of oil shale, 1933-37, in metric tons 


[Compiled by M. T. Latus] 


Country 1933 1934 1935 1936 1937 

Australia: 

New South Wales. ....................|.-.-.-..-... 203 A GE (1) 

Tasmania oo cooconscasoioodcsprosca sia 3, 456 3, 329 "yb A (1) 
China (Manchuri8)....................... 2, 683, 440 | 2,105,765 | 3, 436, 647 1) (1) 
Estona eee ae es 499, 969 588, 604, 288 766, 410 1, 121, 860 
Fra Bees AA AAA 91, 000 102, 340 88, 473 
Germany (Bavaria). ....................-- 86 722 874 (1) 

ite AE Cie a tas 918 49 1, 118 889 (1) 

BDBüll.-.22z20eecesenezeetexcedsétcodeczesee 60, 448 37, 783 (1) (1) (1) 

8. IND C T TK oer 201, 6, 400 417, 000 7 (1) 
United Kingdom: Socotland................ 1,419,410 | 1,423,257 | 1,430,976 | 1,432,036 (1) 
PA A su u E 527 

1 Data not yet available. 2 Includes some boghead coal. 


UNITED STATES TRADE* 


Imports.—Little change occurred from 1936 to 1937 in total imports 
of crude and refined mineral oils, into the continental United States. 
Imports amounted to 4.1 percent of the total new supply of mineral 
oils in 1937 and 4.8 percent in 1936. 

As a result of a strike in the Venezuela oil fields during the first 
quarter of 1937, receipts of foreign crude petroleum, both dutiable 
and in bond, decreased 15 percent from those of 1936. On the other 
hand, total imports of refined and semirefined petroleum were 20 
percent larger in 1937 than in 1936. The principal increase was in 
receipts of fuel oil, chiefly entered in bond to supply vessels. "Total 
receipts of unfinished oils were slightly less in 1937 than in 1936. Of. 
the total imports of 29,653,000 barrels of fuel oil and topped petroleum 
reported for 1937 by the Bureau of Foreign and Domestic Commerce, 
the Netherland West Indies furnished 24,389,000 barrels, Mexico 
3,226,000, Trinidad 12,000, and Canada 26,000. 


4By A. H. Redfield, Petroleum Economics Division, Bureau of Mines. 
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In general, less petroleum say imported for refining and rerunning 
and more for supplies of vessels. While imports of finished products 
for direct consumption showed a large proportional increase, they 
constituted only 3 percent of total imports in 1936 and 7 percent In 
1937. 
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Exports.—The United States continued to be a net exporter of 
mineral oils. Exports of crude and refined petroleum from the 
continental United States, together with shipments to noncontiguous 
territories, increased 31 percent in 1937 over 1936. These foreign 
and territorial shipments constituted 11 percent of the total demand 
for mineral oils in 1936 and 13 percent in 1937. 

Exports of crude petroleum, chiefly to the refineries of Canada, 
Japan, France, Germany, Italy, and Argentina, were more than 
one-third larger in 1937 than in 1936. Exports and territorial ship- 
ments of refined products increased 29 percent from 1936 to 1937; 
however, they represented & decrease of 23 percent from 1929, when 
a total of 136,719,000 barrels of refined products was exported and 
shipped to noncontiguous territories. Outward shipments of all 
major refined products increased considerably in 1937 over 1936. 
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Europe received 40,154,000 barrels or 42 percent of the total exports 
of motor fuel, kerosene, gas oil, fuel oil, and lubricating oils exported 
in 1937 compared with 32,011,000 barrels (45 percent) of the major 
refined oils exported in 1936. In 1929, however, 61,305,000 barrels or 
49 percent of the total exports of major refined oils went to Europe. 
' This marked decrease is due partly to increased refining activity in 
Rumania, France, Germany, Italy, Czechoslovakia, Belgium, and 
Austria and partly to increased shipments of refined oils from Curaçao 
and Aruba to European countries. 


Major petroleum products exported from the United States, 1936-37, by countries of 


destination ! 


[Thousands of barrels, except wax, which is in thousands of pounds] 


Exports to foreign countries: 
North America: 


Mexico.................-- 
Netherland West Indies. ` 


South America: 


Gas oil and | Lubricating Wax 


Gasoline 1 Kerosene fuel oil oil 


1936 | 19373 | 1936 | 19373] 1936 | 19373| 1936 |19373| 1936 | 1937? 


37 
267 277; 127| 137| 549) 734 39 


3, 369; 6, 548] 1,618} 1,576) 6, 289/10, 896}; 576] 719| 12, 513| 26, 586 
— 


a—m O | = | ey 
m— | —— o. 


Argentina................ 155 1 1 UE, AA 39 37| 6,130| 4,355 
Brazil A A 1,157| 1,404) 501} 523 51 69| 207| 277| 2,271| 2,534 
Chlle...-. ul... ies 178 174 6 23| 1,644] 2, 878 53 58| 1,810| 2,579 
Colombia................ 12 liso laa NEE 15 17| 7,143| 5,625 
Other South America..... 178 114 69 69| 122 320 77 97| 11,579| 10, 769 
1,675| 1,704| 577| 616} 1,819| 3,267| 391 486| 28, 933| 25, 862 
Europe: 
Belgium. ................ 1,442) 2,141 43 28| 796 1,579| 797 978] 8,004| 12,174 
Denmark................ 183 4 56| 271 166|  204| 1,693| 2,348 
Finland: AAA ds L. 129; 110 d. A 152. 7 16 726| 1,296 
France..................- 867| 2,234 2 1| 104 978) 4791 441 395 576 
Germany...............- 657 977 1 79| 2,841] 2,690} 1,271) 1,150| 9,959| 29, 905 
Irish Free State. ......... 167 207 40 55 11 14 6 5| 2,076| 2,627 
TOON API ine 426 437 9 94| 1,689! 721| 261| 374| 28, 154| 21,058 
Netherlands. ...........- 789| 2,071| 693| 1,118| 1,741| 2,720| 319| 564| 5,803| 7,077 
Norway.........--.-....- 60 206 97| 161; 257| 398 35 36 753| 1,468 
Portugal................- 319 148| 198 93 11 42 42 971_______ 1,013 
SPAIN Ll S ¿Sus 2, 056 823/......|...... 1,252| 301 28 37 584| 1,655 
Sweden.................. 441 8211 356| 269| 275| 1,179 87| 157] 5,534| 8,412 
United Kingdom......... 4,665  5,382|  937| 1, 294| 1,360} 2, 447| 2, 058| 2, 542| 55, 604| 58, 440 
Other Europe............ 306 184 64 63|  869| 595 47| 130| 5,166| 3,499 
12, 378} 16,148| 2, 554| 3, 331/11, 477/13, 944| 5, 603| 6, 731/124, 5111151, 548 
Asia: 
India, British. ...........|........ 1 6 disse 30; 425 570 866| 1,423 
China, Hong Kong, and 
Kwantung............- 642 1,209| 684] 1, 432 571| 1,036 274 434| 10,192| 3,209 
E A 1,081) 1,402|...... 182| 9, 256/10, 353} 308| 447 365 143 
S d Islands. ...... 917 769} 513| 412| 865| 734 68| 111| 1,345 860 
¡IN in EE 546| 1,544|......|......|-...-- WEEN MUNERE E DE 
Other Asig . . . . 136 168 97 311 226 203 180 212| 1,114| 4,461 
3,322| 5,093] 1,300| 2, 340/10, 918/12, 359| 1, 255| 1,774| 13, 882} 10, 096 
ae | oes e |—— |—— wv |— e — 
Africa: 
Union of South Africa. ... 895| 1,145| 152 198 45 40| 130 23| 2,059| 3,890 
Other Africa............. 513 991| 305| 269 98| 960| 276| 532! 4,530| 12, 744 


1,408; 2,136 457, 467; 143] 1,000; 406)  555| 6, 589) 16, 634 


Cea. | PAR | AAA | sa | AR AAA | as || rn | as gege 
— ara A | erence | Oe || aa j| oe || OEE 


1 Bureau of Foreign and Domestic Commerce 


2 Includes natural gasoline. 
3 Preliminary figures. 
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Major petroleum products exported from the United States, 1936-37, by countries of 
destination—Continued 


[Thousands of barrels, except wax, which is in thousands of pounds] 


Gas oil and | Lubricating 
fuel oil oil Wax 


1936 1937 | 1936 | 1937 | 1936 | 1937 | 1936 | 1937 | 1936 | 1937 


Gasoline Kerosene 


Exports to foreign countries—Con. 


Oceania: 
Australia................. 1,877| 1,874 181| 281 113 20} 354| 487 814 882 
New Zealand............. 562 628 15 35| 736| 258 18| 110 37 52 
Other Oceania. .......... 40 86 11 18| 110 59|......|] | 3l....... 1 


quan | an ls | sn sn a | ee 


2,479 2,588} 207| 334| 959 337| 372| 000 851 935 


es || ieee o ss A o RM n 


Shipments to noncontiguous ter- 


ritories: 
Alaska... occi aues rohs 186 218 7 9| 1,044| 1,039 17 16 5 9 
Hawaii. T uu o cose sax 1,170} 1,166| 130| 123) 2,031| 2, 492 49 97 37 27 
Puerto Rico. ................ 487 531 97| 10 224 1 24 26 21 22 
Virgin Islands................ 14 18 2 4 2 5 1 1|....... 2 


1,857| 1,9 236| 245] 3, 301| 3, 640 91} 140 63 60 
— i Eege ged | |l 2—— | aaə —p a A aə 
Exports from noncontiguous ter- 
ritories: 
Alaska -2-2 11 AN DEE 12 16 1 Mies eet 
Puerto Rico............-.---- 43 50 13 24 11 12 2 AER AAN 
54 63 13 24 23 28 3 disusssssl ies 
— been eg broma eessen — . = I l == fe a | 
Hé6vislons 4. u A AA A 5 273|.....- Wee 587|...... 581|....... š 279 
Total shipments from 
United States. ........... 6 28, 646, * 37, 974| 6, 936| 8, 907/34, 883/45, 328| 8, 691/10, 9211187, 342/231, 442 


4 By Bureau of Foreign and Domestic Commerce through Mar. 31, 1938. 
5 Negative quantity. 
* Includes naphtha and benzol—1936, 2,212,000 barrels; 1937, 2,160,000 barrels. 


Increased shipments of refinery and natural gasoline, to northern 
and western Europe, to the Netherland West Indies for reshipment, 
and to Brazil, Japan, and the Union of South Africa were chiefly 
responsible for an increase of 39 percent in gasoline exports in 1937 
over 1936 in spite of decreased sales to Spain. "The gain of 29 percent 
in exports of kerosene was due largely to greater sales to the Nether- 
lands, China, the United Kingdom, Japan, and Australia. Most of 
the increase of 29 percent in exports of gas oil and fuel oil may be 
credited to shipments to the Netherland West Indies for reshipment, 
to northern and western Europe, to China, and to Japan. While 
exports of lubricating oils to nearly all countries were greater in 1937 
than in 1936, the principal gains were in shipments to the United 
Kingdom, Japan, the Netherlands, Belgium, and Italy. 

Gulf Coast refineries of Texas and Louisiana accounted for 51 per- 
cent of the motor fuel exported and shipped to noncontiguous ter- 
ritories in 1937 and California refineries for 36 percent. East Coast 
refineries, which shipped 15 percent of the total exports of motor fuel 
in 1929, provided only 9 percent of the total exports in 1937. 


18560—38 58 
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Motor fuel exported from continental United States in 1937, by refinery districts 
and months 1 | 


[Thousands of barrels] 


January | February| March April May June 


East e EE 342 292 338 180 553 307 
Appalachian_.----------------------------- 5 6 6 8 15 8 
Indiana, Illinois, Kentucky, etc..-........ 9 5 6 10 8 7 
Texas Inland. ....................-.1..... 14 10 17 19 18 81 
Texas Gulf Coast .----------------------- 1, 225 1, 009 1, 242 973 1, 402 1, 732 
Louisiana Gulf Coast....................- 112 142 108 93 236 61 
Rocky Mountain......................... 10 9 13 27 31 38 
SIN tel TEE 1, 261 1, 167 696 1, 477 1, 070 851 


Total United States................. 2, 978 2, 640 2, 426 2, 787 3, 333 3, 085 


SE October | Novem- | Decem- | mota] 


July August 


East Coast 230 300 228 139 97 233 3, 248 
Appalachian..................- 12 11 7|. 9 35 10 132 
Indians, Illinois, Kentucky, etc. 53 54 179 12 16 13 372 
Texas Inland 18 20 192 16 22 330 706 
Texas Gulf Coast..............- 834 1, 756 2, 395 2, 131 1, 529 1, 266 17, 404 
Louisiana Gulf Coast............ 82 214 245 370 191 118 1, 972 
Rocky Mountain.............. 37 49 39 29 26 22 330 
California.....................- 1, 687 1, 358 1, 171 1, 124 1, 393 405 13, 660 

Total United States...... 2, 962 3,771 4, 456 3, 830 3, 309 2, 397 37,974 


1 Original data from Bureau of Foreign and Domestic Commerce. 


Intercoastal shipments.—The Atlantic Coast States continued to 
draw an important part of their mineral-oil supply from refineries and 
fields adjacent to the Gulf Coast. Shipments of crude petroleum from 
the Gulf Coast ports increased 12 percent from 1936 to 1937 and com- 
prised 86 percent of the crude petroleum run to stills in East Coast 
refineries in 1937, while foreign crude comprised 12 percent of their 
supply. Shipments of refined products from the Gulf Coast to the 
Atlantic Coast were 11 percent larger in 1937 than in 1936; the greatest 
increase was in shipments of gasoline. 

Shipments of mineral oils from California to Atlantic ports of the 
United States by way of the Panama Canal decreased 25 percent from 
1936 to 1937. Sharp declines in shipments of gasoline and kerosene, 
the major products transported, more than offset increases in ship- 
ments of gas oil and fuel oil, crude petroleum, and miscellaneous oils. 
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Mineral oils, crude and refined, shipped from Gulf Coast to East Coast ports of the 
United States, 1936—37 ! 


[Thousands of barrels] 


January | February| March 


6, 833 


1937 

April May June July 
Crude petroleum............... 14, 089 15, 387 14, 264 14, 710 15, 147 14, 954 
Gasoline.. ---.----------------- 6, 931 8, 612 8, 696 9, 666 9, 472 10, 161 
Kerosene......................- 2, 058 1, 620 1, 090 1, 210 630 1, 213 
Gas oil and distillate fuels...... 2, 891 1, 950 1, 324 1, 127 1, 801 2. 183 
Residual fuel oil...............- 4, 702 4, 843 4, 729 4, 991 4, 398 4, 444 
Lubricating oils...............- 225 277 276 239 331 274 
Miscellaneous oils.............- 13 31 42 3 74 3 
31, 809 32, 720 30, 421 31, 946 31, 943 33, 232 

1937 
bv 
1936 
August October norm D on Total 
Crude petroleum ............... 14, 479 13, 988 13, 110 13,624 | 170,776 153, 026 
asoline.._.. .. . . . apela aaa 10, 017 9, 076 7, 265 8, 034 104, 127 90, 558 
Kerosene............-.-.-.....- 1, 043 , 080 , 299 2, 101 18, 330 15, 936 
Gas oil and distillate fuels.....- 2, 446 2, 100 2, 584 3, 939 27, 452 80. 431 
Residual fuel oil................ 4, 623 4, 336 4, 612 4, 338 56, 891 , 

Lubricating oils................ 250 253 292 252 3, 186 2, 762 
Miscellaneous oils.............- 18 14 E AAA 263 201 
32,876 31, 847 30, 531 32,288 | 381,025 342, 914 


32, 141 


1 Petroleum Conservation Division, Department of the Interior. 


Mineral otls, crude and refined, shipped from California to East Coast ports of the 
United States, 1936-37 


[Thousands of barrels] 


1937 3 

Le 

Bla E dE b | > 9 Sr. JE 
slels|<|=|2]2|<|38|8|2|46l6lé 
AAA A A [reo A A sets |n dell en ae) isses 121/_.... 
Oosoline ---------- -MMMM 196| 117| 206} 600| 469| 711| 373| 531] 313| 371| 203| 54/4, 144|5, 815 
A A enas 65|....| 134 ----| 73| 74|----|---- 73| 470|1, 133 
Gas oil and distillate fuels. ` 147| 106| 29 1, 69| 77| 250| 726| 625 
Miscellaneous ole ------------ 7| 73) 6} 143| 139 1} 77| 67| 2| 1| 524| 419 
347| 227| 355| 673| 609| 911| 512| 665| 464| 5681 282| 378/5, 99117, 992 
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The strong upward trend in sales of natural gas, which began in 
1934, was continued in 1937. The progress of the industry in recent 
years is illustrated by the fact that sales in 1937 exceeded the pre- 
depression maximum (1930) by 22 percent. Although the sharp 
decline in general business activity reduced the demand for gas for 
industrial use in November and December, domestic and commercial 
loads were well maintained throughout the year. 

The five leading States in gas production maintained their positions, 
as each made a larger output; however, Texas, Louisiana, and West 
Virginia appear to have increased their relative importance. In 1937 
these three States produced an estimated 56 percent of the total of 
the country compared with 54 percent in 1936. 


Summary of statistics for natural gas in the United States, 1932-37 


1932 1933 1934 1935 1936 | 1937 ! 


Marketed production: 
California. ........ millions of cubic feet..| 263,484 | 259,799 | 268,122 | 284,109 | 320,406 | 335,000 
Louisiana... aaa do....| 201,561 | 197,826 | 225,713 | 249,450 | 290,151 | 320, 000 
Oklahoma... lecce do....| 255,487 245, 759 254, 457 274, 313 280, 481 295, 000 
KA 20 cee uuu wore Gases nome do....| 456,832 | 475,691 | 602,976 | 642,366 | 734,561 | 860,000 
West Virginia ......-------------- do....| 100,540 | 100,653 | 109,161 | 115,772 | 138,076 | 183,000 
Other States...............-....... do....| 278,086 | 275,746 | 310,292 | 350,585 | 404,127 | 407, 000 
É a production.............- do....|1, 555, 990 |1, 555, 474 |1, 770, 721 |1, 916, 595 |2, 167, 802 12, 370, 000 
xports: 
To Canadü:.o .. naleeE do.... 83 69 73 73 84 89 
To Mexico... .................-.-.- do.... 1, 610 2, 089 5, 728 6, 727 7, 952 4, 900 
Imports from Canada. .............- do.... 38 88 68 106 152 289 
o A A E ESS  _A  — — 
Consumption: 
Domestic.........................- do....| 298,520 | 283,197 | 288,236 | 313,498 | 343,346 | 304,000 
Commercial .....----------------- do....! 87,367 85, 577 91,261 ! 100,187 ' 111,623 ' 118, 000 


See footnotes at end of table. 


1 Data for 1937 are preliminary; detailed statistics with final revisions will be released later. 
2 Tables compiled by H. Backus, Petroleum Economics Division, Bureau of Mines. 
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Summary of statistics for natural gas in the United States, 1932—37— Continued 


1932 1933 1934 1935 1936 1937 1 
Industrial: 
Field.............- millions of cubic feet..| 529,378 | 491,159 | 554,542 | 580,414 | 618,468 | 650, 000 
Carbon-black plants............... do....| 168,237 | 190,081 | 229,933 | 241,589 | 283,421 | 341,085 
Petroleum refineries. .............. do....| 67,467 66, 333 79, 965 80, 175 93, 183 (1) 


Electric public-utility power plants ? 
millions of cubic feet..| 107,239 | 102,601 | 127,896 | 125,239 | 156,080 (2) 


Portland-cement plants *.......... do....| 21,440 22, 001 27, 331 26, 752 36, 923 (2) 
Other industrial................... do....| 274,687 | 312,450 | 365, 824 442, 047 517, 474 889, 215 
Total consumption. ........... do....|1, 554, 335 |1, 553, 399 |1, 764, 988 |1, 909, 901 |2, 160, 518 |2, 362, 300 
Domestic....................... percent... 19 18 16 17 16 15 
Commercial____... re ere (o EE 6 6 5 5 5 5 
Industrial......................... do.... 75 76 79 78 79 80 
Number of consumers: 
Domestic.. .................- thousands. - 6, 506 6, 691 6, 984 7, 391 8, 017 (2) 
Commercial......................- do.... 531 541 582 613 657 (2) 
Industrial ccc. go 22 ten daolssiisss do.... 30 30 31 36 39 (2) 
Number of producing gas wells ----------- 54, 160 58, 660 54, 130 53, 790 53, 960 (2) 
Value (at wells) of gas produced: 
VOGAL: cece zc thousands of dollars..| 98,985 97,096 | 106,438 | 110,402 | 119,193 | 125,610 
Average per M cubic feet.........- cents... 6.4 6.2 6.0 5.8 5.5 5.3 
Value (at point of consumption) of gas 
consumed: 
Domestic.......... thousands of dollars..| 223,377 | 209, 699 215,029 | 233, 940 251, 617 263, 172 
Commercial__..... do....| 44,000 | 42,582 | 45,287 | 49,386 | 53,693 | 56,050 
Industrial____ o ess do....| 110,746 115, 838 133, 941 144, 748 170, 129 191, 780 
Total value..... Ee do....| 384, 123 368, 119 394, 257 | 428, 074 475, 439 511, 002 
Average per M cubic feet: 
Domestic... olivos cents.. 74.8 74.0 74.6 74.6 73.3 72.3 
Commercial..................... do.... 50.4 49. 8 49. 6 49.3 48.1 47.5 
Industrial....................... do.... 10. 0 9.8 9.7 9.7 10.0 10. 2 
Domestic and commercial. ...... do. 69.3 68. 4 68. 6 68. 5 67.1 66. 2 
Domestic, commereial, and industrial 
cents.. 24.7 23.7 22.3 22.4 22.0 21.6 
Treated for natural gasoline: 
Quantity.......... millions of cubic feet. .|1, 499, 756 |1, 551, 464 |1, 776, 172 |1, 822, 000 |1, 815, 000 |2, 040, 000 
Percent of total consumption. ........... 96 100 6 101 95 84 86 


! Subject to revision. 

2 Figures not yet available. 

3 Geological Survey. 

4 Chapters on cement in Minerals Yearbook and Statistical Appendix to Minerals Yearbook. 

5 Exclusive of oil- and gas-field operators. 

6 Exceeds 100 percent, as part of the natural gas treated for natural gasoline is blown to the air and not 
included in total consumption. 


Total marketed production in 1937 is estimated as 2,370,000,000,000 
cubic feet, an increase of 9 percent over the former peak of 1936. 
Texas is credited with more than 60 percent of the increase in produc- 
tion of the entire country, chiefly because of a great expansion in 
requirements for carbon-black manufacture and for drilling. Con- 
sumption of natural gas within the United States reached an estimated 
total of 2,362,300,000,000 cubic feet in 1937, an increase of 9 percent 
over 1936. This total is indicated by adding to marketed production 
imports of 289,000,000 cubic feet from Canada and subtracting esti- 
mated exports ‘of 7, 900,000,000 and 89,000,000 cubic feet to Mexico 
and Canada, respectively. 

The value at the wells of gas produced in 1937 was approximately 
$125,610,000, an increase of 5 percent over that reported in 1936. 
The average price per thousand cubic feet at the wells fell from 5.5 
cents in 1936 to about 5.3 cents in 1937. The value at points of con- 
sumption of gas used in the United States increased about 7 percent 
to $511,002,000 compared with $475,439,000 in 1936. The indicated 
average sales value was 21.6 cents per thousand cubic feet compared 
with 22.0 cents in 1936. 
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PRICE TRENDS 


For the present, at least, proved reserves in most important pro- 
ducing districts are more than adequate and cause constant pressure 
for broader markets. This pressure has been somewhat relieved by 
increases in demand in recent years; nevertheless the average price at 
the wells has continued to decline. (See fig. 1.) 

The long-time decline in average value at wells is related chiefly to 
the migration of the center of the industry from the Eastern States, 
with their thousands of comparatively small wells, to the Southwest, 
with its wells of large capacity. The significance of this migration is 
illustrated by the growth in interstate movements from 'Texas and 
Louisiana to other States; between 1927 and 1936 such deliveries in- 
creased from 10,229,000,000 to 263,855,000,000 cubic feet, or nearly 
2,500 percent. 
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FIGURE 1.—Production and value of natural gas, 1918-37. 


The short-time decline in the average price at the wells is related 
chiefly to the increased use of 2- and 3-cent gas in manufacturing 
carbon black and for drilling in the Mid-Continent area. An addi- 
tional factor is the decline in the wellhead prices of pipe-line gas in 
States like West Virginia, where reductions in consumer prices have 
been passed along to the producer. 

The average value of natural gas at points of consumption has 
remained virtually stable for the past 20 years, except during periods 
of depression. At such times, the sharp shrinkage in volume of the 
lower-priced industrial markets, coupled with the comparative sta- 
bility of domestic and commercial demand, has tended to inflate the 
average. In subsequent periods of growing activity the reverse effect 
has tended to produce a gentle decline. Since 1934 the average retail 
price of natural gas for domestic use has been decreasing, thereby 
increasing the tendency for a lower average value at points of con- 
sumption. On the other hand, the average value of industrial gas has 
been firmer since 1935. 

The difference between average values at the wells and at points of 
consumption widened progressively during the 10 years prior to 1935, 
coincident with the growth of long-distance transmission of gas. The 
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added increment above the field price was covered chiefly by greater 
transportation charges and, to some extent, by higher taxes. 


EMPLOYMENT AND PRODUCTIVITY 


Greatly increased drilling and continued expansion in demand for 
““dry” gas resulted in a material gain in field employment in 1936. 
The average number of wage earners employed in 1936 was 8,360—15 
percent more than the 7,288 employed in 1935. 

Labor productivity for the entire output of natural gas cannot be 
measured, as there is no logical way of separating the labor involved 
in producing casinghead gas from that concerned in oil production. 
However, the output of “dry” gas comprises more than half the total 
marketed production; hence a rough measure of productivity may be 
obtained by dividing total gas output by number of wage earners. 
This average for the United States had maintained a more or less con- 
sistent upward trend through 1935, but in 1936 1t declined to 708,000 
cubic feet per man from 720,000 cubic feet in 1935.  Disregarding the 
average productivity in California, which is greatly inflated because 
most of the gas is casinghead gas, the highest averages were in New 
Mexico, Texas, and Louisiana. 


Employment at “dry” gas wells, natural gas produced,! and average output per man 
per day in the United States, 1935-36, by States 


f Natural-gas production| Labor productivity 


Average number o (millions of cubic} (thousands of cubic 


Wapo PRENSES feet) feet per man per day) 
1935 1936 1935 1936 1935 1936 
Arkansag . 27 37 6, 167 ; 626 628 
California.................... 8 9 284, 109 320, 406 97, 298 97, 269 
Colorado. ...................- 5 7 2, 843 3, 687 ; 1, 439 
AAA REUS 9 6 ], 448 86 1 3 
Indiana....................... 102 102 1,777 2, 241 48 60 
Kansas......................- 353 438 57,125 69, 178 443 432 
Kentucky.................... 372 433 39, 738 43, 903 29 7 
Louisiana..................... 210 235 249, 450 290, 151 3, 254 3,373 
Michigan....................- 31 52 4, 203 7, 167 371 
Montana. ........ .. 77 89 19, 870 23, 003 7 
New Menxico.................- 6 7 27, 931 33, 928 12, 754 13, 243 
New York.................... 322 307 8, 288 12, 431 
lO: 2 cr is ed decur 1, 118 1, 209 49, 592 46, 994 122 106 
Oklahoma...................- 05 47 274, 313 280, 481 1, 856 1, 620 
Pennsylvania................- 1, 760 2, 182 94, 464 110, 362 147 
ERR 20 42 25 s eade 443 4 642, 366 734, 561 3, 973 4, 208 
West Virginia. ............... 1, 980 2, 144 115, 772 138; 076 160 176 
Wyoming...................- 20 28 206, 643 29, 322 2, 808 2, 861 
Other States 3................ 34 35 10, 496 12, 546 846 979 
Total, United States.... 7, 288 8,360 | 1,916,595 | 2,167,802 | ` 720 708 


1 Includes both “dry” and casinghead gas. 
2 Mississippi, Missouri, South Dakota, Tennessee, Utah, and Washington. 


MARKETED PRODUCTION 


The increase of about 200 billion cubic feet (9 percent) in marketed 
production of natural gas in 1937 over 1936 was caused by expansion 
of demand from all major consuming groups. Domestic and com- 
mercial requirements increased approximately 6 percent and indus- 
trial requirements about 10 percent. Material increases in industrial 
demand have occurred annually since 1933, with the result that the 
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proportion of total consumption absorbed by industry has increased 
from 76 percent in 1933 to 80 in 1937. Domestic and commercial 
sales, which in 1933 were 18 and 6 percent, respectively, of the na- 
tional total, have grown more slowly, so that their percentages of the 
whole have been reduced to 15 and 5, respectively, in 1937. 

Final 1936 statistics indicate that natural-gas production in all 
producing States exceeded that of 1935, except in Ohio and Illinois 
and in “Other States," the combined output of which is negligible. 

The average value of gas at the wells declined in 1936 in all pro- 
ducing States except Illinois, Kentucky, Missouri, South Dakota, 
Texas, and Utah, where small increases were shown, and Oklahoma, 
where the average remained the same as in 1935. "The Texas price 
was probably influenced by curtailment of “stripping” in the 
Panhandle. 

The average value at points of consumption of natural gas sold in 
Michigan increased from 46.9 cents per thousand cubic feet in 1935 
to 81.5 cents in 1936 because of the introduction of natural gas mixed 
with manufactured gas in Detroit. Minor increases in value were 
recorded in some other States, but in the majority the average cost 
to the consumer was lower than 1n 1935. 


Natural gas produced in the United States and delivered io consumers, 1932-36, by 
States, in millions of cubic feet 


Ye: Arkan-| Califor-| Colo- | Illi- | Indi- | Kan- | Ken- Louisi- |Michi-| Missis-| Mon- | New 


sas nia rado | nois ana sas |tucky| ana gan | sippi | tana ¡Mexico 
1932......... 10,235, 263, 484| 2,547| 1,769| 1,349| 40,690| 29,005| 201, 561 968| 8,648| 13, 295| 17, 604 
1933_.......-. 8, 288| 250,799| 2,449| 1,631| 1,544| 41,596| 31,380| 197,826| 1,528| 8,679| 14, 391| 19, 148 
IO34 7,024| 268, 122| 2,633] 1,868| 1,802| 46,909] 33, 124| 225,713] 2,789| 8,245| 14,971) 24, 075 
1935_..______ 6, 167| 284,109} 2,843| 1,448) 1,777] 57, 125) 39, 738| 249, 450| 4,203| 9,643| 19,870| 27,931 


1936......... 8, 500 320, 406| 3,687 865| 2,241| 69, 178| 43,903| 290, 151| 7,167| 11,821| 23,003, 33, 928 


Value at points 


of consumption 
Penn- West 
New : Okla- : Wyo- | Other 

Year York Ohio homi Sieg Texas Vir- ming |States Total Total Aver- 
ginia (thou- age per 
M cubic 

sands of feet 

dollars) (cents) 
1992.2. 22 8,813| 51, 466| 255,487| 61,611| 456,832| 100, 540| 28,938| 1, 148) 1, 555,990) 384, 632 24.7 
1933. ........ 6, 865| 47,929| 245, 759| 63, 579| 475,691| 100, 653| 25,830 909| 1, 555, 474| 368, 540 23. 7 
1934... .....- 6, 278| 50, 330| 254, 457| 86,238| 602, 976| 109, 161| 23, 148 858| 1,770, 721| 395, 378 22. 8 
1935........- 8, 288| 49, 592| 274, 313| 94, 464} 642, 366| 115, 772| 26, 643 853| 1,916, 595| 429, 374 22. 4 


19386... 2c 12, 431| 46, 994| 280, 481/110, 362| 734, 561| 138, 076| 29, 322 725| 2,167,802| 476, 813 22. 0 
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Natural gas produced and consumed in the United States in 1936, by States 


Produced and delivered to consumers, including Consumed, including receipts from 
deliveries in other States other States 


Estimated value | Value at points of Value at points of 


Quantity at the wells consumption Quantity consumption 
SLAE A PA EA A AAA 
Aver- Aver- Aver- 
oui hm Bee Bee ae de RED e 

cubic |cen per per cubic | cen per 
feet of Total cubic Total cubic feet of Total cubic 

total feet feet total feet 
(cents) (cents) (cents) 
A. A A. RAE ee AAA A 16, 630, 000 0. 8| $3,967,000} 23.9 
Kb y ARS AI E A A AA GEN 8, 232, 000 Ai 2,645,000) 32,1 
Ark...... 8, 500, 000| 0.4 58, 000 6.6| $1, 804,000} 21.2) 30,986,000 1.4| 6,575,000} 21.2 
Calif..... 320, 406, 000| 14. 8} 20, 858, 000 6. 5| 82,401,000}  25.7| 320,406,000| 14.8] 82,401,000| 25.7 
Colo..... 3, 687, 000 21, 000 3.3 ; 21.9| 19,713,000 .9| 6,512,000| 33.0 
D e E: A sse A AE O , 104, 000 . 1| 2,289,000| 73.7 
A PHAR ENS. PRIOR. ESA EVA A RENI 1, 005, 000 ed 288, 000 28. 7 
AN EDITORI detto UMSO NET MS EAS IAN 11, 575, 000 .5| 4,763,000| 41.1 
E 2: 865, 000) (1) 76, 000 8.8 433,000| 50.1) 72,516,000 3.4| 36,320,000| 50.1 
Ind...... 2,241,000; .1 342,000|  15.3| 1,355,000| 60.5] 18, 564, 000 .9| 5,180,000} 27.9 
| T1, EEN AA: A A E RAS MEN 20, 918, 000 LO 6,566,000} 31.4 
Kans..... 69, 178, 000| 3.2| 3,265,000 4.7| 23, 126,000} 33.4] 82,025,000 3.8| 18,904,000) 23.0 
4 ` 43, 903, 000} 2. 0| 5, 369, 000 12. 2| 19, 200, 000 43.7| 18,159,000 .8| 7,670, 000 42. 2 
Laos 290, 151, 000} 13. 4| 9,099, 000 3. 1| 53, 641,000} 18.5] 166, 485, 000 7. 7| 19, 020, 000 11.4 
J. fo HRS A A EXORTU etin VE EE 915,000| (1) 720,000| 78.7 
Mich..... 7,167,000| .3 628, 000 8.8| 3,549,000|  49.5| 11,142,000 .5| 9,086,000| 81.5 
Minn. A IEA us S MAA IO 11, 918, 000 .6| 5,884,000) 49.4 
Miss..... 11, 821, 000 5 503, 000 4.3| 2,646,000|  22.4| 11,368,000 .5| 3,009,000| 26.5 
Mo. ..... 399, 000| (1) ; 14.8 49. 1| 40, 124, 000 1.9] 16,125,000| 40.2 
Mont....| 23,003,000] 1.1 837, 000 3.6| 6,217,000}  27.0|? 19, 894, 000 .9| 4,931,000] 24.8 
NODE. serre PER A IRA EA 16, 780, 000 .8| 6,088,000} 36.3 
N. Mex--| 3 33, 928, 000| 1.6 586, 009 1.7| 5,489,000 16.2| 19, 814, 000 .9| 2,225, 000 11. 2 
N. Y. 4 12, 431,000| .6| 2,755,000) 22.2| 8,645,000}  69.5| 40, 638, 000 1. 9| 18, 342, 0001 45.1 
NO DER EE Ee, A OA PO AAA doe 1, 578, 000 .1 594,000; 37.6 
Ohio..... 46, 994, 000| 2.2| 7,637,000|  16.3| 22,153,000| 47.1| 121,381, 000 5.6| 57,827,000} 47.6 
Okla..... 280, 481, 000| 12. 9| 6,732, 000 2. 4| 28, 847, 000 10. 3| 260, 120, 000 12. 0| 21, 329, 000 8.2 
P 5 110,362, 000| 5. 1| 21,653,000} 19.6] 42,874,000} 38.8] 110, 195, 000 5.1| 44, 760,000} 40.6 
S. Dak... ,000| (1) 6 6.7 ,000|] 33.3} 5,061,000 .2| 1,746,000) 34.5 
Tenn..... ,000| (1) 4.8 28,000}  33.3| 11,913,000 .6| 3,942, 33.1 
Tex...... 6 734.561, 000| 33. 9| 16, 726, 000 2.3|113, 929, 000| 15.51 598,088,000) 27. 7| 54,174,000 9.1 
Utah..... ,000| (1 j 4.3 19,000} 20.7| 10, 552, 000 .5| 2,190, 20. 8 
VB AE NEN AA MA AMA essed 447,000| (1) 436,000| 97.5 
Wash.... 141, 000| (1) 11, 400 8.1 99,000| 70.2 141,000| (1) 99, 00 70. 2 
W. Va...| 188,076,000| 6.4| 20, 504,000} 14.8| 54,788,000} 39.7| 57,978,000 2.7| 16, 432, 000| 28.3 
Wyo..... 20, 322, 000| 1.3 865, 000 3.0| 4,564,000} 15.6) 20,153, 9| 2,400, 11.9 
Total: 


1936. .|2,167,802,000| 100. 
00. 


9, 193, 000 5. 
1935... [1,916,595,000|1 5. 


ou 18,000] 100. 0/475, 439, 000| 22.0 
0110, 402, 000 2 


5 
901,000| 100. 0/428, 074, 000 


1 Less than 0.05 percent. 

2 Includes 152,000 M cubic feet piped from Canada. 
3 Includes 594,000 M. cubic feet piped to Mexico. 

4 Includes 30,000 M. cubic feet piped to Canada. 

5 Includes 54,000 M. cubic feet piped to Canada. 

* Includes 6,758,000 M. cubic feet piped to Mexico. 


WELLS 


Gas-well completions in 1937 totaled 2,834, a jump of 26 percent 
over the 2,255 in 1936. Gas drilling operations increased sharply in 
West Virginia and Kansas and moderately in most producing States. 
There was a conspicuous decline in completions in Michigan following 
development of the important Six Lakes field, in which drilling boomed 
in 1936. 

On December 31, 1936, the number of producing gas wells in the 
United States was approximately 53,960, slightly more than the total 
of 53,790 reported a year earlier. An indicated total of 2,085 gas 
wells were abandoned in 1930, an increase of 344 over 1935, but 
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greater drilling activity caused a net increase in the number of active 
wells and doubtless in the potential capacity. 

Gas-well completions east of the Mississippi River increased 13 
percent to 1,640 in 1937 and those west of the Mississippi 48 percent, 
to 1,194. 


Gas wells in the United States, 1935-87 


Number of | Number of | Number of | Number of 
State producing gas wells producing gas wells 
dada gas wells, drilled dur- gas wells, drilled dur- 
Dec. 31, 1935 ing 1936 1 Dec. 31, 1936 ing 1937 1 


ATRAS a as I UE 180 5 180 6 
Cato rnia acu nzccthanishcmo a caes 30 12 40 17 
COlOra AA A sen socis us 20 1 2 
A E TR qr RO 80 3 70 3 
Rote d EE 970 59 960 39 
LAA A celu LLL 2, 700 61 2, 630 357 
AS EE 2, 340 172 2 2, 380 193 
US L 2 censos a nace 1,370 134 1, 490 148 
UE AMA A mets ED. 170 212 290 69 
EE e EE 110 4 110 3 
WiSSOUT lei outra a 140 20 130 49 
CEET 350 34 360 26 
NeW MECO 2222250 overs a 30 17 50 27 

New Y ODE AAA A ci 2, 030 (3) 2, 040 (3) 
AA An 6, 400 409 6, 350 497 
Oklahoma s.m. ic a a 2, 640 126 ' 2, 610 123 
P'onrsylvapiyr ma 22 el aUas cimus ee ees 19, 270 3 131 19, 150 ? 186 
A AAA VE, EE (is. seus 
"o RN NA ETE 2, 000 388 2, 180 425 
Utah, Washington, and South Dakota. .......- 0 1 2 
West 'VIPPInI LZ l bee da tes ie 12, 820 458 12, 770 650 
ere EE 110 8 120 12 
53, 790 2, 255 53, 960 2, 834 


1 From Oil and Gas Journal and State sources: 1936 revised 
2 Tennessee included with Kentucky. 
3 New York included with Pennsylvania. 


REVIEW OF FIELD DEVELOPMENTS, BY STATES 


Arkansas.—Production of natural gas in Arkansas in 1937 was about 
12.5 billion cubic feet, or about 40 percent higher than in 1936, accord- 
ing to information supplied by George C. Branner, State geologist. 

Substantial new gas reserves were opened in connection with oil 
development in the southwestern part of the State. Particularly im- 
portant was the development of the Shuler field in western Union 
County, where numerous wells producing large volumes of gas along 
with oil were completed in deep beds of Lower Cretaceous age or older. 
This gas found ready market as fuel in drilling. In Miller County a 
25-million foot gas well was completed in sec. 13, T. 20 S., R. 28 W., 
at a depth of 6,098 feet. Other completions at comparable depths in 
the same township produced substantial quantities of gas with oil. 

Development in northern Arkansas comprised four gas-well com- 

letions in Franklin County, with a total initial capacity of 37.7 mil- 
e cubic feet per day and one in Sebastian County with an initial 
capacity of 3.5 million cubic feet. These wells range from 2,167 to 
3,748 feet in depth. 

Union County, with 3,317,897,000 cubic feet, led the State 1n out- 
put of natural gas in 1937, followed in order by Ouachita, Crawford, 
Johnson, Miller, Franklin, Sebastian, Pope, and Nevada Counties. 

A bill to change the existing law, which prohibits the manufacture of 
carbon black from natural gas, was introduced in the Arkansas Legis- 
lature, but it was later withdrawn by the sponsor. 
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Californa.—Natural-gas production in California increased 2 per- 
cent in 1937 to about 357 billion cubic feet, according to a report by 
Claude C. Brown, consulting chief engineer, California Railroad Com- 
mission. Of this quantity, 16 billion cubic feet were blown to the air 
and wasted compared with 24 billion in 1936, 5 billion were used for 
repressuring and storage, and 231 billion (65 percent) were delivered 
to gas utilities. The gas utilities sold 69.9 billion cubic feet of gas to 
domestic consumers, 14.5 billion to commercial consumers, 83.8 billion 
for industrial use, and 16.1 billion for generating electric power. 

The number of gas meters in service in California increased about 
41,700 in 1937 to a total of 1,582,748, of which 1,514,422 were domes- 
tic, 64,163 commercial, and 4,163 industrial. 

Natural gas is produced from 41 California fields, of which 34 pro- 
duce oil and casinghead gas and 7 dry gas. All the dry-gas fields are 
in the Great Central Valley (San Joaquin and Sacramento) and include 
Buena Vista Lake, Buttonwillow, McDonald Island, Rio Vista, Semi- 
Tropic, Tracy, and Trico. 

Drilling for oil and gas in California reached an all-time peak in 
1937, when 1,181 oil wells were completed, many of which added sub- 
stantially to available gas reserves in deeper producing sands, and 
extensions were made in old fields and in three new fields, Rio Bravo, 
Canal, and Arvin. Seventeen dry-gas wells were completed, of which 
15 were in the Rio Vista field, Solano County. This gas field had 18 
producing wells at the end of the year capable of producing over 700 
million cubic feet of gas per day. About 10 million cubic feet per 
day are now being produced. "The average depth of the wells is 4,500 
feet and the average shut-in pressure 1,700 pounds per square inch. 

The other two gas-well completions were in the McDonald Island 
field, which had six gas producers at the end of 1937, averaging about 
5,000 feet in depth. Current production of this field (about 17 million 
cubic feet per day) is carried by an 8-inch pipe line to the 26-inch 
trunk line that supplies part of the San Francisco Bay area. "The 
present productive capacity of the field is estimated as about 32 million 
cubic feet of gas per day. 


Salient statistics of natural-gas industry in California, 1936-87 1 


—— rr —— a r rw T c m Í — — - 


1936 1937 
BER P t P t 
; ercen : ereen 

M cubic feet of total M cubic feet of total 
Repressuring and storage 9, 772, 000 2.8 4, 998, 100 1.4 
Gasoline-plant fuel and shrinkage...................... 52, 332, 500 14. 9 54, 249, 500 15.2 
Field fuel 2 cru la EE 43, 783, 200 12. 5 43, 880, 100 12. 3 
Other fuel (refineries). --------------------------------- 6, 316, 200 1.8 1, 326, 500 2.6 
Sales to utilities and others 214, 574, 300 61.2 | 231,003, 900 64. 6 
Blown to the AT fcc cn oe eee ee gs 24, 028, 900 6.8 15, 961, 900 4.5 
Total net oroduetion. ------- 350, 807, 100 100.0 | 357, 420, 000 100. 0 


1 Figures compiled by Claude C. Brown, chief consulting engineer, California Railroad Commission. 


The Buttes gas field in Sutter County has two producing wells 
approximately 6,000 feet deep with shut-in pressures of 3,100 pounds. 
The field is unusual in that it is in the immediate vicinity of the Marys- 
ville Buttes, which were formed by an upward intrusion of volcanic 
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rock. It is thought that this area may yield a prolific volume of gas, 
thus facilitating the spread of natural-gas service in California. 

The upper San Joaquin and Sacramento Valleys give promise of a 
large gas production in addition to that already developed. The de- 
mand for natural gas in California is steadily increasing. The trend 
toward deeper and more expensive drilling should result in more 
economic use and conservation of the available supply. 

A total of 375,680,100,000 cubic feet of gas was processed in 1937 
for extraction of natural gasoline, with an average recovery of about 
1.7 gallons per thousand cubic fect. In addition, about 20 million 
gallons of liquefied petroleum gases, comprising largely butane and 
propane mixtures, were produced.  Fifty-nine billion cubic feet of 
residue gas was returned to the oil sands. 

Colorado.—Gas development in Colorado continued to be inactive 
in 1937, as available markets were too limited to stimulate drilling. 
The following information has been supplied by H. J. Duncan, super- 
visor, United States Geological Survey, Casper, Wyo. 

The only gas well completed during the year was in the Powder 
Wash field, Moffat County. It had an initial open-flow capacity of 
3,825,000 cubic feet per day and a closed pressure of 1,030 pounds per 
square inch. It is shut in for lack of a market. 

Marketed gas production in Colorado totaled 2,720,344,000 cubic 
feet in 1937, or slightly less than in 1936 due to reduced output from 
the Hiawatha field (Colorado part). Production from the Hiawatha 
field, which supplies gas to Salt Lake City and vicinity, was 2,497,- 
018,000 cubic feet, or about 92 percent of the total output of the 
State. The production from other fields, in cubic feet, was as follows: 
Berthoud, 49,528,000; Craig, 8,535,000; Garcia, 96,000,000; and 
Thornburg, 69,263,000. The gas withdrawn from these fields was 
used for domestic and commercial purposes. 

The following gas fields are shut in for lack of a market: Powder 
Wash, Moffat County; Piceance Creek and White River, Rio Blanco 
County; and Garmesa, Garfield County. The Bell Rock field, 
Moffat County, and the Rangely field, Rio Blanco County, have been 
proven as gas reserves, but the gas wells in them have been abandoned. 

The only new pipe-line construction reported was a 3-inch spur, 
4 miles long, from the Iles field to the 3-inch gas line that runs from 
the Thornburg field to the town of Craig. 

An estimated 337,430,000 cubic feet of carbon dioxide gas was 
produced with the oil from the South McCallum field. This was 
wasted, however, as no commercial use has yet been found for 1t. 

Illinois —According to Alfred H. Bell, Illinois State Geological 
Survey, one new gas field was discovered in Illinois in 1937 (the 
Russelville field, in the northeastern part of Lawrence County). At 
the end of the year two wells in this field were producing gas from 
Pennsylvanian sandstones at depths of 288 and 619 feet, respectively. 
$ 2 constructed 3-inch pipe line conveys the gas to Oaktown, 

nd. 

The Ayers gas field in Bond County continues to furnish gas to the 
town of Greenville. 

In the new oil fields discovered in Illinois during 1937 some gas is 
obtained with the oil. It is used for fuel and power on the leases 
and at & pipe-line pumping station. None of the gas has been mar- 
keted off the leases. 
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Indiana.—Marketed production of gas in Indiana declined in 1937 
to about 1,600,000,000 cubic feet, according to information supplied 
by M. M. Fidlar, State eas supervisor, Indiana Conservation Depart- 
ment. Drilling in the gas fields decreased somewhat; only 39 gas 
wells were completed, of which 3 discovered new gas reserves within 
the old Trenton limestone gas area. The principal activity was in 
the small fields of the southwestern part of the State where 170 gas 
wells were producing at the end of 1937. 

The most active area in 1937 continued to be the Oaktown gas 
field, Knox County, where seven wells were completed with average 
initial open-flow capacities of 1,000,000 cubic feet per day. A south- 
ward extension of this field was discovered which added an estimated 
80 acres to the productive area of the lower Pennsylvanian sand 
lenses. Although its production decreased materially in 1937, the 
Oaktown field remained the largest gas producer in the State. 

A new pipe line was laid to the Loogootee field of Daviess and Martin 
Counties, where five small wells were completed in a western extension 
of the field. 'Two completions in the southern end of the Hudsonville 
field of Pike and Daviess Counties brought the total number of active 
producing wells in the field to 15. A substantial quantity of gas 
continued to be produced from 38 wells in the Laconia field, Harrison 
County, from sandy lenses in the New Albany black shale, although 
water encroachment from the south threatens to cut off a part of 1t. 
A large part of this gas is marketed in Louisville, Ky. 

Production from the old Trenton gas field of eastern Indiana de- 
clined to about 200 million cubic feet in 1937. Nine wells were com- 
pleted in the area, which still has about 700 small productive wells, 
many of which are used to supply single farms. 

In two Sullivan County fields gas 1s being produced and used to 
repressure oil sands that occur some distance above the gas-bearing 
strata. 

The average heating value of Indiana natural gas ranges from 847 
B. t. u. per cubic foot in Decatur County to 1,000 B. t. u. in the 
Loogootee field. 

In October 1937 the Indiana Board of Public Works adopted several 
new regulations designed to give the Department of Conservation 
better control over drilling of wells and production and conservation 
of natural gas and petroleum. 

Natural gas replaced manufactured gas in October 1937 in supplying 
about 30,000 consumers in the city of Fort Wayne. 

Kansas.—Gas exploration and development were active in Kansas 
in 1937, exceeding the record of 1936. The following information has 
been taken from a report by Kenneth K. Landes, State geologist and 
assistant director, Kansas Geological Survey. 

In 1937, 142 gas wells were completed in central and western 
Kansas and between 200 and 250 wells in the older and shallower 
eastern fields. Of the 350 odd gas wells drilled in 1937, 10 were dis- 
covery wells of new fields. One of these, a 7.5-million cubic-foot cas 
well completed on October 11, 1937, in sec. 32, T. 28 S., R. 2 E., 
Sedgwick County, opened up “the Derby pool at a total depth of 
2,232 feet. Another was the Thurber pool in sec. 22, T. 21 S., R. 
9 W. , where a 22-million cubic-foot gas well was completed ata depth 
of 3, 314 feet on November 1, 1937. 
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The remaining eight discoveries were made in eastern Kansas, where 
gas has been produced from relatively shallow depths for many years. 
In northern Linn County the Boicourt pool was discovered and de- 
veloped in parts of Tps. 20 and 21 S., R. 24 E. In the southern part 
of the same county about 15 new gas wells were drilled in an area 
that had produced some gas many years ago. A new shallow gas 
field was discovered near Toronto in Woodson County, and a ‘‘Missis- 
sippi lime" pool was found about 4 miles south of St. Paul in Neosho 
County. Three new “Mississippi lime" gas pools were discovered in 
Labette County. A new gas field was located in sec. 33, T. 32 8., 
R. 14 E., Montgomery County, and a well in a shallow field northeast 
of Hale in Chautauqua County was deepened to the “Mississippi lime" 
where additional gas production was obtained. About 96 gas wells 
were drilled in Miami County and 8 in Franklin County, but all these 
were in pools discovered in earlier years. 

The most active gas area in western Kansas was in the southwestern 
gas district, where 69 gas wells were completed, some with initial 
capacities as high as 14 million cubic feet per day. Of the total gas- 
well completions, 32 were in Grant County, 30 in Stevens County, 2 
each in Seward, Morton, and Kearny Counties, and 1 in Haskell 
County. 

The Otis field of Rush and Barton Counties is another western 
Kansas area where drilling for gas was active. Seventeen wells were 
drilled in this field in 1937, of which 13 were in Rush County and 4 in 
Barton County. During the same period seven wells were drilled in 
the Medicine Lodge field, Barber County, and five in the Albert pool, 
Barton County. Some wells in the latter field have initial capacities 
of more than 50 million cubic feet per day. In Reno County eight 
wells were completed in four fields discovered prior to 1937; of these 
six were gas wells and two produced both oil and gas. Four relatively 
small gas wells were completed in Cowley County, two of which were 
in the Tisdale field. The Ritz-Canton pool had two gas-well com- 
pletions, and one gas well with & capacity of 20 million cubic feet 
was drilled in the Graber pool, McPherson County. Single gas wells 
were drilled during 1937 in the Stumps field of Ellsworth County, 
the Reece field in Greenwood County, the Halstead field in Harvey 
County, the Cunningham field in Kingman County (initial production 
53 million cubic feet), the Hillsboro field in Marion County, and the 
Pawnee Rock field in Pawnee County (initial production, 36 million 
cubic feet of gas and 284 barrels of oil). 

Gas distributors continued to lease old gas fields 1n. northeastern 
Kansas for use as storage reservoirs; a notable example of this practice 
was initiated in southern Anderson County in 1937. 

Kentucky.—Gas activity was of a routine nature in Kentucky during 
1937. The following information is taken from a report by C. D. 
Hunter, geologist, Kentuckv-West Virginia Gas Co., I. B. Browning, 
geologist and operator, Ashland, Ky., and N. W. Shiarella, geologist 
and operator, Owensboro, Ky. 

No new areas producing gas were found in eastern Kentucky in 
1937. In the fields of Floyd, Magoffin, Pike, Martin, and Knott 
Counties, 90 to 100 gas wells were completed for the various gas com- 
panies that own virtually the entire acreage in these areas. Devel- 
opment proceeded at about the same rate as in 1936. The aver- 
age initial open-flow capacity of these wells approximated 600,000 


918 MINERALS YEARBOOK, 1938 


cubic feet per day. Drilling in this area was perhaps retarded some- 
what by competition of the extensive development of the Oriskany 
eas fields in Kanawha County, W. Va. However, the total deliveries 
of gas by the companies producing in eastern Kentucky varied but 
slightly from those of the preceding year. Moreover, eastern Ken- 
tucky has considerable shut-in production and undeveloped acreage. 

In the Owensboro field of western Kentucky 128 gas wells were 
completed in 1937 with a combined open-flow capacity of 78,892,000 
cubic feet per day—an increase in both number and total capacity 
over completions in 1936. Individual wells ranged in size from 25,000 
to 8,000,000 cubic feet per day. Gas comes from the same horizons 
that produce oil and is found at depths of 119 to 1,500 feet. Reservoir 
pressures range from 27 to 575 pounds. The most active districts 
were in Hancock and Ohio Counties. 

Louisiana.—Natural-gas drilling and production in Louisiana con- 
tinued to expand during 1937. Data on developments have been 
furnished by Cyril K. Moresi, State geologist. 

Gas-well completions in northern Louisiana numbered 184, an in- 
crease of 29 over 1936. In the Monroe field 89 gas wells were drilled 
(11 less than in 1936), bringing the total number of wells in this field 
capable of producing at the end of the year to 1,136 with a combined 
open-flow capacity of 4,648 million cubic feet per day. The next most 
actively drilled fields in 1937 were Rodessa and Cotton Valley, which 
had 37 and 20 gas-well completions, respectively. Fifteen gas wells 
with a total open-flow capacity of 500 million cubic feet per day were 
drilled in the Sligo field, Bossier Parish. The remaining 1937 gas 
completions were scattered through nine other producing areas. 

The Bear Creek field, Bienville Parish, was discovered on March 
14, 1937, when production was obtained from the “Pettit” lime of the 
basal Glen Rose section at 6,670 to 6,705 feet. Initial production of 
the discovery well was 7,219,200 cubic feet per day and 17 barrels of 
57° A. P. I. gravity oil. Two additional wells were drilled in 1937, 
but all are shut in owing to lack of marketing facilities. 

Production from the Lower Marine sands in the Cotton Valley field 
was first obtained on January 11, 1937, from a total depth of 8,196 
feet. Twenty wells drilled during the year had a total open-flow 
capacity of 95 million cubic feet per day with large amounts of dis- 
tillate and average closed pressure and bottom-hole pressure of 3,200 
and 3,900 pounds, respectively. 

' The Cuasey No. 1 well in the Rushton field of Lincoln Parish, which 
had been temporarily abandoned in 1936 at 4,687 feet, was deepened 
in 1937, and a flow of 34,903,000 cubic feet of gas was found in the 
Glen Rose formation. The well was shut in as there is no pipe-line 
connection. 

Production of natural gas in Louisiana in 1937 increased about 15 
percent over 1936 to 339 billion cubic feet, including 38 billion cubic 
feet of casinghead gas from the Louisiana Gulf Coast fields. The 
production and distribution of gas in 1936 and 1937 from the Monroe, 
Richland, and Epps fields of northeastern Louisiana are given in the 
following table. These fields are credited with a total production 
through 1937 of 2,705,764 million cubic feet of gas, of which about 85 
percent has been withdrawn from the Monroe field. 
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Distribution of gas produced in the Monroe, Richland, and Epps gas fields of 
Louisiana, 1936-37 1 


1936 1937 
(M cubic feet) | (M cubic feet) 


Burned in carbon-black manufaoture ----------------------------------- 45, 916, 160 39, 180, 564 


Putinto gas Dine INS. se ce ee cur ELEME aate 171, 679, 153 176, 692, 058 
Utilized in tbe field ____ ee e 840, 636 1, 748, 767 
Unaccounted for, losses, cete________ 1, 466, 017 1, 228, 729 

TolulprodOe ou u u E 219, 901, 975 218, 856, 118 


1 Data furnished by C. K. Moresi, State geologist. 


As shown in the table, production declined slightly in these fields 
on account of reduced operations at carbon-black plants. 

Rodessa gas production continued the upward trend of recent years, 
increasing to 56,338,906,000 cubic feet in 1937 and exceeding the 
record of 1936 by 13,927,356,000 cubic feet. The output of the 
Cotton Valley, Sligo, Driscoll, and Simsboro fields of northern 
Louisiana also increased substantially. 

The recorded production of casinghead gas from the Gulf Coast 
fields of southern Louisiana increased more than 200 percent in 1937 
to 38,530,210,000 cubic feet. The Tepetate field, Acadia Parish, with 
an output of 11,118,560,000 cubic feet was the largest source of gas 
in this area. Other fields which produced from 1 billion to over 6 
billion cubic feet of gas in 1937 were Bosco, Iowa, Lafitte, English 
Bayou, Cheneyville, Jennings, and New Iberia. A small part of this 
casinghead-gas production is put into trunk gas lines, some is used 
as drilling fuel, and the balance is burned in open flares. 

Michigan.—Gas production reached a new peak in Michigan in 1937, 
Increasing about 30 percent to 9,310,844,000 cubic feet according to 
F. R. Frye, petroleum engineer, Michigan Department of Conserva- 
tion. This total includes 1,430,911,000 cubic feet of casinghead gas. 
The increased demand for gas results partly from the full-time use of 
pipe-line outlets in the central Michigan area; these outlets were com- 
pleted during 1936. 

As a result of a sharp contraction in drilling for gas in 1937, only 66 
gas wells were completed compared with 206 in 1936. Twenty-five 
gas wells were abandoned which|left 435 in operation at the end of 1937. 

One new gas area was discovered—in T. 20 N., R. 4 E., Arenac 
County. The initial open-flow capacity of the wells in this new field 
ranged from 500,000 to 25,000,000 cubic feet daily from the Berea sand 
at a depth of about 1,200 feet. The rock pressure, which was reported 
to be about 720 pounds per square inch, is unusually high for such 
shallow wells. As yet this field has no pipe-line outlet. 

A new law pertaining to natural gas was enacted during 1937 by the 
State legislature. Under this law the Michigan Conservation Depart- 
ment will supervise drilling, deepening, and plugging of wells, and the 
Michigan Public Utilities Commission will regulate production, trans- 
portation, and distribution. 

Independent gas producers have organized to broaden the market 
for gas through the construction of new pipe lines. 

Maississippr.—Production of natural gas in Mississippi continued 
to increase in 1937, according to information compiled by Henry N. 
Toler, State oil and gas supervisor. Virtually all the gas came from 
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the Jackson field (Hinds and Rankin Counties), which yielded 14,248 
million cubic feet in 1937. At the end of 1937 this field had pro- 
duced a grand total of 72,341 million cubic feet of gas. Four wells 
were drilled in the field during 1937, of which one was a dry hole. 
Ninety gas wells were producing at the end of the year, indicating the 
abandonment of 12 wells since 1936. 

The single well remaining in the Amory gas field, Monroe County, 
produced 30 million cubic feet of gas in 1937, bringing the grand total 
produced from this field to 1,461 million cubic feet. This reservoir 
appears to be virtually depleted. 

Pipe lines carried 5,691,414,000 cubic feet of Mississippi gas to 
Alabama, Florida, Georgia, and Louisiana. The dates. produc- 
tion of the State was consumed approximately as follows: Domestic, 
20 percent; commercial, 10 percent; and industrial, 70 percent. 

A bill was pending before the State legislature early in 1938 to 
revise the State oil and gas laws. 

Missouri.—Drilling for gas in Missouri was more active in 1937 than 
in any recent year, according to a report by Frank C. Greene, geologist, 
Missouri Geological Survey. Records of the Missouri Geological 
Survey indicate that 49 gas wells were completed, with a total initial 
open-flow capacity of 48,850,295 cubic feet per day. Most of the 
drilling was done in the last third of the year when active develop- 
ment started in the newly discovered Sniabar “shoestring”” sand pool 
of Jackson County. Of the 49 wells completed in the State, 32 were 
in this pool and had an initial open-flow capacity of 47,453,080 cubic 
feet. The capacity of individual wells in the Sniabar field ranges 
from 500,000 to 4,500,000 cubic feet and their depth from 350 to 635 
feet, depending on the surface elevation. The original rock pressure 
was 145 to 169 pounds. Gathering lines have been laid into the area 
by two companies. The discovery of large quantities of gas at such 
shallow depths has caused exploration to spread to other parts of 
Jackson and surrounding Counties. 

Montana.—Although gas-well completions in Montana increased 
in 1937 there were no new discoveries according to a report by H. J. 
Duncan, supervisor, United States Geological Survey, Casper, Wyo. 

'The total open-flow capacity of the 1937 completions, all of which 
were drilled in proven territory, was 103,882,000 cubic feet per day, 
or an average of 2,597,050 cubic feet per well. In 1936 the average 
initial capacity of wells drilled in the old fields was about 5 million 
cubic feet. 

Gas production in 1937 increased about 5 percent over 1936 to 
23,879,338,000 cubic feet. 'The added volume was chiefly absorbed 
by growth in demand from established markets. The increased 
production from the Cut Bank field approximated that of the State 
as a whole. Production and disposition of gas in 1937 by fields are 
shown in the following table. 
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Source and destination of natural gas produced in Montana in 1987 1 


Source 
: M cubic feet 
Destination delivered 
Field County 
Owes, Plaine. Havre and Chinook........................- 578, 794 
Boxelder.............. 0) A A EE 250, 196 
Bowdoin.............- Philips, Malta, Glasgow, Fort Peck, and other towns 845, 421 
Cedar Creek.......... Fallon... iles City and Glendive, Mont.; Rapid 7,699, 611 
City, S. Dak.; Bismarck, Bowman, and 
Williston, N. Dak.; and intervening towns 
Cut Bank. ...........| Glacier.............. Cut Bank, Helena, Butte, Anaconda, and 9, 814, 760 
intervening towns. 
Dry Croeek...........- Carbon. ............ Bozeman, Livingston, Bigtimber, and inter- 832, 806 
vening towns. 
Hardin. .............- Big Horn............ Town of Hardin. 82, 570 
Kevin-Sunburst...... T0016 2. couacuaceóa Shelby, Great Falls, and intervening towns. 3, 068, 049 
Whitlash............- Liberty............. Great Falls and intervening towns. ......... 707, 131 
23, 879, 338 


1 Data supplied by H. J. Duncan, supervisor, U. S. Geological Survey, Casper, W yo. 


It is estimated that 12,062 million cubic feet of gas were used in 
1937 for industrial purposes. The following constitute the principal 
industrial consumers: Cement plant at Rapid City, S. Dak.; sugar 
refineries at Belle Fourche, Sidney, and Chinook; smelters at Anaconda 
and Great Falls; public-utility power plants; and oil field and refinery 
operations. Domestic and commercial consumption was approxi- 
mately 11,800 million cubic feet. 

The entire output of gas from the fields of northern Montana is 
consumed within the State, and gas is imported from the Rogers 
DENM well in Canada to augment the supply for the city of Great 
Falls. Imports in 1937 totaled 304 million cubic feet. 

Three compressor plants were constructed during the year to facil- 
itate the delivery of gas from the Kevin-Sunburst field, where the 
rock pressure of gas wells has declined sharply from an average initial 
of 360 to 186 pounds. A similar plant was built in the Dry Creek 
field in the southern part of the State. 

New Mexico.—Large additional supplies of natural gas were devel- 
oped in southeastern New Mexico in 1937 by drilling in wildcat and 
semiproved areas adjacent to older fields, according to a report by 
E. A. Hanson, United States Geological Survey, Roswell, N. Mex. 
Thirty-four gas wells were completed which had a combined initial 
production of 357 million cubic feet per day. Most of these were 
discovered while drilling for oil, but a few were drilled for gas produc- 
tion on expiring leases. 

A total of 23,772,800,000 cubic feet of dry gas was marketed in 
southeastern New Mexico in 1937, of which about 23 billion came from 
Lea County and the remainder from Eddy County. Approximately | 
56.5 billion cubic feet of gas were processed for gasoline extraction, 
2.5 billion were used for fuel and field purposes, and 4 billion were 
used for the artificial flowing of oil wells by gas lift. These quantities 
represent increases over 1936; that of marketed dry gas which gained 
about 42 percent was particularly marked. 

Gas pipe-line construction vas limited principally to laterals, includ- 
ing & 6-inch line to Hurley, & 4-inch line to Lordsburg, and 46 miles 
of 6-inch line to Hayden from the trunk line near Red Rock. 
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Effective March 1, 1937, the New Mexico State Legislature imposed 
a severance tax of 2 percent on natural gas. No carbon black is pro- 
duced in New Mexico. Increasing interest has been shown in the 
drilling of additional wells in areas proved or semiproved for carbon 
dioxide gas. 

In northwestern New.Mexico natural-gas productión increased 
about 21 percent over 1936, according to information furnished by 
J. A. Frost, district engineer, United States Geological Survey, 
Farmington, N. Mex.; this gain was due to increased withdrawals 
from the Ute Dome field. The total production of 2,027,967,000 
cubie feet was derived from three sources as follows: Kutz Canyon 
1,173,743,000 cubic feet, Ute Dome 818,950,000 cubic feet, and 
Blanco 35,274,000 cubic feet. It is estimated that 40 percent of the 
gas sold was for domestic and 60 percent for industrial uses. No 
drilling was done in the northwestern district during 1937. 

New York.—Although the number of wells drilled for gas in 1937 
in the newer fields of New York was about the same as in 1936, there 
was a large increase in total initial capacity. Information has been 
furnished by C. A. Hartnagel, assistant State geologist. Most opera- 
tions have been confined to the deeper Oriskany sands in the southern 
tier of counties west of Chemung. Drilling fell off sharply in the 
'Trenton limestone and shallow Medina sandstone districts. 

During the year 41 wells were completed in the gas fields of New 
York, of which 28 were producers having a total open-flow capacity of 
393,430,000 cubic feet per day. Almost all the new production was 
from 23 Oriskany wells in Allegany and Steuben Counties. Seventeen 
wells were being drilled at the end of the year. 

The outstanding development of the year was the discovery in Ma 
of an Oriskany sandstone pool in the town of Woodhull, Steuben 
County. A flow of 17 million cubic feet of gas was struck at 3,955 
feet; the rock pressure was 1,950 pounds per square inch. At the end 
of 1937, 19 wells, all producers, had been completed and 8 rigs were 
active. In daily capacity the Woodhull wells range from 4 to 28 
million cubic feet, the average being 17 million per well. The field, at 
present 3 miles long and 2 miles wide, lies along the axis of the Van 
Etten (Harrison) anticline. The indicated thickness of the Oriskany 
sand is about 21 feet. Six companies are actively competing in taking 
the Woodhull gas. The gas probably was being withdrawn at the 
rate of 80 to 100 million cubic feet per day at the end of 1937. 

Two wells, which may be regarded as extensions of the Harrison gas 
field in Pennsylvania, were completed as fair producers in the town of 
Troupsburg, Steuben County. A test well drilled in the town of 
Howard had a daily flow of 200,000 cubic feet from the Oriskany at 
3,576 feet. Three other test wells in Steuben County, in the towns 
of Addison, Jasper, and Hartsville, found salt water in the Oriskany. 
In the Greenwood gas field, Steuben County, one well was completed 
with a capacity of 15 million cubic feet per day, and one failure found 
salt water in the Oriskany. 

Three wells were completed in the State Line pool, Allegany 
County, with a total open-flow capacity of 54 million cubic feet per 
day. Two Oriskany failures and one Medina dry hole were drilled 
in Allegany County and the same number in Cattaraugus County. 

In Schuyler County, where three test wells failed to find production 
in the Oriskany sand, a well was drilling at 6,400 feet to test lower 
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Paleozoic formations. The top of the red Medina was discovered in 
this well at 5,298 feet. 

Ohio.—Although general drilling activity in Ohio increased in 1937 
over 1936, the number of gas wells completed declined to 503 from 
570 in 1936, according to a report prepared by Dewitt T. Ring, 
geologist, The Ohio Fuel Gas Co., Columbus, Ohio, for the American 
Institute of Mining and Metallurgical Engineers. Information on 
drilling in northeastern Ohio in 1937 was supplied by J. E. Schaefer, 
geologist, The East Ohio Gas Co. The combined initial open-flow 
capacity of completions in 1937 was 222,441,000 cubic feet per day, or 
442,000 cubic feet per gas well drilled. 

In the Trenton lime (Lima) field of northwestern Ohio 11 small gas 
wells were completed with a total open-flow capacity of 552,000 cubic 
feet. Of these seven were in Seneca County, two in Ottawa, and one 
each in Hardin and Shelby Counties. In northeastern Ohio 127 gas 
wells were drilled with a total open-flow capacity of 104,972,000 cubic 
feet. 

In the central and southeastern Ohio fields, the Clinton, Oriskany, 
Berea, Big Injun, and shallower sands furnish the production. In the 
Clinton sand, which produces about 80 percent of the gas output of 
the State, 166 gas wells with 138,176,000 cubic feet initial capacity 
were completed in 1937. "The indicated average capacity per well— 
832,000 cubic feet in 1937—was larger than that in any other produc- 
ing horizon. New gas wells in the Berea sand numbered 167 and had 
a total initial volume of 30,135,000 cubic feet per day. One hundred 
fifteen gas completions were reported in the shallow sands above the 
Berea with a total of 41,546,000 cubic feet of initial volume. "Twenty- 
two completions in the Devonian shale had 5,111,000 cubic feet of 
open-flow capacity, and 17 “lime” wells accounted for 5,156,000 cubic 
feet. Two Oriskany wells of moderate capacity and one Newburg 
sand well of 800,000-cubic foot capacity were completed during the 
year. Gas-well completions in the more active counties were as 
follows: Meigs 57, Guernsey 44, Stark 41, Athens 36, Huron 25, 
Washington 24, Knox 22, and Perry 20. 

In Butler Township, Knox County, a new Clinton-sand gas field 
is being developed at a depth of about 3,000 feet. The wells range 
in open-flow capacity from less than half a million to 7.5 million 
cubic feet per day. In Lawrence and Franklin Townships, Tus- 
carawas County, indications point to another new Clinton gas field. 
Six wells have been completed at depths of 4,500 to 4,700 feet, with 
initial capacities of 150,000 to 8,283,000 cubic feet per day. 

Natural gas has been used for the past 2 or 3 years in two successful 
repressuring projects in the Clinton sand. One in Coal Township, 
Perry County, involves eight wells 3,200 to 3,400 feet deep. A 
similar experiment in Starr Township, Hocking County, is operating 
with 23 wells. 

Oklahoma.—Records of the Oil and Gas Conservation Department 
of the Corporation Commission furnished by W. J. Armstrong, con- 
servation officer, show that 163 gas wells were completed in 1937 in 
the State, an increase of 23 percent over 1936. Of the total in 1937, 
117 were dry gas wells and 46 were “wet” gas wells; 132 wells were 
drilled for gas repressuring, and 137 exhausted gas wells were aban- 
doned. "The dry gas wells completed in 1937 had a 24-hour potential 
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capacity of 771,087,000 cubic feet and were located in 27 counties, as 
follows: Tulsa 22, Creek 15, Wagoner 11, Okmulgee 9, Okfuskee 6, 
Pontotoc 5, Rogers 5, and 1 to 3 each in 20 other counties. 

In the Erick field of Beckham County the Knicely No. 2 well was 
completed in August 1937 with an initial flow of 119 million cubic feet 
per day. As of December 31, 1937, the total potential of eight wells 
in the Erick field, all producing from the Dolomite, was 158,521,000 
cubic feet per day. A restricted demand for gas hindered develop- 
ment in this area, which is thought to have great possibilities. 

In the Cement field, Caddo County, the Surbeck No. 4 well was 
completed on January 1, 1937, for a flow of 45,690,000 cubic feet of gas 
at a depth of 6,500 feet. Several wells were drilling on the east side of 
the field at the end of the year. | 

In the Chickasha gas field, Grady County, about 250 wells were 
producing from four formations, with a reported 24-hour potential of 
397,407,000 cubic feet as of December 31, 1937. 

In Beckham County the Sayre field had a 24-hour potential capacity 
of 123,302,000 cubic feet of gas from 24 wells. Gas comes from six 
separate formations in this field. 

Of about 120 dry gas wells in the Oklahoma City field, all but about 2 
are exhausted oil wells that have been plugged back to upper ‘‘sands.”’ 
The gas-bearing horizons above the principal oil strata and the number 
of gas wells producing from each are as follows: Hoover 10, Tonkawa 
6, Layton 21, Oolitic 6, Oswego and Prue 73, and Simpson 4. At the 
end of 1937 the 24-hour potential of the Oklahoma City gas wells was 
reported as 542,496,000 cubic feet, a decline of almost 50 percent in 1 
year. Most of the gas currently produced is sold for commercial 
purposes, a small amount being used in gas-lift operations. 

Oklahoma Tax Commission records show that the marketed produc- 
tion from dry gas wells declined about 2 percent in 1937 to 109,203,- 
027,000 cubic feet and that the quantity of casinghead gas processed 
for extraction of gasoline increased 18 percent to 326,945,729,000 
cubic feet. 

During 1937 the Corporation Commission issued orders establishing 
40-acre well spacing in the Stroud gas pool in Lincoln County and 
granted permission for the construction of a carbon-black plant near 
Guymon, Okla. It also issued.a permit for a carbon-black plant in 
Texas County, limited to a volume of 60 million cubic feet of ratably 
purchased gas per day. A second carbon-black plant was also author- 
1zed in that county for utilization of casinghead gas that has hereto- 
fore been wasted. 

Gas-line construction was limited to small projects which are dis- 
cussed in the section on pipe-line developments. 

Pennsylvania.—Drilling activity in Pennsylvania in 1937 increased 
about 5 to 10 percent over 1936, according to a report by J. G. Mont- 
gomery, Jr., superintendent and chief geologist, United Natural Gas 
Co., Oil City, Pa. 

Most shallow-sand developments were limited to proved areas. 
The discovery of the Sliverville field southwest of the Bradford oil 
field in western McKean County was the only new shallow production. 
The spectacular flow of oil from two wells drilled in this new field in 
1937 was accompanied by a fair flow of natural gas. At the end of the 
year numerous wells were drilling for both oil and gas. 
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The search for gas from the Oriskany formation was more intensive 
than in recent years owing to the approaching exhaustion of the pre- 
viously discovered fields. Results, however, were disappointing. 
Twenty-six wildcat wells have either been completed or were actively 
drilling during 1937 to or through the Oriskany horizon in Allegheny, 
Warren, Crawford, Mercer, Beaver, Lawrence, Jefferson, Potter, 
Tioga, Fayette, Venango, Washington, and Westmoreland Counties. 
In Kinsua Township, Warren County, additional tests failed to yield 
production near & well that produced some gas in the Oriskany sand 
at a depth of 4,675 feet in 1936 but later yielded salt water. The 
discovery well in the Uniontown area, Fayette County, which was 
reported as producing 500,000 cubic feet per day in 1936, was not 
completed until 1937 because of drilling difficulties. Productive 
capacity upon completion was nearly 2 million cubic feet per day from 
the Onondaga limestone between 6,610 and 6,670 feet. A second 
test well is now being drilled in this area. 

An old well in Fairfield Township, Westmoreland County, was 
deepened to the Oriskany horizon during the year. It found salt 
water in the sand but flowed 620,000 cubic feet of gas per day from 
the Onondaga lime which overlies the Oriskany. Two Oriskany sand 
producers and one dry hole were completed in 1937 in the Beaver 
County pool, which was discovered in the fall of 1935. 

The number of gas wells completed in the Oriskany sand fields of 
Potter and Tioga Counties dropped to 16 in 1937 compared with 23 in 
I All these wells were within the limits of previously discovered 
ields. 

Four wells tested the deeper Medina sandstones in 1937 without 
success. Two of these in Crawford County were drilled to 4,350 and 
4,522 feet, respectively; one in Warren was drilled to 5,165 feet and 
one in Potter to 8,482 feet. 

Shallow-sand gas production in Pennsylvania probably increased 
somewhat over 1936. Oriskany-sand production from Potter and 
Tioga Counties rose about 30 percent to approximately 50 billion 
cubic feet in 1937, due to increases in the Harrison (Potter) and Sabins- 
ville (Tioga) fields, which exceeded declines in the Farmington (Tioga) 
and Hebron and Ellisburg (Potter) fields. No information is available 
as to the output from the Oriskany sand in Beaver, Fayette, and 
Westmoreland Counties, but it was undoubtedly small compared with 
that in Potter and Tioga Counties. 

An interesting development in drilling technique was the use of a 
rotary rig in deepening a Potter County wildcat from the Oriskany 
to the Medina sands. At the end of the year plans were being made 
to drill several other wells in various parts of the State with rotary 
equipment. These attempts are being followed with interest by 
producing companies. 

The Pennsylvania State Legislature in 1937 passed Act 570, which 
requires records of oil and gas wells drilled in the Commonwealth, 
showing the location and the geologic formations encountered in drill- 
ing, and provides fees and penalties. Copies of such records are 
available upon payment of prescribed fees. 

South Dakota.—There were no new gas developments in South 
Dakota during 1937, according to E. P. Rothrock, State geologist. 
The only commercial production in the State is a few thousand feet 
per day near Pierre and Fort Pierre. A 12-inch line from the Baker- 
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Glendive field in eastern Montana supplies gas to a number of towns 
in the northwestern part of the State. A line originating in the 
Panhandle field of Texas furnishes gas to Sioux Falls, 

Texas.—The vast natural-gas industry of Texas continued its vigor- 
ous expansion in 1937. Marketed production of natural gas increased 
to an estimated total of 860 billion cubic feet from 734,561,000,000 
in 1936. According to records of the Texas Railroad Commission 
300 billion cubic feet were burned in carbon-black plants, 402 billion 
were distributed through pipe lines for light and fuel, and 130 billion 
were used in field operations. Gas used for repressuring and recycling 
increased from 6.2 billion cubic feet in 1936 to 22.8 billion in 1937. 

The quantity of natural gas blown to the air and wasted was some- 
what smaller in 1937 than in 1936, being 91.3 billion and 100.9 billion 
cubic feet, respectively. Of the total Texas production, 43 percent 
was “sweet” dry gas, 23 percent “sour” dry gas, and 34 percent 
casinghead gas. 

Gas-well completions increased about 10 percent in 1937 to 425. 
The Panhandle was the most active field with 156 new gas wells, of 
which 92 were in Moore County, 20 in Carson County, and 19 in 
Hutchinson County. A well in Hansford County, 35 miles north of 
proven production and 3 miles south of the Oklahoma State line, was 
completed for a flow of 4 million cubic feet of gas from lime at 2,690 
to 2,850 feet, proving a large new area for gas production. 

Dry natural gas is produced in Texas from a large number of fields 
throughout all the producing districts of the State, but the Panhandle 
and the Gulf Coast are the most important. The former produced 
about 500 billion cubic feet in 1937 and the latter slightly over 100 
billion. West Central Texas, with 24 billion, and East Texas, with 
21 billion, ranked next as sources of Texas dry-gas production. Al- 
most half of the gas wells in Texas are in the great Panhandle field, 
which had about 1,450 producing wells at the end of 1937. 

Southwest Texas was the second most active district with 113 
reported completions scattered in many fields. The Las Animas gas 
field in Jim Hogg County was discovered on October 18, 1937, when 
a 3-million cubic-foot flow of gas was found in the Cole sand at 1,782 
to 1,788 feet. Twelve gas wells were drilled in the Saxet field and 
eight in the Colmena field. 

There were several gas discoveries in South Texas. In Aransas 
County the Edwards No. 1 well discovered a large volume of gas 
with distillate from a sand at 7,502 to 7,530 feet. The closed-in 
pressure was 2,950 pounds per square inch. In Goliad County, 
Cole No. 1 was completed as a Cockfield sand discovery on May 30, 
1937, with an initial capacity of 20 million cubic feet of gas per day 
with distillate from 5,544 feet. On June 15, 1937, the Lundell No. 
1 in Duval County found 11 million cubic feet of gas with a little 
oll from the Cole sand at 1,515 to 1,520 feet. Beck No. 1, Victoria 
County, was plugged back from 4,812 to 3,582 feet and completed 
on January 7, 1937, as a 27-million cubic-foot gas well. 

Sixty-one gas-well completions were reported from the Texas Gulf 
Coast field, and there were numerous additions to gas reserves in 
connection with oil developments in new fields and in deeper sands 
in old fields. In Jefferson County a gas and distillate discovery 
was made by the Phelan No. 1 and completed at a depth of 8,460 
feet with 3,000 pounds closed-in pressure. The G. Gluck No. 1 in 
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Wharton County was completed as a dry-gas discovery from sand 
at a depth of 4,657 feet. 

The completion of 46 gas wells was reported in the North Central 
Texas district. A gas discovery in Denton County on January 5, 
1937, by the Knox No. 1 had an initial capacity of 12 million cubic 
feet of gas per day from 1,951 to 1,953 feet. 

Two discoveries of gas were reported in the East Texas area in 1937. 
In northeastern Henderson County a well found 9 million cubic feet 
of gas with 240 barrels of distillate per day at & depth of 8,038 feet. 
The Elliott No. 1 well in northeastern Houston County was completed 
in the Woodbine sand at 5,960 feet with an initial daily open-flow 
capacity of 15 million cubic feet of gas and 77 barrels of distillate. 

Utah.—From the standpoint of field work, 1937 was an uneventful 
year for the natural-gas industry in Utah. "The following summary is 
from a report by H. J. Duncan, supervisor, United States Geological 
Survey, Casper, Wyo. 

Only two gas wells were drilled in Utah in 1937. Both were in the 
Clay Basin field in the northeastern corner of the State. Their com- 
bined initial flow was 35 million cubic feet per day. 

A new market was provided for gas from the Clay Basin field by 
construction of 21 miles of 10-inch welded line, which connects the 
field with the 16-inch trunk line from the Hiawatha field on the Col- 
orado-Wyoming State line to Salt Lake City. 

The output of the Clay Basin field increased to 1,935,614,000 cubic 
feet in 1937 from 44,842,000 cubic feet in 1936. The Ashley Valley 
field, which supplies the town of Vernal, Utah, produced 49,038,000 
cubic feet of gas in 1937. "These two areas accounted for the total 
production of the State of 1,984,652,000 cubic feet. Of the Clay 
Basin output, 1,587,203,000 cubic feet were used for general industrial 
purposes and for generation of electric power, whereas domestic con- 
sumers used 348,411,000 cubic feet. In addition to the reported sales 
an estimated 50 million cubic feet were used in the field. ` 

Washington.— There was no significant change in the natural-gas 
industry in Washington during 1937. The following information has 
been received from Harold E. Culver, supervisor of geology, Wash- 
ington Department of Conservation. 

The only commercial gas production in the State, which comes from 
the Rattlesnake Hills field, Benton County, declined about 22 percent 
in 1937 to 142,578,000 cubic feet. The gas in this field comes from 
vesicular zones in the Columbia River basalt at depths of 700 to 1,260 
feet. Fifteen wells are producing under vacuum into a pipe-line 
system that furnishes the fuel to seven Yakima Valley towns. A well 
is being drilled to test formations below the basalt flows. At the end 
of the year it had reached a depth of 3,400 feet, all 1n basalt except for 
thin streaks of interbasalt sediments. 

In the summer of 1937 a well was started at Mabton 24 miles south- 
west of the Rattlesnake field, where gas has been found in water wells. 
The location was made after investigation of structural conditions of 
the basaltic flows which are also present in this area. 

Wildcat tests, some of which were begun in 1936, were being drilled 
in Benton, Chelan, Clallam, Grant, Grays Harbor, Jefferson, Kittitas, 
Klickitat, Whatcom, and Yakima Counties. Encouraging showings 
of gas have been reported from six of these wells in as many counties. 

A steady production of carbon dioxide gas was maintained from 
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springs and wells near Klickitat, Klickitat County, and utilized in the 
local dry-ice plant. Sales of dry ice increased slightly over 1936 to 
1,200,000 pounds. 

West Virginia.—Active drilling and increased pipe-line construction 
were conspicuous features of the natural-gas industry in West Virginia 
in 1937, according to reports by David B. Reger, consulting geologist, 
and R. C. Tucker, assistant State geologist, Morgantown, W. Va. 

Gas-well completions numbered 680, and their total open-flow 
capacity exceeded 1 billion cubic feet per day, increases of 48 and 89 
percent, respectively, over 1936. "The spectacular growth of the 
Oriskany sand fields in Kanawha County continued and was largely 
responsible for the phenomenal increase in new productive capacity. 
There were 100 successful Oriskany-sand completions in 1937, with a 
total of 691,954,000 cubic feet of open-flow capacity. Altogether 184 
wells have been drilled in the fields, of which only 20 were dry holes. 
The average capacity per well was 5,627,000 cubic feet with closed 
pressures ranging from 1,200 to 2,000 pounds. As of January 1, 1938, 
approximately 50,000 acres were regarded as proved for Oriskany gas 
in the three pools near Charleston, Kanawha County. Large quan- 
tities of natural gasoline are extracted from the Oriskany gas. The 
maximum recovery, when the wells are new and operating at the high- 
est pressure, is about 700 gallons per million cubic feet of gas produced, 
but the average is probably about 400 gallons per million. 

Many test wells were drilled in other parts of the State in search 
of Oriskany production in 1937, but the only successful completion 
outside of the known fields was reported in the Peytona district, 
Boone County, where a 300,000 cubic-foot flow was developed from 
the Oriskany sand at a rock pressure of 1,230 pounds. 

The most important new discovery of 1937 was the Glenville gas 
pool, Gilmer County. It was opened in January by the completion 
of a 5,600,000 cubic-foot well in the Maxton sand. The intensive 
drilling that followed resulted in 42 gas wells out of 47 wells drilled, 
with 43,612,000 cubic feet of new production. Unlike the discovery 
well, most of this gas was in the Big Injun sand at an average depth 
of 1 ,700 feet. The productive limits of the field have not yet been 
defined, but 1t may connect with other productive territory to the 
northeast and southwest. 

The leading counties in gas development and the number of success- 
ful wells in each were: Boone 54, Braxton 31, Cabell 48, Calhoun 46, 
Gilmer 82, Kanawha 134, Lincoln 44, Ritchie 56, and Wayne 26. 
The record of Cabell County is unusual in that only j dry hole resulted 
from 49 completions. 

It is estimated that West Virginia produced 153 billion cubic feet 
of gas in 1937, an increase of 11 percent over 1936. The average 
output of gas per well per day was approximately 31,000 cubic feet. 
Several large-capacity pipe lines were built in 1937 to handle the new 
Oriskany-sand gas of Kanawha County. They are discussed in the 
section on pipe-line developments. The average field price of gas at 
the wells declined during 1937, and further reductions are suggested 
by the large shut-in capacity and current weakness of industrial 
demand for fuel. 

Wyoming.—Although no new gas fields were discovered in Wyoming 
in 1937, 12 gas wells were completed in proved territory, their com- 
bined open-flow capacity approximating 155 million cubic feet per 
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day. The record of Wyoming gas activities in 1937 is from a report 
by H. J. Duncan, supervisor, United States Geological Survey, Casper, 
yo. 

Gas production in Wyoming increased slightly in 1937 to 35,702,- 
342,000 cubic feet, of which about 30 percent was casinghead gas and 
the balance dry gas. Salt Creek continued to be the dominant field, 
producing 10,354,252,000 cubic feet of casinghead gas which, when 
processed, yielded about 28 million gallons of natural gasoline. Of 
the residue gas, 6,907,180,000 cubic feet were returned to the oil sand 
for gas-drive purposes, 914,352,000 cubic feet were consumed by gaso- 
line plants and “booster” stations, 1,509,945,000 cubic feet were used 
to generate electric power, and 41,400,000 cubic feet were used as 
fuel in pipe-line operations. 

The following fields, each of which produced more than 1 billion 
cubic feet of gas in 1937, are listed with their respective output in 
cubic feet: Big Sand Draw, 4,250,961,000; South Baxter Basin, 4,223,- 
900,000; Lance Creek, 3,999,488,000; North Baxter Basin, 2,217,072,- 
000; Elk Basin, 1,825,916,000; Little Buffalo Basin, 1,372,743,000; 
Wertz, 1,115,376,000; Medicine Bow, 1,110,725,000; and Muskrat, 
1,099,233,000. 

Rough estimates of the quantity of gas sold for various uses in 
Wyoming in 1937 are as follows: Industrial and commercial, 14 billion 
di feet; domestic, 7.5 billion; drilling and field operations, 2.5 

illion. 

Gas wastage was greatly reduced in 1937, chiefly because of the 
closing in of the Stock Oil Co. Allen No. 1 in the Garland field, Big 
Horn County. After blowing wild for over a year, the well was brought 
under control on February 28, 1937. "Total loss of gas during the 
period in which the well was out of control is estimated at 20 billion 
cubic feet. It is thought probable that more than 4 billion cubic feet 
of gas were wasted during 1937 from the Allen well and from drilling- 
in, testing, and miscellaneous leaks. 

Gas pipe-line construction comprised chiefly repairs to old lines, 
short lines to new wells, and lines for repressuring. The gas line from 
. the Mahoney and Wertz fields was removed between Sweetwater and 
Poison Spider Creek and relaid from Poison Spider Creek 5 miles west 
to carry part of the load from the Big Sand Draw field to Casper. 
Transportation of gas from Wertz and Mahoney to Parco continued. 
The line from Boone Dome to South Casper Creek was removed. 
Boone Dome now supplies only the town of Powder River. The Boone 
Dome, Mahoney Dome, and Allen Lake fields are approaching de- 
pletion. A 6-inch line was laid from the Medicine Bow field to bring 
gas to the Rock Creek field for repressuring. 


CONSUMPTION 


Although all major classes of natural gas consumption increased in 
1937, carbon-black requirements showed the greatest expansion. 
The volume of gas burned in carbon-black manufacture was 20 per- 
cent larger in 1937 than in 1936 and amounted to 14 percent of the 
total gas consumption compared with 13 percent in 1936. 

The number of domestic consumers (meters) served with natural 
gas, or with mixed natural and manufactured gas, increased sharply 
in 1936 over 1935 to 8,017,390, the greatest number on record. Most 
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of the increase (626,700) was caused by the piping of natural gas to 
Detroit, Lansing, and Grand Rapids, Mich. The number of com- 
mercial consumers increased from 612,960 in 1935 to 656,720 in 1936 
and of industrial consumers from 36,000 to 39,000. The total number 
of consumers in each of the three groups at the end of 1937 is roughly 
estimated as 8,250,000, 675,000, and 42,000, respectively. 


Natural gas consumed in the United States, 1932-36 
Domestic and commercial consumption 


Consumers (thousands) ! Billions of cubic fect Average 
number of | Average 
M cubic value at 
feet used points of 
per domes- | consump- 


; Com- ; Com- , tic and tion per 
Domestic} een) | Total | Domestic! mercja] | Total commer- | M cubic 
cial con- | feet (cents) 
sumer 
1009 can 6, 506 531 | 7,037 299 87 386 54. 8 69 
ht EE 6, 691 541 | 7,232 283 86 369 51.0 68. 4 
1934 E 6, 984 582 | 7,560 288 91 379 50. 2 68. 6 
VOSS MER cae 7, 391 613 | 8,004 314 100 414 51.7 68. 5 
1036. 22555 nahe ee 8, 017 657 8, 674 343 112 455 52. 5 67.1 
"£ ! Total con- 
Industrial consumption sumption 
Billions of cubic feet Aver- 
Average ago 
value at value at 
Year points Bil- points 
Elec- of con- of con- 


° lions of 
Petro- | tric Port- Other | Total | SU™P- cubic | sump- 


tion per 


¿ Carbon| leum |public-| land |; ; 
Field | black | rofin- | utility | cement ES one M cubic | fet | per M 
eries | power [plants 3 feet cubic 
plants ? (cents) feet 

(cents) 
Ee 529 168 68 107 21 275 1, 168 10. 0 1, 554 24.7 
ET EEN 491 190 66 103 22 312 1, 184 9.8 1, 553 23. 7 
NOGA. A 555 230 80 128 27 366 | 1,386 9.7 | 1,765 22. 3 
Idoia 980 242 80 125 27 442 1, 496 9. 7 1, 910 22. 4 
1936_..----------- 619 283 93 156 37 518 | 1, 706 10.0 | 2,161 22. 0 


1 Includes consumers served with mixed gas. 
2 Geological Survey. 

E 3 Bagley, B. W., chapters on Cement, in Minerals Yearbook and Statistical Appendix to Minerals Year- 
ook. 


Natural gas consumed in the United States, 1932-36, by States, in millions 


of cubic feet 
State 1932 1933 1934 1935 1936 
Alabama. EEN 5, 827 7, 510 7, 932 10, 563 16, 630 
BT EE I9 E AA EE 
ATONA EES 2, 274 2, 513 4, 729 5, 603 8, 232 
ATESODSHS...25-3 eege 25, 330 22, 775 25, 075 26, 476 30, 986 
California EES 263, 484 259, 799 268, 122 284, 109 320, 406 
Colorado EE 16, 409 15, 862 16, 449 17, 233 19, 713 
District of Columbia. o 22-2--- 1, 688 2, 046 2, 640 2, 707 3, 104 
Florida, u nas sa ese ca rene 618 494 554 692 1, 005 
ROOF E10 e netos at ole yas sas 3, 947 4, 450 5, 357 8, 082 11, 575 
Illinois. ............ LL. c s s LLL 29, 432 33, 341 45, 084 57, 319 72, 516 
Indiana... A 11, 651 5, 996 12, 864 15, 613 18, 564 
PAI A EENG 7, 533 11, 408 16, 636 19, 077 20, 918 


1 Utah includes Alaska and Washington. 
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Natural gas consumed in the United States, 1932-36, by States, in millions 
of cubic feel— Continued 


State 1932 1933 1934 1935 1936 

Kansai. NRI toate ete bee 56, 965 57, 032 65, 599 72, 806 82, 025 
JKetilüueky: uz susu pus sul TOT sZ iu lala 13, 698 13, 222 14, 106 15, 826 18, 159 
DOUISIONG EE 113, 215 115, 800 137, 413 151, 934 166, 485 
Maryland EE 639 667 752 784 915 
MIGRhIPdl arcaica 968 1, 528 2, 789 4, 203 11, 142 
EIERE ee eege (2) 3, 547 7, 125 10, 579 11, 918 
Mississippi... ecce ecce ore 9, 762 5,818 7, 219 8, 765 11, 368 
M iSsoüfi- Ee O. l O. SQ c 25, 310 27, 584 29, 792 33, 060 40, 124 
AA 3 11,100 3 12, 222 3 12, 444 3 16, 832 3 19, 894 
NAAA eode nor DARE 8, 661 10, 293 12, 789 14, 310 16, 780 
New Mevico 2-an 11, 880 13, 400 15, 625 18, 419 19, 814 
NeW YO PK eee ded ba lletres 16, 724 19, 912 31, 209 35, 705 40, 638 
North Dakota: soles mcs 2 2, 133 1, 020 1, 112 1, 382 1,578 
Ee 94, 414 92, 762 94, 998 105, 896 121, 381 
AAA Ee 246, 741 242, 494 249, 721 258, 508 260, 120 
Pennsylvania.............................- 76, 935 73, 627 87, 474 91, 601 110, 195 
South Dakota . .. 2, 776 3, 264 3, 901 4, 656 5, 061 
Tennessee_______.. A 7, 683 7, 369 8, 062 9, 479 11, 913 
(ho cc MR MC TNCS 414, 644 412, 428 501, 047 525, 697 598, 088 
Ulah <= Es 1 5, 721 5, 853 6,776 8, 747 10, 552 
O dese aes 143 213 202 343 447 
Washington____. (!) 111 104 138 141 
West Virginia- ---------------------------- 46, 281 46, 933 52, 353 53, 763 57, 978 
eiert eue E 23, 749 20, 087 16, 844 18, 904 20, 153 

A ee ae ae ese 1, 554, 335 | 1,553,399 | 1,764,988 | 1,909, 901 2, 160, 518 


1 Utah includes Alaska and Washington. 
2 North Dakota includes Minnesota. 
3 Includes natural gas piped from Canada. 


Treated for natural gasoline.—The trend in the average yield of 
natural gasoline extracted from natural gas has been upward since the 
low point in 1934, when it was only 0.86 gallon per thousand cubic 
feet processed. No figure for the average yield in 1937 is yet avail- 
able, but it is thought that it was about 1 gallon per thousand cubic 
feet. On the basis of this estimate about 2,040,000,000,000 cubic 
feet of gas were processed by gasoline plants in 1937, a quantity ex- 
ceeded only in the record year of 1930. "The throughput of gasoline 
plants was about 86 percent of the total production of natural gas in 
1937 and 84 percent 1n 1936. 

As indicated in the accompanying table the quantity of gas treated 
for gasoline extraction in Texas in 1936 was considerably below the 
peak of 1935 as a result of the reduction in “stripping” in the Pan- 
handle through enforcement of conservation statutes. The volume of 
gas treated in 1936 increased most in California, Kansas, Louisiana, 
New Mexico, and West Virginia. 


932 MINERALS YEARBOOK, 1938 


Natural gas treated at ee plants in the United States, 1932-36, by 
tates 


[Millions of cubic feet] 


EELER 6, 188 4, 949 3, 250 3,371 2, 955 


9 
California__......-...-.---.......--------- 345, 085 326, 016 325, 629 310, 016 372, 118 
Colorado. Geier d RU CHE E MEE 627 547 511 222 223 
WU: conta o oi ues 1, 924 1, 701 1, 512 1, 076 971 
E A A A ED EE AAA EA A beech acess 
Mog A a aa aa 46, 290 52, 939 69, 859 87, 669 106, 230 
Kentucky._...... .. .... .. Serge d ee 23, 948 22, 244 21, 704 29, 772 35, 493 
Louisiana__. ee cedo 106, 239 80, 891 70, 534 : 115, 606 
Michigan...........-. cc ec cL c cc cec | - --- 2 ----.- 444 410 1, 755 1, 419 
AAA ases chess 2r 4, 358 4, 114 6, 382 8, 238 
New Mexico........................ ll... 9, 230 10, 399 11, 904 11, 786 29, 480 
New York... . . u... u hcc cecos4sAÀ 430 406 
AA AA 24, 613 21, 901 25, 100 29, 622 33, 103 
Oklahoma..............-.................- 315, 727 351, 959 209, 183 260, 757 ; 
Pennsylvania......-...-.------------------ 31, 810 29, 346 33, 348 34, 168 
TAS LI A te NERO EE SP AA 467, 532, 148 787, 078 828, 570 673, 483 
West Virginia.. --------------------------- 100, 171 90, 072 108, 097 118, 789 128, 488 
W.IOMÍOE s jesse Sec icons sus sss 23, 343 18, 630 17, 566 16, 970 17, 561 


1,499, 756 | 1,551,464 | 1,776,172 | 1,822,000 | 1,815,000 
96 100 3101 95 84 


1 Less than 500,000 cubic feet. 
2 Exceeds 100 percent, as part of the natural gas treated for natural gasoline is blown to the air and not 
included in total consumption. 


Domestic and commercial.—Domestic consumers utilized an esti- 
mated total of 364,000,000,000 cubic feet of natural gas in 1937, an 
increase of 6 percent over the 1936 total of 343,346,000,000 cubic feet. 
The average consumption per domestic meter in 1937 was about 
44,000 cubic feet compared with 42,825 cubic feet in 1936. The 
average value at points of consumption of the gas used for domestic 
purposes declined slightly in 1937 to about 72 cents per thousand 
cubic feet, indicating that its total value was approximately $263,- 
000,000, a gain of 5 percent over the 1936 total of $251,617,000. In 
1936 the highest domestic rates were in Arizona, Florida, Illinois, and 
Michigan; the lowest were in West Virginia, Wyoming, Oklahoma, 
and Montana. 

Commercial consumers used about 6 percent more gas in 1937 than 
in 1936, an estimated total of 118,000,000,000 cubic feet. The value 
at points of consumption of this gas totaled about $56,000,000, based 
upon an estimated average price of 47.5 cents per thousand cubic 
feet compared with 48.1 cents in 1936. 

Domestic and commercial sales comprised 20 percent of the total 
consumption of natural gas in the United States in 1937 and 62 
percent of its gross value at points of consumption. 
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Field.—Natural gas used in field operations is thought to have 
increased in 1937 to about 650 billion cubic feet or 5 percent over 1936. 
From 1934 to 1937 the field consumption of gas increased 17 percent, 
while drilling activity, the largest element in this class of demand, 
increased 76 percent. The application of gas-generated power to other 
important field functions, such as repressuring and the operation of 
gas-compression equipment on pipe lines, has also grown rapidly. 
Obviously much more efficient use is now being made of gas in field 
operations than formerly. Major contributing factors are the more 
general utilization of meters in the field to replace the old, loose daily- 
rate agreements for drilling-rig fuel, more efficient boiler operation, 
and eo of internal-combustion | engines that are more economical 
on fuel. 

Carbon black.—The volume of gas burned in the manufacture of 
carbon black in 1937 was 341,085 million cubic feet, eclipsing the 
former maximum of 1936 by 57,664 million cubic feet. Productive 
capacity of the industry was increased by the addition of new plants 
and the enlargement of several old ones. The Texas Panhandle field 
remains the principal source of supply for the industry, but abundant 
gas reserves in Kansas and Oklahoma have caused these States to 
authorize limited carbon-black production. 

Petroleum refineries.—The quantity of natural gas consumed at 
petroleum refineries in 1937 was probably 100 billion cubic feet or 
more compared with 93,183 million in 1936. The higher rate of refin- 
ery operations in 1937 and continued firmness in prices of competing 
fuels suggest a larger use of natural gas in refining. A similar influence 
is exerted by the conversion of increasing amounts of vapor-rich still 
gases to liquid fuels by polymerization. 

Electric public-utility power plants.—The utilization of natural gas 
as fuel at public-utility power plants continued to increase in 1937, 
when about 170 billion cubic feet were burned compared with about 
156 billion in 1936. The increase (9 percent) was approximately the 
same as that in total marketed production, indicating that there was no 
significant change in the relative position of this class of consumption. 

Portland-cement plants.—Production of portland cement in the 
United States increased 3 percent in 1937 over 1936. The quantity. 
of natural gas used in portland-cement manufacture in recent years 
has followed rather closely the trends in cement production. On this 
basis 16 1s estimated that about 38 billion cubic feet of gas were con- 
sumed at portland-cement plants in 1937 compared with 37 billion 
cubic feet in 1936. 

Other industrial—The estimated demand for natural gas for indus- 
trial purposes, other than those already mentioned, was 12 percent 
more in 1937 than in 1936, despite the fact that the effects of the 
recession were quite evident in the latter part of the year. The price 
of gas for all industrial purposes probably increased slightly; the aver- 
age in 1937 was about 10.2 cents per thousand cubic feet compared 
with 10.0 cents in 1936. 

Geographically, the most important new industrial market served by 
natural-gas pipe lines is Detroit, with its numerous and varied metal- 
working plants. 
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Àn important new industrial use of gas is the manufacture of new 
types of building materials that require heat treatment. Natural 
gas is especially valuable as a source of heat in manufacturing processes 
that require accurate and automatic control of temperatures and 
humidity. 'The development and wider utilization of many such 
processes in recent years have broadened the industrial market for 


this fuel. 
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Mixed gas.—The volume of natural gas used as a blend to enrich 
manufactured gas, or increase its unit heating value, was 18 percent 
larger in 1936 than in 1935. About half of the increase was due 
to the adoption of mixed gas in the Detroit area, the full effect of which 
will not be evident until data for 1937 are available. In other con- 
suming areas served with mixed gas the growth in demand in 1936 
was comparable with that in markets for straight natural gas. The 
only exception was Indiana where demand declined more than 50 
percent. 

The value at points of consumption of natural gas used in the pro- 
duction of mixed gas increased about 15 percent in 1936 to $57,367,000, 
based upon an assumed unit value equal to that of the mixed gas. 
The average value in 1936 was 90.3 cents per thousand cubic feet 
compared with 92.1 cents in 1935. The decline in average value would 
have been greater had 1t not been for the pronounced increase in the 
use of mixed gas in Michigan, where the average value of the natural 
gas so used was about $1.25 per thousand cubic feet. 


Consumption of natural gas used with manufactured gas in the United States in 1936, 


by States 
Domestic Commercial Total 
Industrial 

State (M cubic Value at 

Consum- | M cubic | Consum- | M cubic feet) M cubic | points of 

ers feet ers feet feet consump- 

tion 
California mor TEMPE 4, 950 162, 000 320 48, 000 46, 000 256, 000 $216, 000 
District of Columbia... 137,810 | 2, 458, 000 6, 480 281, 000 365, 000 | 3, 104,000 | 2, 289, 000 
Illinois.................. 993, 930 |15, 253, 000 57,160 | 3,474,000 | 5, 400,000 |24, 127,000 | 24, 138, 000 
Indiana................. 28, 770 349, 000 1, 270 75, 000 30, 000 54,000 523, 000 
TOW Ssh spe o zuo bk 55, 400 | 1,306, 000 4, 130 301,000 | 1,044,000 | 2,651,000 | 1,863,000 
Kentucky..............- 69, 720 | 2, 736,000 7,180 756, 000 805,000 | 4,297,000 | 2,250,000 
Maryland STR ce SR. 13, 670 237, 000 6, 000 9, 000 252, 000 231, 000 
Michigan............... 426,310 | 3,211,000 16, 200 431,000 | 1,286,000 | 4, 928,000 | 6, 144,000 
Minnesota. `, 113, 620 | 2, 388, 5, 340 223, 000 415,000 | 3,021, 000 3, 563, 000 
Miseourt --.----------- 216,020 | 2, 446,000 11, 180 316, 000 315,000 | 3,077,000 | 3, 154,000 
Nebraska............... , 150 934, 000 330 41, 116, 000 | 1,097,000 713,000 
New York, 269, 930 | 8, 223,000 23,020 | 1,831,000 986, 000 |11,040,000 | 8,755,000 
ODIO EE 156, 030 | 2, 256, 000 15, 110 730, 000 611,000 | 3,597,000 | 2,214,000 
Pennsylvania. .......... 49,170 | 1,177,000 4, 280 267, 000 102,000 | 1,546,000 | 1,214,000 
Virginia. .....----------- 11, 680 83, 000 250 6, 000 2, 000 91,000 100, 000 
Total, 1936________ 2, 600, 160 |43, 214, 000 152, 530 | 8, 792,000 |11, 532, 000 |63, 538,000 | 57, 367, 000 
19351_______ 2, 218, 830 138, 496, 000 137,930 | 6 


' 986, 000 | 8, 587,000 154,069, 000 | 49, 791,000 


1 Revised figures. 


INTERSTATE MOVEMENTS 


The rapid growth in interstate transportation of natural gas con- 
tinued in 1936, the latest year for which data are available. The total 
movement increased 22 percent over 1935, or from 469,024,000,000 to 
574,343,400,000 cubic feet. These quantities were 24 and 26 percent, 
respectively, of total production. 

California, because of its comparatively isolated location, is the 
only large producing State that neither receives nor ships gas in 
interstate commerce. Deliveries from all the other important pro- 
ducing States were larger in 1936 than in 1935; the greatest increases 
were in shipments of gas from Texas (28 billion cubic feet more than in 
1935), Louisiana (28 billion cubic feet), and West Virginia (19 billion 
cubic feet). 
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With the piping of natural gas to Detroit in the latter part of 1936, 
Michigan became a substantial consumer of gas from other States. 
Almost 4 billion cubic feet, principally from Texas and Kansas, 
were utilized in the Detroit area in 1936, and a much larger quantity 
was used in 1937. 

Ohio continued to be the largest consumer of gas produced in other 
States in 1936, requiring 75.6 billion cubic feet, of which 62.1 billion 
came from West Virginia and 10.2 billion from Kentucky. Illinois, 
which produces little natural gas, was the second largest market for 
out-of-State gas, accounting for 71.7 billion cubic feet, of which 51.8 
billion were piped from 'Texas and 17.2 billion from Louisiana. 

Production of natural gas in 1936 exceeded consumption in the 
following States, and the surpluses indicated were made available to 
out-of-State markets: Texas, 136.5 billion cubic feet; Louisiana, 123.7 
billion; West Virginia, 80.1 billion; Kentucky, 25.7 billion; Oklahoma, 
20.4 billion; New Mexico, 14.1 billion; Wyoming, 9.2 billion; and 
Montana, 3.1 billion. Production and consumption were approxi- 
mately equal in Mississippi, Pennsylvania, and California. It is 
evident from these figures that consuming States with little or no 
production of their own must depend largely upon a relatively few 
States for their supply. 


Interstate transportation of natural gas in 1936 1 


State from which gas was State through which gas was State to which gas was M cubic 
transported transported transported eet 
Kolegen Aer EUREN ee Se tt eet AA 3, 064, 000 
IM rm Wyoming...............-.--- 163, 000 
3, 227, 000 
A A he uL S e AE nd Indiana..-------------------- 1, 000 
Indiana __. . ear, Michigan: eege 1,000 
d ree dosi. A DIOS ccr E 1, 000 
3, 000 
In(H AA, A s n Mora ete Bet et Yllinois___________ 95, 000 
EMEN A E el a asuy Kentucky...................- 212, 000 
307, 000 
A [ecu ee xctl ue c c l Colotrado 411, 000 
pisc uk DRM TNT ENTER LUNO s. asy Se 2, 385, 000 
o (e ei i eaa 
Meer eb eee \Indiana PORTA A 1, 132, 000 
Nebraska. _._-.-...---..----- TOW EE 6, 964, 000 
Missouri....................- 
IMHO iei bee colorc Michigan. ..................- 1, 432, 000 
Indiana...................... 
WT Uinngent 6, 141, 000 
a a S a Be ta ey gl Dae ean as ae Missouri. -------------------- 6, 896, 000 
EEN Nebraska. ..................- 8, 552, 000 
ebraska..............-....- 
¡A eee E e (o oe oe A 3, 000 
Missouri--.------------------ 
BOIS eae AS ONG see ses ci elec eee 997, 000 
¡AA 
A A RH nee Oklahoma..................- 593, 000 
Nebraska ---------- 
aide JSouth Dakota. 943, 000 


36, 449, 000 


1 Includes exports to Canada and Mexico. 
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Interstate transportation of natural gas in 1936—Continued 


State from which gas was 


State through which gas was 


State to which gas was 


transported transported transported 
Kentucky...................- West Virginia................ 
Virginia: AA AA District of Columbia......... 
Maryland................-.- 
Indiana....................-- Illinois. .....................- 
E ea CICERONE Indiana A 
West Virginia................ 
ana ee rig eee ee Maryland.................... 
District of Columbia. ........ 
E EE do 
EELER beet SEH 
SEET E e EEN 
West Virginia................|....- Ee 
EE do........ AA | Get o ut EE 
"E Qut doin A ul e 
a EE et lee (0222 u bobs as 
Maryland.................... 
Men Virginia................ Virginia. ...................-- 
v S s a 
Marlyand T. Virginio coca oe esses 
District of Columbia......... 
Deor PEOR EE West Virginia................ 
Louisiana....................- E DD c HN Alabama..................... 
woo dca NE C NR 
Georgia. ....................- 
Wa O S S ss Arkansgsg -2-2 
ississippi..................- : 
EE Georgia — —Á—— asus 
Missourl O llano scc sss 
rpm bern NEE Mississippi................... 
ER d'et, l... or toes eee 
ne: Ge Missort. .... 
EE Tennessee... .-.-------------- 
AAA eee eres T'@x8%_¿ ¿c Z o. a 
E. AAA BEE Alabama....................- 
Alabama..............-....-.- Florida....................... 
RE do AA E S or ANI 
MICH A i ae ge Louisiana................-..- 
AAA toc alice sce TAN uso ai da 
mes COL eA T Arr ulli Indiana...................... 
E Oo aT CP A : 
Indiana pr qu Michigan.................... 
DOS v educere S eats ; 
Indiana...................... JOhio ES 
A A A North Dakota...............- 
FSI RI EEN South Dakota 
New Mexico.................- (Deag O 
New Mexico. ..............-- Arizona..............-.-.--.- 
EE OPERE Colorado....................- 
T'FaAYRS 1222 AA 
New Mexico................- Mexico-_--......  .. cds 
Arizona. .....-..-....---..--- 
Eege (PO@X8S EE 
NOW d EE E AE EIE LE Canada. .....-------------0 
EE Pennsylvania ............... 


11, 655, 000 
75, 000 
356, 000 


91, 000 


6, 712, 000 

- 83,426,000 
` 15, 933, 000 
14, 000 

22, 028, 000 
11, 476, 000 


17, 214, 000 


2, 800, 000 
1, 873, 000 
12, 205, 000 


11, 829, 000 
34, 341, 000 


129, 713, 000 


4, 799, 000 


Eed 
8, 232, 000 
148, 000 


594, 000 
6, 399, 000 
15, 373, C00 


30, 000 
2, 838, 000 


2, 868, 000 
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Interstate transportation of natural gas in 1986—Continued 


State through which gas was 


State from which gas was 
transported 


transported 


-—— Qp e» «D Up P e» aD és 4D aD er en ep "D GP AAA (Do am Je ep oe 4m oa ce e: c en op gr c» s op a em mm om om og er sm gr o ep gr gr en A» s... 
en wm 4 o D e a "D a gr D "D E o em em - s. ep en dr UD WP e up d» ce 
ep - « e ap af e am Un em 4e op - e "D 4 e e 4» em gem em em e am "p em em ge mm es 


Oklahoma 


AAA A A naa 
PA pP 

e wm — — =< = mm =< — e — mm e gr em = = vr om — m 

A AER e e 
em mm em asas om e zm ss mm em 
we gn e e em op ew P mm em ew em we ww mp vm mm mm em 
em wm um a ep wm we em e wm o ae cp ee em e em zm em mm o vm mp vm e on ge mm na 
e e wm em e ap en op "m c en om em c D cm - "- "^ em em emp es 
a- - op e vm e en om o am o o em o mm m m en we em 
ep — = = — — ee ep — = — í = em = em <“ ep e mm em wm 
pP 
mL ew q vm em vm zm 
- en — ep wes VN wn wm ep m wm mom op mm wm n em o" o ep wm wx mm wm gn zm mm 
wm em pm vm em vm mm vn mm om mm o mm em en em om vm ze € 
wm vm e e em e em o. mm en mm co a ep e mm e em 
P 
e AR ee AAA ew ew ww zm wwe 


Pennsylvania 


Ó — < — g — am — = c mm em ep ve wee we = — = — — — em — ep — mp — m m m em sm 
meee wm e vm em e em = wm — =< — — Ú wee = wx ep e = ep gr = mm gr vm 
< - — e afp om P — mm — ep — 4 — 4m mm mr — «^ an 79 o 49 — em ue e mm mm = 


- — em 9 an «P o zm em ap sn am - wre] we 


em wm wt — oft =< — wë wn wm vn em op wm wm mM -“ we em wm - Ü gn em ep e e vm mm mm = 


=<. mm vm gn e mn pm 4 a. zm ep c wm am a 4m ep o e we ss lU A MA VY ARA VARY um um om www o ep er gr wm m wm mp nw = 
e — — — 9 op — e mm e zg e "P um em op mm gp m 
em — — am «P a en 4d» a "9 e 9 em em om we = 
ep e» ep em d 4 en ep am 49 os ep e em op em - “=. 
a- e gr — zm e ve 49 o em e 49 ep ^ em em em mm g sm 
ep em gn « e A gr 4 95 am ep e «^ o "^ wm 4» wm em m gm vm 
ep ep en ap o 49 em ef ep wm e mm o 49 vm ep vm - ms ep 
ep -  — X» gr - ep " op "D ep 4D gn 4D o em vn oum gr em mm ms ëm 
e vm e P c» ep en dh as A c em om em em om vs mm wm ep 

"se ep 4 m cm om em am 4 e em a - em ep ex 49 o mp e ep 
ep em em mm mp om  «— 4 om oc ex em op c^ en sm vn mm em = 

æ X e w gp cm s c gr em am am 4^ c» "P en D A» em m mm om ms 

e em wm gp em ep a "o. 45 wwe 4 m wm o o 
em em - vr  — gr gr 4" a e a € 4 em -» "P «e e - em e ms 
e dà o wn mm o. em vm «^ e em em em em ooo 
mp —— gp em op e Do mm c 4 en 4» - em am UP em vm em en zm e e e 
- — mm mm -- Mm vm mp o m — m o em o ep o ep mm em e ep 
em mm gr mn gr em c» a Ao ep am gr o o woe 
wee gp ep — om - ew m o en mm ep om a om en mm we 
e em e m e zm en em em 4m om e o mm vm mm - mm mm mm 
PII 
wen e ep, mg o wn ep o gr em e e e vm e mm o wn e vm op wm em e mm we e wm es wn wi 
wm — — mp =< =< am an "D 4e =< 4 am @ xe pm — 4 — — — em = — e — mm — em e — 
e mp mm —- zm ew mm mm m "P o em vn mp c pm o wm vm em 
e —— zm om o we c o o e o mm o wm mm mm - mm - mm 
wm wm vm —^ . e mm m P ou 4 o 4 ep em en m o mp gn wm 
< wm e c - — mm ms — em we em we pn e gr vm o em em o mm 
- e zm wm e e o a mm we mm rm em em o op o m zm ep 
=m a - e mm a» um o o em em em -- g d» em o 


wer ap em em mo em — ex rm ww ww ew ww we ew em ep 
=<... e ww mm ap ep e ~ mm mm em mm vs 
LX e e e gn en ep om vm zx mm o y vm en em o = op em a= 
XIX ew ww vm zm zm om mm rm zx zm ze zm me mm zs 


State to which gas was M cubic 
transported feet 

AA 918, 000 
Kentucky..............-...-- 16, 000- 
Pennsylvania................ 200 
West Virginia................ 2*0, 000 
1, 214, 200 
Arkansas..................... 458, 000 
HES, cts 18, 000 
Kee uu suu pia a Susa 8, 000 
¡AMA A 21, 729, 000 
Michigans NA 11, 000 
REI e DEE 7, 474, 000 

Nebraska... ica icicaratala 507, 
EI 2; 2 oca Ge 7, 000 
A bsec eis: 736, 000 
30, 948, 000 
— n aeaa 
Canadá. S: uz Z ZZ Duss 54, 000 
New York... .. 31, 075, 000 
IO ls fii um 50, 000 
SOME AR m 520, 200 
West Virginia.......-....-..- 2, 090, 000 
33, 789, 200 
— 
Colorado. c: Su o. eR Ene 18, 694, 000 
DOT aka) E EEIE estes ee 4, 163, 000 
SE A AEEA E TE 47, 637, 000 
Ree TT EE 1, 976, 000 
E E 11, 731, 000 
TOW Soo soe tates cco seks 13, 954, 000 
Kansas...........-........... 27, 567, 000 
Louisiana...................- 2, 708, 000 
OXICO: duce e uet ubl * 6,758, 000 
Michigan- -.------------------ 2, 499, 000 
Minnesota. .................- 5, 777, 000 
Missouri. -.-.---------------- 13, 284, 000 
NebrasK8._.. deet eg u. 6, 811, 000 
AS A 3, 000 
New  Mexico............... 1, 259, 000 
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Interstate transportation of natural gas in 1936— Continued 


State from which gas was State through which gas was State to which gas was M cubic 
transported transported transported feet 
Texas—Continued. ..........- Oklahoma...................- 
ANSAS oes ck cst cu rige 
Missouri... ---------- Ohio cosas conti ii 1, 740, 000 
re EE 
ele KEE EE 
EE Oklahoma....................| 9,994,000 
Momo pa ae E ae 
ANSAS ho cae eet 
Nobraska. cc. ons South Dakota...............- 888, 000 
N w M ER s Ec Su Asya E 
ew Mexico. `... . : 
le Gees \Wyoming.............------ 506, 000 
177, 949, 000 
West Viella soos J... WE Kentucky..................... 7, 454, 000 
MCN EN REESE Maryland. u s cseeessase ree 594, 000 
e RUM EE HON Ohio. ........................| 56, 019, 000 
Kentueky-. u u... cole ea 2 OO A gene RES 6, 059, 000 
o e aie ea ea eps Pennsylvania...............- 18, 991, 000 
loci casita acces dae 
Marviand LA SE E 63, 000 
89, 180, 000 
DA AM cesis. ade M.ontana....................- 1, 538, 000 
E EO OS Nebraska. ..................- , 000 
cC e Su O: e cisco. EE 7,396, 000 
9, 838, 000 
574, 343, 400 


PIPE-LINE DEVELOPMENTS 


The purpose of most of the gas pipe lines laid in 1937 was to aug- 
ment the supply of natural gas available to existing markets rather 
than to invade new localities in competition with other fuels. The 
largest project of the year was the Panhandle-Eastern line which 
brings gas from the Texas Panhandle and western Kansas fields to 
Indiana and through an affiliated line to Detroit. The rated capacity 
of the line was increased from about 135 to 200 million cubic feet per 
day by the construction of eight large loops on the discharge sides of 
compressor stations. About 198 miles of 24-inch pipe and 51 miles of 
18-inch, 16-inch, and 12%-inch pipe were installed. To handle the 
larger volume of gas 29,400 horsepower were added to the compressing 
or gas-pumping equipment, bringing the total installed horsepower 
of the line to about 72,700. 

In West Virginia several new lines were built, chiefly to carry larger 
volumes of the newly developed gas from Oriskany sand fields. A new 
line from Cedarville, Gilmer County, running northward to Majors- 
ville, Marshall County, comprises 7 miles of 20-inch and 83 miles of 
16-inch pipe and is capable of moving more than 50 million cubic 
feet of gas per day to northern markets at à maximum working pres- 
sure of 325 pounds. A 12-inch line was constructed from Oriskany 
production near Sissonville, Kanawha County, northeastward 42 miles 
to & compressor station near Bigbend, Calhoun County. Operating 
pressure of this line, 300 to 350 pounds, is maintained at present by 
the rock pressure of the producing wells, which affords a daily capacity 
of about 30 million cubic feet. One 8-inch line was built southward 
from near Sissonville to the vicinity of Charleston, and another new 


NATURAL GAS 943 


8-inch line runs from the Oriskany pool southeast of Charleston to a 
compressor station near Chelyan, Kanawha County. Twenty-one 
miles of 8-inch pipe line were run from a point near Beckley, Raleigh 
County, to supply the city of Hinton, Summers County. 

Construction in Oklahoma was limited to minor extensions and 
reconditioning of existing lines. The largest projects were 47 miles of 
12-inch pipe line from the Fitts pool to Seminole and 60 miles of 8- and 
10-inch pipe line from Logan County fields to Enid. 

A 10-inch pipe line running 122 miles from the Tomball field, Texas, 
to Houston and Port Arthur on the Gulf coast was completed early 
in 1937. Small lines were laid in the Rio Grande Valley and in 
eastern Texas. 

In Louisiana 25 miles of 20-inch pipe were added to a line that 
brings gas from the Monroe field to Baton Rouge, and 28 miles of 
12-inch pipe were laid parallel to an old line from Monroe to Alexandria. 

A 10-inch pipe line 21 miles long was built from the Clay Basin 
field, Utah, to the South Baxter Basin field in Wyoming. 

Three lateral lines were run to new markets from the trunk line 
that transports gas from Lea County (N. Mex.) fields westward to 
El Paso, Tex., and other nearby cities. These are discusssed in the 
review of developments i in New Mexico. 

The Rio Vista gas field in California was provided with two outlets 
in 1937. One line from this field, consisting mostly of 10-inch pipe, 
was laid 58 miles to connect with a trunk line supplying the San 
Francisco area, and the other, consisting of 14 miles of 10-inch pipe, 
joins an existing gas line between the towns of Dixon in Solano 
County and Davis in Yolo County. Twelve miles of 8-inch pipe 
line were built from Davis to a sugar refinery near Woodland. In 
southern California 10 miles of 16-inch pipe line were run from the 
Wilmington field to a gasoline plant at Long Beach, and several short 
lines ranging in size from 6-inch to 22-inch were added to the gas- 
utility systems. 
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NATURAL GASOLINE 


From the standpoint of profits, 1937 was at least as satisfactory as 
1936 for the natural-gasoline industry. The total distribution in 
1937 was 13 percent higher than in 1936, and the average value at 
plants probably increased slightly. However, most of the feeling of 
optimism was wiped out in the closing months of 1937, when spot 
prices declined about 30 percent instead of remaining steady or increas- 
ing, as would normally be expected owing to increased blending in 
winter gasolines. This market weakness undoubtedly reflected 
general overproduction of crude oil and refined products, and the 
consequent decline in refinery quotations for gasoline. If the natural- 
gasoline industry were not so inextricably linked with refinery opera- 
tions it might have been able to weather the recession of the last 
quarter, despite the fact that its own overproduction resulted in a 
17-percent gain in stocks between January 1 and December 31, 1937. 

Production of natural gasolne in 1937 totaled 2,039, 100, 000 
gallons—14 percent more than in 1936. This total 1s exceeded only 
by the production in 1929 and 1930. Preliminary figures on State 
production show that California led Texas by a slight margin; however, 
past trends indicate that Texas will take first place in 1938. 

The average yield of natural gasoline continued to increase, the 
national average for 1937 probably being just above 1 gallon per 
thousand cubic feet of gas treated. The upward trend in yields in 
recent years is probably related more to a decline in the relative 
importance of the Texas Panhandle, a low-yield district, and the rise 
in rank of East Texas, a high-yield district, than to the manufacture 
of a lighter product. Ín fact, the seemingly downward trend in vapor 
pressures indicates that the gravity of the average product is declining. 


1 Data for 1937 are preliminary; detailed statistics with final revisions will be released later. 
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Salient statistics of the natural-gasoline industry in the United States, 1983-37, in 
thousands of gallons 


EXE of 
change in 
1933 1934 1935 1936 1937 1 1937 from 
1936 
Production: 
Appalachian.............. 56, 202 58, 601 61,315 65, 669 73, 772 +12.3 
Illinois, Kentucky, and 
Michigan..............- 8, 375 8,570 10, 106 10, 361 12, 428 +19. 9 
Oklahoma City... 96, 465 102, 591 120, 127 128, 783 163, 437 +-26. 9 
Semincole 110, 763 95, 186 97,599 115, 557 121, 927 +5.5 
Texas Panhandle......... 183, 794 256, 130 276, 602 218, 703 228, 725 +4. 6 
East Texas..............- 20, 213 46, 280 78, 210 140, 091 187, 713 +34. 0 
Rocky Mountain......... 54, 955 58, 427 53, 965 65, 337 74, 299 +13. 7 
Kettleman Hills.......... 133, 486 152, 434 153, 936 171,052 177, 460 +3.7 
Long Beach. ............. 88, 400 76, 147 83, 653 89, 366 83, 611 —6.4 
All other districts......... 667, 257 680, 994 716, 473 791, 421 915, 728 +15. 7 
Total production. ...... 1,420,000 | 1,535,360 | 1,651,986 | 1,796,340 | 2,039, 100 +13.5 
Stocks: 
Total at plants, terminals, 
" and Tennerien; Jan. n 134, 256 154, 560 177, 086 155, 316 170, 310 |...........- 
otal at plants, terminals, 
and refirieries, Doc. 31... | ¿154 so | 2177 096 \ 155,316 | — 170,210 | — 199,836 +17.3 
Net change. ...........- +4, 796 +2, 500 —21,770 +14, 994 +29, 526 |...........- 
Total supply 3.......... 1,415,204 | 1,532,860 | 1,673,756 | 1,781,346 | 2,009, 574 +12. 8 
Distribution: . 
Blended at refineries 4____} 1,010, 478 1, 132, 152 1,271,760 1,367, 814 1, 593, 144 +16. 5 
Run through crude-oi 
pipe lines in California. - 54, 054 50, 652 31, 290 52, 500 57, 708 +9.9 
Exports. ................. 135, 366 107, 058 148, 428 +38. 6 
Direct shipments to con- 204, 123 214, 242 
sumers.................. 116, 340 139, 230 143, 640 +3. 2 
Losses...................- 146, 549 135, 814 119, 000 114, 744 66, 054 —41.9 
Total distribution. ..... 1, 415,204 | 1,532,860 | 1,673,756 | 1,781,346 | 2,009, 574 +12. 8 


1 Preliminary figures. 

2 For comparison with following years. 

3 Production plus or minus changes in stocks. 

4 Including amounts run through crude-oil pipe lines east of California. 


PRICES AND MARKET CONDITIONS 


In spite of the fact that the average spot price of a representative 
erade of natural gasoline declined more than 1 cent during 1937, the 
average value at the plants increased from 4.7 cents in 1936 to an 
estimated figure of 4.8 cents for 1937. "This gain resulted primarily 
from the facts that the opening prices of 1937 were higher than those 
of 1936 and that the market in May and June of 1937 showed sur- 
prising strength. Spot prices developed marked weakness in Novem- 
ber and December coincident with cuts in crude-oil allowable and 
reduced refinery operations. However, the average for the year for 
grade 26-70 in Oklahoma rose from 3.63 cents per gallon in 1936 to 
3.69 cents in 1937. This average has been running about 1 cent 
below the weighted average for all grades, primarily because the 
average vapor pressure is considerably below 26 points. 

As shown in figure 1, the upward trend in the average value of na- 
tural gasoline at plants has been continuous since 1932. The close 
relationship between the price of gasoline at the refinery and the value 
of natural gasoline at the plants was maintained, the former holding 
its advantage of a fraction of a cent per gallon. 
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Average spot price 
U. S. motor fuel (Oklahoma) 
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FIGURE 1.— Trends in average value of natural dies SE price of gasoline, and stocks of natural gasoline, 
Spot price of Oklahoma natural gasoline, grade 26-70, on specified dates in 1937, 
with monthly and yearly averages, 1n cents per gallon 
[National Petroleum News] 


Date Cents Date Cents Date Cents 

JANG A 3. 75-4. 00 || May 3... .-....--.-- 3. 13-3. 25 || Sept. 7.............. 4. 00 
Jan.4.- cens 3.50 || May 10.........---- 3.50 || Sept. 13............- 4. 13 
Jan dl. 3.00 || May 17.......-.--.- 3.50 || Sept. 20............- 4. 38 
Jan. 18. EEN 3. 25 || May 24... ooo... 3.50 || Sept. 27...........-- 4. 50 

Jan. 25: u.s 3. 25 
Average........- 3. 42 Average........- 4. 25 

Average.....-.- 3. 25 
June cse 3. 50 || Oct. A 4. 50 
Feb. 1. cen eus 3. 50 || June 7-_._.._-_ A 3.63 || Oct. 1l-.------------ 4. 50 
Feb.8___. ess 3.75 || June 14.........-.-.- 3. 63 || Oct. 18_--------...-. 4. 50 
Feb. 152232202 e 3.75 || June 21............- 3.63 || Oct. 20 E oconccniasas 4. 25 

Feb. 2 laos aaa 3.75 || June 28________ c 3.75 
Average 4. 44 
Average.......- 3. 69 Average....-.... 3. 63 

NOV Lucas isa 4. 25 
Mar. 1: 3.75 || July 6....... 1 3.75 || NOV. 82 ucl aci 4. 00-4. 25 
Mar DOE 3.25 || July 12... sss 4.00 || Nov. 18 3. 75-3. 88 
Mar. 15...........- 3. 00 || July 19..----..--...-- 4. 00 || Nov. 22. ....-.------ 3.75 
Mars 22 EA 3.00 || July 26.............- 4. 00 || Nov. 29. .........--- 3.75 
Mar. 29. ..........- 3. 13 SSS 
Áverage........- 3. 94 Average........- 3. 94 

Average.......- 3. 23 
AUG 2-22 cios 4. 00 || Dec. 6............... 3. 75 
ADE cns noces 3. 13-3. 25 || Aug. 9... ...-...--.- 4. 00 || Dec. 13.............- 3. 50 
Apr: I2 sis 3.13 || Aug. 16...---------- 4.00 || Dec. 20...----------- 3. 00 
Apr. 19.2 3.13 || Aug. 23....----.-.-.. 4.00 || Dec. 27.......-.---- 3. 00 
ADE.28.— snos 3. 13-3. 25 || Aug. 30... ......---- 4. 00 — 
—n Average 3.31 
Avergage 3. 16 Average 4. 00 == 
Average, 1937 ___ 3. 69 
1936 ___ 3. 63 


EMPLOYMENT AND PRODUCTIVITY 


In natural-gasoline manufacture, as in petroleum production, the 
average number of wage earners increased materially in 1936 over 
1935, and, because the gain in output was relatively less, the average 
labor productivity declined. 

The average number of wage earners employed at the plants in 1936 
was 9,036, or 13 percent more than in 1935. The important producing 
States— Texas, California, and Oklahoma—showed most of the 
increase in employment, although gains elsewhere, notably in Louisi- 
ana, were larger on a percentage basis. The average productivity 
declined from 566 gallons per wage earner per day in 1935 to 543 
in 1936. California, with its high percentage of large plants, con- 
tinued to lead in average labor productivity. 
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Employment at natural-gasoline plants, natural gasoline produced, and average 
output per man per day in the United States, 1935-36,!* by States 


Natural-gasoline pro- | Labor productivity 


Average number of 
wage earners duction (thousands of (gallons per man per 
gallons) day) 
State 
1935 1936 1935 1936 1935 1936 
Arkansas.......-..----------- 106 99 13, 076 11, 957 330 
California......-...-.---.----- 1, 498 1, 728 534, 624 593, 416 978 938 
Colorado...................... 11 417 114 112 
Ilinois...--------------------- 58 56 2, 642 2, 337 125 114 
CEA 182 209 32, 507 37,775 489 494 
Kentucky...................- 52 56 5, 614 6, 000 296 293 
Louisiana....................- 225 297 49, 732 72, 687 606 669 
Michigan....................- 14 21 1, 850 2, 015 802 202 
Montana..................... 8 16 1, 730 2, 071 596 354 
New Mexico.................. 88 19, 563 28, 823 
O PRAEC 101 113 6, 232 6, 001 169 169 
Oklahoma.................... 2, 485 2, 750 379, 913 418, 591 419 416 
Tor visi aaa 2, 205 2, 582 516, 748 520, 547 642 551 
West Virginia................. 534 550 42, 433 44, 380 218 217 
W yoming....................- 230 227 32, 240 33, 894 384 408 
New York and Pennsylvania. 201 216 12, 650 14, 289 172 181 
Total, United States.... 7,997 9,036 | 1,651,986 | 1,796, 340 566 543 
1 Figures for 1937 not yet available. 
PRODUCTION 


Trends in total output.—The close relationship between crude-oil 
production and natural-gasoline production was maintained in 1937, 
the former increasing 16 percent and the latter 14 percent over 1936. 
However, as shown in figure 2, production of natural gasoline in 1937 


S 


CRUDE PETROLEUM, MILLIONS OF BARRELS 


NATURAL GASOLINE, MILLIONS OF GALLONS 


0 
1910 1940 
FIGURE 2.—Annual production of natural gasoline and crude petroleum, 1911-37. 


did not establish a new record, whereas the output of crude petroleum 
in both 1936 and 1937 was well above the 1929 peak. 

The daily average output of natural gasoline in 1937 followed a 
general upward trend during the first 9 months. In October the 
average was about the same as in September, but in November and 
December the trend was definitely downward. The only districts 
that did not follow this general trend were the Appalachian, where 
the increased demand for residue gas for fuel outweighed other 
influences, and California, where crude-oil production increased in 
the last quarter. 
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NATURAL GASOLINE 
Monthly production of nalural gasoline in the United States, 1936-37, by fields, in 
millions of gallons 
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California.—Production in California continued the annual increase 
begun in 1934, the output in 1937 being 612,467,000 gallons, or 3 per- 
cent above 1936. The monthly output of the State averaged about 
50,000,000 gallons until the last quarter, when activities at Wilmington 
and other fields caused production to increase. 

Although the output of the Kettleman Hills field increased from 
171,000,000 gallons in 1936 to 177,500,000 in 1937, the trend was down- 
ward in 1937. Thus in January the output was 16,500,000 and in 
December 14,500,000 gallons. The output of the basin fields of Long 
Beach, Santa Fe Springs, and Huntington Beach definitely declined 
in 1937, an indication of advancing age—about 15 years. 

Louisiana.—Production in Louisiana continued the rapid increase 
which began with the discovery of the Rodessa field in 1935. The out- 
put in 1937 was 100,455,000 gallons, or 38 percent higher than in 1936. 

Oklahoma.—Production increased 16 percent in Oklahoma in 1937, 
the total of 486,704,000 gallons being the highest reported since 1930. 
Barring a small decline in Osage County and probable decreases in 
many of the stripper areas, most fields of Oklahoma reported gains in 
1937. The most notable gain was that in the Oklahoma City field, 
where many new wells in the Capitol extension and elsewhere were 
connected to plants. 

Texas.—Production in Texas continued to increase, the total of 
611,799,000 gallons for 1937 being 18 percent above the previous peak 
of 1936. (Final figures for 1936 show a small gain over 1935, instead 
of a decrease as reported in Minerals Yearbook, 1937.) 

Production in the Panhandle increased 10,000,000 gallons (from 
218,700,000 gallons in 1936 to 228,700,000 in 1937), and the district 
easily retained its rank as the leading area in natural-gasoline produc- 
tion. However, despite the increase in 1937, it declined in relative 
importance. The gain in the Panhandle in 1937 was related to the 
expansion in pipe-line deliveries and carbon-black operations, which out- 
weighed a decline in "stripping" and blowing the residue gas to the air. 


Natural gasoline produced in the United States, 1983-87, by States, in thousands of 


gallons 

Arkan- |Califor- | Colo- nl Ken- | Louisi-| Mich- | Mon- | New 
Year Alaska | sas nia |rado | Pinois| Kansas| picky | ana | igan | tana | Mexico 
1933__.._....-. 25 | 15, 215 |496, 293 408 3,673 | 24,869 4, 514 | 36,973 188 1, 295 19, 149 
57 AE TA ,033 |506, 272 643 3,810 | 27,891 4, 171 | 40, 558 589 1, 237 21, 748 
19392222 oes} PEA 13,076 |534, 624 417 2, 642 | 32, 507 5,614 | 49,732 1, 850 1, 739 19, 563 
OM 11,957 |593, 416 451 2,337 | 37,775 6,009 | 72, 687 2,015 2, 071 28, 921 
1937 DEEG RE 1,277 |612, 467 343 2,684 | 55, 899 7,332 |100, 455 2, 412 2,316 38, 324 


Value at plant 


e : 0- 
Year York Ohio Texas bs ming Thou- 

Bina sands of | Thou- | Aver- 

gallons Sands | age per 

of gallon 

dollars | (cents) 
1933 A 96 | 4,662 366, 515 | 39,848 | 34,103 | 1, 420,000 | 54, 368 3.8 
ud aec dr 85 5, 881 460, 570 | 41,854 | 34,799 | 1,535,360 | 60, 523 3.9 
EEN sz 27 | 6,232 516, 748 | 42, 433 | 32,246 | 1,651,986 | 70, 940 4.3 
A en 22 6, 991 520, 547 | 44,389 | 33,894 | 1,796, 340 | 84, 572 4.7 
1937 1__........ 33 7,704 | 486, 704 611,799 | 52, 213 | 33,316 | 2,039,100 | 97, 265 4.8 


1 Preliminary figures. 
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The East Texas field displaced Kettleman Hills as the second leading 
field of the country in 1937, although as late as 1935 1t was generally 
discounted as a producer. In 1937 the output was 187,700,000 gal- 
lons, or 34 percent more than in 1936. 

Output gained in 1937 in all other districts of Texas except the 
West-Central, where it declined slightly. The “Rest of State" 
registered & notable gain, an indication of the rapid spread of crude- 
oil production. 

Other States.—Production in most of the other producing States 
increased in 1937; Wyoming was the most important exception. 
Gains of 48 and 33 percent, respectively, for Kansas and New Mexico 
resulted primarily from new connections with gas-oil ratios above the 
average. Production in West Virginia continued to rise owing to 
increased demand for gas. A small decline was recorded in Arkansas, 
but because of recent oil discoveries the output in 1938 will almost 
certainly be twice that in 1936. All the States east of the Mississippi 
except Pennsylvania increased their output. 


Natural gasoline produced and natural gas treated in the United States in 1936,! by 


States 
Natural gasoline produced Natural gas treated 
Number Value at plants 

State ZÉIT | of plants RURSUM MM Average 

ators ? operat- Thousands A ree Td per 

Ing of gallons | Thou- M E 5 e ap feet. 

sands of pod Er ( $ eu 
dollars | E on peers) 
(cents) 

Arkansas.................-. 6 8 11, 957 541 4. 5 2, 955 4. 05 
California.................. 33 87 593, 416 39, 437 6.0 372, 118 1. 59 
Colorado.------------------ 2 2 451 18 4.0 223 2. 02 
IK e E WEE 20 48 2, 337 134 9. 7 971 2. 41 
Kansas..... .. . . .. 12 18 37,775 1, 542 4.1 106, 230 . 96 
Kentucky.................- 6 6 ; 346 5.8 35, 493 .17 
Louisiana.................. 16 29 72, 687 2, 045 4.1 115, 606 . 63 
Michigan.................. 2 2 2, 015 106 5.3 1, 419 1. 42 
Montana..................- 1 1 2, 071 100 4.8 8, 238 .25 
New Mexico. .............. 3 4 28, 921 999 3.5 29, 489 . 98 
New York...............-- 1 1 22 2 9.1 22 1. 00 
A EIA 6 12 6, 991 436 6.2 33, 103 . 21 
Oklahoma.................- 56 152 418, 591 17, 516 4.2 255, 433 1. 64 
Pennsylvania.............- 61 105 14, 267 5.1 34, 168 42 
Toris orcas nuuc iie 66 134 520, 547 19, 670 3.8 673, 483 77 
West Virginia... ...........- 27 81 44, 389 2, 306 5.2 128, 488 35 
Wyoming................-- 6 10 33, 894 1, 752 5.2 17, 561 1. 93 
Total, 1936. ..........- ? 263 700 | 1,796, 340 84, 572 4.7| 1,815.000 . 99 
EI Tr Z; s: 2 27 715 | 1,651,986 70, 940 4.3 | 1,822,000 . 91 


! Complete figures for 1937 not yet available. 
2 A producer operating in more than 1 State is counted only once. 


CONSUMPTION AND MOVEMENTS 


The indicated demand or distribution of natural gasoline in 1937 
was just over 2 billion gallons (2,009,574,000 gallons), compared with 
the final total of 1,781,346,000 gallons for 1936. The demand in 1937 
was divided as follows: Utilized at refineries, 82 percent; exports, 8 
percent; direct shipments to jobbers and retailers, 7 percent; and losses, 
3 percent. Compared with similar data for 1936, these ratios indicate 
chiefly a decrease in the relative importance of losses, which is partly 
offset by an increase in exports. 
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Refinery utilization.—After averaging about 6.70 percent for 5 years 
or more, the proportion of natural gasoline blended in refinery gasoline 
increased to 7.03 percent in 1937. 

Only two refinery districts, Oklahoma-Kansas-Missouri and the 
Rocky Mountain, used less natural gasoline in 1937 than in 1930. 
Blending in the Louisiana Gulf Coast area increased from 13,524,000 
gallons in 1936 to 35,070,000 gallons in 1937; on a percentage basis 
this was the largest gain recorded for any district. In terms of 
quantity the increases recorded by the Texas Gulf Coast and Inland 
Texas districts were outstanding. The figures for January and 
December 1937 of 13,608,000 and 33,684,000 gallons, respectively, 
p the extent to which blending increased in the Texas Gulf 

oast. 


Percentage of natural q Ge in refinery gasoline in the United States, 
933—37, by districts 


: ss | Arkan- 
Indiana Louisi- 
^| homa ''exas sas and | Rocky : 
East | Appa- | Illinois, ^ | Texas ana : .| Cali- 
Year Coast |lachian| Ken- rima inland rel Gulf pea a. fornia Total 
tucky 1 Coast | . 8 an 
souri inland 
1933.....-.. 1.6 1.4 2.8 9.0 11.0 3.5 2.0 4.8 10. 1 15.6 | 6.31 
1934. ....-- 1. 9 2. 9 4.8 10. 5 12. 2 2.9 1. 6 6.0 9. 0 16. 2 0. 75 
1935......- 2.0 1. 6 4.1 10.1 12. 5 2.7 1.8 5.7 7.9 16.1 | 6.68 
1936 ....... 1.6 1.6 4.4 9.7 11.5 3.9 1.8 5.4 7.8 15.5 6. 70 
1937 1...... 1.9 1.8 4. 3 8.4 15.2 4. 6 4.6 6.5 6.1 15.7 | 7.03 


1 Preliminary figures. 
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“Direct” sales. —Although at least 80 percent of the total production 
of natural gasoline ultimately goes to refineries, direct sales of natural 
gasoline to jobbers and retailers have continued to increase in impor- 
tance. Such sales probably comprise mainly highly stabilized natural 
gasoline which requires comparatively little blending, but some com- 
prises the lighter grades used for various fuel purposes. “Direct” 
sales, including shipments to refinery-owned bulk plants, increased 
from 139,230,000 gallons in 1936 to 171,528,000 in 1937, a gain of 23 
percent. 

No significant change occurred in the diversity and size of the 
various intrastate and interstate movements. The largest single 
intrastate movement continued to be that within Texas and the 
largest interstate movement that from Oklahoma to Illinois. Virtu- 
ally all producing States increased their “direct”? shipments, the gain 
for Kansas in 1937 being outstanding. 


Shipments of natural gasoline to jobbers, retailers, and refinery-owned bulk plants 
in the United States in 1987, by States, in thousands of gallons 1 


State to which natural gasoline was transported 
State from which natural gasoline 


was transported l , Total 

Illi- š Okla- |Minne-| Wis- | Other 

Texas | nois | Ohio | noma | sota | consin | States 
WK EEN 25, 772 1,147 245 121 6, 865 3, 139 7,462 44,751 
Oklahoma..........................- 2, 492 | 11,014 337 | 11,718 2, 137 4, 631 6, 551 38, 880 
West Virginia___. ooo oa RR IS B T AA RI EE 16,829 | 25, 599 
A MM 939 | 8,025 | 124 |........ 1, 681 1,487 | 3,096 15,352 

Arkansas_..... .. 2222] 0 52 v. ve UN P EU EE ENIRO: PRENNE 273 ; 

Pennsylvania_...... ciiloesczoscssloszatsd.l2zebeuo 1:18tT A A A 4, 139 5, 323 
GGT A A AR ENS 647 570 6, 798 928 |.......- 47 | 23,350 32, 340 


nee | ec o r || —Ó  áá€— ái 


29, 860 | 20,756 | 17,458 | 12, 767 | 10,683 | 9,304 | 70,700 | 171,528 
Preliminary figures. 


Water-borne shipments.—Data reported to the Bureau of Mines by 
manufacturers indicate total exports of 148,428,000 gallons (8,534,000 
barrels) in 1937, compared with 107,058,000 gallons in 1936. "The 
figures of the Bureau of Foreign and Domestic Commerce for exports 
are 1,904,065 barrels (final) for 1936 and 3,738,324 barrels (prelimi- 
nary) for 1937. Regardless of which figures are used, a phenomenal 
increase was recorded in 1937 over 1936. Exports of natural gasoline 
from California increased moderately in 1937 (from 34,241,000 gallons 
in 1936 to 37,973,000 in 1937), indicating that most of the large gain 
was recorded in exports from the Gulf Coast. "This would seem to be 
substantiated by the data on exports by countries, which show the 
Netherland West Indies as the leading purchaser. Canada ranked 
second and Japan only fifth. 

Little, if any, natural gasoline is moved from California to the East 
Coast, but a large quantity is moved from the Gulf Coast to the 
Atlantic seaboard. This movement amounted to about 62,000,000 
gallons in 1937, or materially higher than in 1930. 


STOCKS 


Stocks of natural gasoline increased about 30,000,000 gallons in 
1937 (from 170,310,000 gallons on January 1 to 199,836,000 on De- 
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cember 31) compared with an increase of about 15,000,000 gallons in 
1936. The seasonal pattern for stocks in 1937 was more accentuated 
than in 1936; that is, the accumulation up to September was faster and 
the decline in the late months more pronounced. The material with- 
drawals in the last 4 months of the year normally would have pre- 
vented the late seasonal drop in prices had it not been for the depressed 
conditions in other branches of the industry. Stocks of natural 
gasoline held at refineries in California continued to comprise the 
largest single class, although stocks elsewhere showed a much larger 
gain in 1937. 


Stocks of natural gasoline in the United States, 1936—37, by months, in thousands 
of gallons 


At refineries At plants and terminals 


Date California Other States Texas Other States 


ËTT,  . .. AT —ÓÀ€——Á U A N Ullu —  —— — ED 


1936 19371 1936 | 19371 | 1936 | 19371 | 1936 | 19371 1936 1937 1 


Jan. AAA 62,790 | 75,768 | 23,436 | 25,914 | 48, 289 | 45, 423 | 20,801 | 23,205 | 155,316 | 170, 310 
Jan. 31._......... 71,610 81,564 | 20,496 | 25,074 | 51,105 | 41, 412 | 22,101 | 21, 294 | 165,312 | 169, 344 
Feb. 28..........- 179,002 | 87,864 |121,108 | 23,394 |248, 44, 284 [228,397 | 24,638 |2177, 156 | 180, 180 
Mar. 31.......... 76,398 | 94,542 | 23,604 | 22, 512 | 54,492 | 52,916 | 36,732 | 31,588 | 191, 226 ; 
Apr. 30_..._..____ 77,616 | 97,734 | 23,898 , 69, 612 , 345 | 41,310 | 37,147 | 212, 436 

ay 31.........- , 486 | 105,630 | 26,670 | 18,900 | 75,802 | 79,151 | 47,930 | 47, 857 | 251, 538 
June 30.......... 91,770 | 110,082 | 28,182 | 22,512 | 73,651 | 75,905 | 51,215 , 295 | 244,818 | 262, 794 
July 31........... 92, 190 | 111,342 | 30,660 | 29, 862 | 72, 428 | 85, 409 | 50,254 | 63,943 | 245, 532 | 290, 556 
Aug. 31.......... 88, 998 | 108,024 | 32, 802 | 33,474 | 66,378 | 89,255 | 49,248 | 64,969 | 237, 426 | 295, 722 

pt. 30.........- 84, 588 ; 33, 684 | 45,150 | 48,045 | 77,856 | 41,373 | 50,286 | 207,690 | 263, 676 
Oct. 31........... 79,842 | 83,706 | 41,412 | 35,658 | 42, 216 | 68,792 | 27,840 | 40, 492 | 191,310 ; 
Nov. 30.......... 77,658 | 82,362 | 31,080 | 29,778 | 41,070 | 69,632 | 24,618 | 34, 402 : 216, 174 
Dec. 31........... 75,768 | 81,774 | 25,914 ,654 | 45,423 | 57,988 j 35, 420 | 170,310 | 199, 836 

1 Preliminary figures. 2 Feb. 29. 


TECHNICAL DEVELOPMENTS 


Yields.—The yield of gasoline has increased in recent years owing 
largely to the rise in production in East Texas, a high-yield area. The 
average yield rose from 0.91 gallon in 1935 to 0.99 gallon in 1936, and 
. actually less gas was treated in 1936 than in 1935, although production 
increased 9 percent. The important changes in yields in 1936 over 
1935 were increases of 0.15 and 0.18 gallon in Texas and Oklahoma, 
respectively, and a decline of 0.13 Som in California. Data as to 
gas treated in 1937 are not available, but a further gain in the average 
yield is indicated. 

Production by processes.—Although production of natural gasoline 
by the absorption method showed the largest increase in 1936, the 
compression and charcoal processes continued to gain in relative 
importance. This was surprising, as straight compression and charcoal 
plants were thought obsolete as far back as 10 or 15 years ago. 
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Natural gasoline produced in the United States in 1986,! by States and by methods of 
manufacture 


Number of plants operating |Production (thousands of gallons) 


State 
Compres-| Absorp- Compres-| Absorp- 
sion tion 2 | Charcoal | ~ sion tion 3 | Charcoal 
Arkansas... ll i:nssdecodbseteiesc 1 AAA 1, 337 10, 620 |.........- 
California... . lacoste 3 84 |---------- 2, 593 590, 823 |.......... 
COl0TAd Ociosos rodar ena a 1 SE See 186 205 |: 
AA sua sh A SS. teus 2: yl usss, san] A 
CEA 6 12: ] ios 2, 214 85, 561 |.......... 
Kentucke -2.222-02 2 3 1 23 562 
Lomisiana ------------------------ 4 A 3, 580 69, 107 |.........- 
IA A A 1 E da 379 sl E 
A AA AAA M AA EE 2.071 1: 
Now MEXICO 22 corona ee 2 uD ee ee Beda Aas IES 28,921 | oes 
NADAL AAA AAA AAA AO 29 CRA NAPO Sel 
ODIO PER 4 7 1 42 5, 920 1, 029 
Oklahoma. .................-....-.....- 45 107 locas 53, 829 364, 762 |.........- 
Pennsylvania..........................- 89 15 1 3, 10, 956 228 
e EE 24 110 L: u Q. uu 103, 523 417,024 |.......... 
West Virginia- ------------------------ 53 21 7 11, 693 , 267 7, 429 
WYOMING Icon curarse Data 4 AS 28, 347 D. DAT Nee 
Total. 1030... tec uz S: 286 404 10 | 213,188 | 1,573, 904 9, 248 
SRA A 312 393 10 180, 953 1, 463, 123 7, 910 


1 Figures for 1937 not yet available. 
2 Includes combination of absorption process with compression and charcoal processes. 

Trends $n vapor pressures.—The average vapor pressure of the 
natural gasoline produced in 1937 was 20.0 pounds, the same as in 
1935 but 0.25 pound lower than in 1936. The downward trend in 
the movement to other than refineries was continued in 1937, the 
average for “direct” shipments declining from 15.9 pounds in 1936 to 
15.7 in 1937 and the average for exports declining from 17.4 to 17.1 
pounds. "The usual seasonal pattern in vapor pressures was evident 
in 1937, the high (21.4 pounds) coming in January and December 
and the low (18.6 pounds) in July. 

Polymerization.—Statistics on polymerization are notably lacking; 
however, it is certain that expansion was marked in all phases. Most 
of this expansion was at refineries, as under present conditions refinery 
gases are preferred as charging stock to natural-gasoline vapors. 


LIQUEFIED PETROLEUM GASES 


The sharp upward trend in sales of liquefied petroleum gases was 
continued in 1937, when 141,505,000 gallons were distributed. This 
quantity was 33 percent higher than the 1936 total and dwarfs the 
1927 total of only 1,091,000 gallons. 

The economic history of the liquefied-gas industry in 1937 has been 
summarized as follows: ? 


Marketed production of liquefied petroleum gases in the United States, 1922-37, in 
thousands of gallons 


Year Quantity Year Quantity Year Quantity Year Quantity 
1922__________ 223 || 1926__._______ 465 || 1930......... 18,017 || 1934......... 56, 427 
1923. .......-- 277 || 1927........- 1, 091 1931........- 28,770 || 1935......... 76, 855 
1024. ........- 376 || 1928. ........ 4, 523 || 1932......... 34, 115 || 1936......... 106, 652 
1025.52 52. 404 || 1929......... 9,931 || 1933......... 38, 931 || 1937......... 141, 505 


2 Coumbe, A. T., Sales of Liquefied Petroleum Gases Reach Record Volume in 1937: Min. Market 
Rept. 654, Bureau of Mines, 1938, 
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All major uses of liquefied petroleum gases indicate relative gains in 
1937 over 1936. The 1937 totals for both domestic or “bottled-gas” 
use and for internal-combustion-engine fuel increased about 36 percent 
over 1936 requirements. The quantity of liquefied gases sold in 1937 
for industrial fuel and chemical manufacturing was about 28 percent 
above the 1936 record, while the total delivered for gas manufacturing 
was 20 percent higher than the 1936 demand. Exports of liquefied 
petroleum gases to foreign countries in 1937 were reported as only 
1,879,000 gallons, compared with 4,897,000 in 1936. If exports and 
domestic demand are added, deliveries totaled 143 ,384,000 gallons in 
1937, a gain of 29 percent over the 1936 total of 111,549,000 gallons. 
Domestic sales of propane, butane, propane-butane mixtures, and 
pentane do not include liquefied petroleum gases used by producers or 
their affiliated companies as fuel, raw material, or reacting agents in 
the manufacture of other products. Sales of petroleum gases to 
chemical manufacturing plants are included when the gases are 
delivered in & liquefied state. 

From about 1933 through 1936, sales of butane comprised the bulk 
of total deliveries; however, the 1937 totals show about equal amounts 
of propane and propane-butane mixtures. Propane sales in 1937 of 
46,474,000 gallons represented a gain of 27 percent over the 1936 total 
of 36, 502 ,000 gallons. The market demand for butane in 1937 was 
reported as 45,504,000 gallons, or 13 percent above the 1936 deliveries 
of 40,200,000 gallons. The ratio of butane sales to total deliveries of 
all liquefied petroleum gases declined from 38 percent in 1936 to 32 
percent in 1937, while propane-butane mixtures, which constituted 
26 percent of total deliveries in 1936, increased to 33 percent in 1937. 
Propane-butane sales totaled 46,694, 000 gallons in 1937, a gain of 71 
percent over the 1936 requirements. Pentane deliveries, which are 
relatively unimportant in volume, increased from 2,575, 000 gallons in 
1936 to 2,833,000 in 1937. 

About half the marketed production of liquefied petroleum gases is 
used for industrial fuel and in the manufacture of chemicals. Lique- 
fied gas reported under these classifications totaled 70,102,000 gallons 
in 1937 compared with 54,585,000 in 1936. Most of this gain must be 
credited to the increased use of liquefied petroleum gases in the 
chemical manufacturing trade, where demand virtually doubled in 
1937. The use of liquefied petroleum gases as raw material in the 
making of chemicals is expanding rapidly as their chemical structure is 
better understood and as new processes for their conversion into desir- 
able products are developed step by step from the experimental to the 
commercial stage. Liquefied petroleum gases sold to chemical plants 
usually are cracked or broken down chemically and treated further 
to produce ethylene glycol, alcohols, acetone, and other derivatives. 
Still another process is based on the chlorination of pentane to produce 
amyl chlorides, which are then converted into other products. The 
sale of liquefied petroleum gases to chemical plants, which in the past 
year or two has reached an important volume, bids fair to expand still 
more. 

The quantity of liquefied petroleum gases sold for industrial fuel 
increased about 8 percent in 1937 over 1936. "This gain was relatively 
moderate owing somewhat to the slowing up of industrial activities in 
the second half of the year. Extensive advertising of the merits of 
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“bottled gas," improved equipment for its storage, handling, and use, 
and better service covering larger areas were largely responsible for 
the expansion in the domestic demand for liquefied petroleum gases in 
1937 to 40,823,000 gallons, a gain of 36 percent over the 1936 total. 
Liquefied petroleum gases used by gas companies for direct distribution 
through their mains and for the enrichment of other gases before deliv- 
ery to consumers increased from 9,371,000 gallons in 1936 to 11,280,000 
in 1937, or 20 percent. The volume of liquefied petroleum gases sold 
for internal-combustion-engine fuel is becoming important; sales for 
this purpose increased from 12 ,476,000 gallons in 1936 to 16,987,000 in 
1937. "The use of petroleum gases as motor fuel is confined largely to 
the California area, where sales of 15,000,000 gallons were reported for 
1937. 

Sales of propane for all purposes were reported as 46,474,000 gallons 
in 1937, compared with 36,502,000 in 1936. Approximately two- 
thirds of the 1937 sales, or 30 436 ,000 gallons, were for domestic use, 
while about 14,500,000 gallons were delivered to industrial plants for 
fuel. Gas-manufacturing companies purchased 1,077,000 gallons of 
propane in 1937, compared with 944,000 in 1936. Small quantities of 
propane were sold as raw material to chemical manufacturers for 
internal-combustion-engine fuel and other miscellaneous uses. Bu- 
tane, because of its higher heat content per gallon, is used principally 
as an industrial fuel, the quantities sold for this purpose being about 
28,000,000 gallons in both 1936 and 1937. Butane gas reported as 
sold for household use totaled 6,047,000 gallons in 1937, compared 
with 2,956,000 in 1936. Butane delivered for domestic consumption 
increased more than 100 percent in 1937 compared with 1936, thereby 
repeating a similar gain made in 1936 over 1935. One development 
of importance in accounting for the large relative increases in the use 
of butane as a domestic fuel is the active sales campaign in the South 
Central States, where a ready supply is available from petroleum 
refineries and gasoline plants. Simple equipment using an outdoor 
tank can be installed; consequently, consumers in this section using 
butane can have all the advantages of natural gas at a lower cost than 
is possible in other sections of the country. Gas manufacturers also 
increased their purchases of butane substantially in 1937, receiving 
7,430,000 gallons, or more than 19 percent over their 1936 require- 
ments. Butane sales for internal-combustion-engine fuel in 1937 
totaled 1,715,000 gallons, or somewhat under the revised total of 
2,367,000 gallons for 1936. Propane-butane mixtures are used ex- 
tensively as raw material in the manufacture of chemicals, and this 
demand accounted for over half of the 1937 deliveries. Propane- 
butane mixtures are also used to a large extent for internal-combus- 
tion-engine fuel; this demand increased from 10,004,000 gallons in 
1936 to 14,994, 000 in 1937. The domestic use of propane-butane 
mixtures, although relatively unimportant at present, increased from 
2,048, 000 gallons in 1936 to 3,504,000 in 1937. Mixtures of these 
gases used in gas manufacturing were reported as 2,765,000 gallons 
in 1937, compared with 2,200,000 in 1936. The most; important use 
of pentane is as a raw material for chemical plants; the domestic use, 
although increasing, was still less than 1 million gallons in 1937. 
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Marketed production of liquefied petroleum gases, 1936-37, by uses, methods of 
transportation, and regional distribution, in thousands of gallons 


Propane- 
Propane | Butane | butane | Pentane | Total pes 
mixtures 
1936 
Uses: 
Domestic. ............................ 24, 423 2, 956 2, 048 587 30, 014 28.1 
Gas manufacturing. .................- 6, 227 2. 200. | aset 9, 371 8.8 
Industrial fuel and chemical manufac- 
CUPS AAA A 11, 030 28, 553 13, 122 1, 880 54, 585 51.2 
Internal-combustion-engine fuel....... 105 12,367 | 110,004 |.......... 12, 476 11.7 
AM other uses.........................|------..-.-. 97 1 108 2 
36, 502 | 140,200 | 127,375 2,575 | 106, 652 100.0 
Percent of total....................- 34. 2 137.7 125.7| | 2.4| 100.0 |_.-.-...-. 
Methods of transportation: 
SOR o do a 16,319 | 139,265 | 1 24, 544 2, 447 82, 575 77.4 
Cylinders and drums................. 0, 2, 831 128 24, 077 22 
36, 502 | 1 40,200 | 127,375 2, 575 106, 652 100. 0 
Regional distribution: 
Pacific Coast area....................- 5, 434 14,812 | 113,400 |.......... 23, 646 22.2 
All other areas........................ 31, 068 35, 388 13, 975 2, 575 83, 006 77.8 
36,502 | 140,200 | 127,375 2,575 | 106, 652 100. 0 
1937 
Uses: 
Domestic............................. 30, 436 6, 047 3, 504 836 40, 823 28.9 
Gas manufacturing. .................. 1, 077 7, 430 2, 705 8 11, 280 8.0 
Industrial fuel and chemical manufac- 
COPING AAA 14, 567 28, 278 25, 300 1, 957 70, 102 49. 5 
Internal-combustion-engine fuel....... 278 1, 715 14, 994 |.......... 16, 987 12.0 
All other uses......................... 116 2, 034 131 32 2, 313 1.6 
46, 474 45, 504 46, 694 2,833 | 141,505 100.0 
Percent of total 32.8 32.2 33.0 2.0 100.0 |.........- 
Methods of transportation: 
Dulko ole Bee 22, 650 43, 698 42, 589 2, 642 111, 579 78.9 
Cylinders and drums. ................ 23, 824 1, 806 4, 105 191 29, 926 21.1 
46, 474 45, 504 46, 694 2, 833 141, 505 100.0 
Regional distribution: 
Pacific Coast area..................... 6, 266 5, 447 18, 085 |.......... 29, 798 21.1 
All other areas. ....................... 40, 208 40, 057 28, 609 2,833 | 111,707 78.9 
46, 474 45, 504 46, 694 2, 833 141, 505 100. 0 


1 Revised figures. 


The following statement regarding the distribution of liquefied 
petroleum gases by gas companies was supplied by the American 
Gas Association: 


At the end of 1937, liquefied petroleum gas was being delivered through mains 
to consumers in 179 communities in 29 States by 76 companies supplying 33,300 
customers. 

Butane-air gas with heating value ranging from 520 to 900 B. t. u. per cubic 
foot was supplied to 125 communities in 29 States by 65 companies. A mixture 
of undiluted butane and propane gas with a heating value of 2,800 to 3,000 
B. t. u. per cubic foot was supplied to 14 communities in California and Nevada 
by 6 companies. Undiluted propane gas with a heating value of 2,550 B. t. u. 
per cubic foof was supplied to 40 communities in Maryland, Minnesota, New 
Jersey, North Dakota, Virginia, and Wisconsin by 6 companies. 


Cylinder and drum shipments of liquefied petroleum gases increased 
from 24,077,000 gallons in 1936 to 29,926,000 in 1937. Shipments of 


this type accounted for 21 percent of the total movement of liquefied 
petroleum gases in 1937, compared with about 23 percent in 1936. 
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Most of the liquefied petroleum gases handled in cylinders are intended 
for the domestic trade, where small supplies must be furnished at 
frequent intervals. Domestic shipments accounted for 26,097,000 
gallons (87 percent) of the total liquefied petroleum gases sold in 
small containers in 1937. Shipments to large consumers, such as 
gas manufacturers and industrial and chemical plants, are usually 
made in bulk in tank cars or tank trucks; such shipments totaled 
111,579,000 gallons in 1937, compared with 82, 575,000 in 1936. 

Sales of liquefied petroleum gases were reported to the Bureau of 
Mines by 33 distributors in 1937, compared with 32 in 1936. In the 
California marketing area 10 distributors responded in the 1937 
survey and 11 in 1936. 

Exports of liquefied petroleum gases declined in 1937. Formerly 
France had been an important buyer, but recently equipment has 
been installed at some French refineries for producing these gases 
from refinery vapors. 
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New highs in production and total sales were recorded by the car- 
bon-black industry in 1937; nevertheless, before the year closed much 
of the optimism built up since the code had changed to pessimism. 
This change in feeling resulted largely from the severe break in prices 
late in the year. The price declines were in turn due to increased 
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1919 1921 1923 1925 1927 1929 1931 1933 1935 1937 
FIGURE 1.—Production, stocks, and deliveries of carbon black, 1919-37. 


competition following a material gain in plant capacity. The result- 
ing overproduction caused stocks at the plants to increase substan- 
tially following 2 years of heavy withdrawals. (See fig. 1.) A de- 
crease in the output of casings brought about a small decline in sales 
to rubber companies, but sales to ink companies and sales for miscel- 
laneous purposes increased. Probably the most encouraging de- 
velopment in 1936 was a substantial gain in exports, although much 
of this gain was due to unusual defense preparations. 
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Salient statistics for carbon black made from natural gas in the United States, 1933-37 


1933 1934 1935 1936 1937 
Number of producers reporting.......-- 25 25 21 20 24 
Number of plants. ...................- 51 50 54 54 57 
Quantity produced: 
By States and districts: 
Louisiana...............- pounds..| 54,470,000 | 66,538,000 | 64,875,000 | 59,201,000 | 66, 381, 000 
Texas: 
Panhandle district........- do....| 194, 156, 000 | 237, 403, 000 | 263, 361, 000 | 321, 576, 000 | 405, 247, 000 
Rest of State... do....|! 24, 499, 000 | 1 24, 887, 000 | 1 24, 513, 000 | 12, 330, 000 | 15, 821, 000 
Total Texas............. do. H 218, 655, 000 |: 262, 290, 000 |! 287, 874, 000 | 333, 906, 000 | 421, 068, 000 
Other States. -..........---- do.... (!) (1) (5 18, 238,000 | 23, 157, 000 
Total United States.......- do....| 273, 125, 000 | 328,828, 000 | 352, 749, 000 | 411, 345, 000 | 510, 606, 000 
By processes: 
Channel process. ........... do....| 238, 026, 000 | 293, 546, 000 | 316, 284, 000 | 366, 876, 000 | 444, 427, 000 
Other processes 2............ do....| 35,099,000 | 35,282,000 | 36,465,000 | 44,469,000 | 66, 179, 000 


Stocks held by producers Dec. 31 
pounds..| 155, 969, 000 | 171, 799, 000 | 136,086, 000 | 79, 582, 000 | 100, 497, 000 


PENCIL. MP do... 680, 000 386, 000 926, 000 113, 000 76, 000 
Quantity sold: 
Domestic: 
To rubber companies. ...... do....| 191, 358, 000 | 165, 446, 000 | 213, 708, 000 | 278, 018, 000 | 269, 807, 000 
To ink companies..........- do....| 18,539,000 | 16,146,000 | 15,177,000 | 17,787,000 | 18,110,000 
To paint companies......... do....| 6,260,000 5, 365, 000 6, 550, 000 6, 914, 000 6, 159, 000 


For miscellaneous purposes 
pounds..| 6,025,000 5, 035, 000 9, 916, 000 | 10,299,000 | 11,503, 000 


— a | —— r | a || ——c | — r 


Total domestic sold. ...... do....| 222, 182,000 | 191, 992, 000 | 245, 351, 000 | 313, 018, 000 | 305, 585, 000 
EDOT src 222-2: w- do....| 152, 286, 000 | 120, 620, 000 | 142, 185, 000 | 154, 718, 000 | 184, 030, 000 
Total sold do....| 374, 468, 000 | 312, 612, 000 | 387, 536, 000 | 467, 736,000 | 489, 615, 000 
VAM Get? plants) of carbon black pro- 
uced: 
(Totals s zc oca coito ase $7, 602, 000 | $11, 654, 000 | $13, 755, 000 | $16, 110,000 | $17, 389, 000 
Average per pound.......... cents... 2. 78 3. 54 3. 90 3. 92 3. 41 


Estimated quantity of natural gas 
used...............- M cubic feet....| 190, 081, 000 | 229, 933, 000 | 241, 589, 000 | 283, 421, 000 | 341, 085, 000 
Average yield per M cubic feet 
pounds... 1. 44 1. 43 1. 46 ]. 45 1. 50 


1 Oklahoma and Wyoming included with “Texas: Rest of State.” 
è 11933: Disk, Lewis, roller, “special,” and thermatomic; 1934-37: Lewis, roller, “special,” and therma- 
omic, 


PRODUCTION 


By States, districts, and months.—Although Texas is responsible for 
most of the increase in production in 1937 (nearly 100,000,000 pounds), 
the output of the other States (Louisiana, Kansas, Oklahoma, and 
Wyoming), which amounts to nearly 20 percent of the total, also in- 
creased substantially. The gain in Louisiana reversed the downward 
trend of the State, which began in 1935. The gain in the other States 
was related primarily to increased output in Oklahoma. Production 
in the Texas Panhandle in 1937 was 405,247,000 pounds (26 percent 
higher than in 1936). Production also increased in the rest of the 
State, as the output of new plants in Ward and Winkler Counties of 
West Texas outweighed a decline in Eastland and Stephens Counties. 

According to estimates based on monthly figures of the National 
Gas Products Association, the daily average output of carbon black 
Increased more or less steadily in 1937 until November with a slight 
decline in December. 
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Carbon black produced in the United States, 1933-37, by States 


Production (thousands of pounds) 


A vorago 
Vour value per 
ss Other pound 
Louisiana Texas States Total (cents) 
1939 EE 54, 470 1 218, 655 (1) 273, 125 2. 78 
1934.7: A EEN 66, 538 1 262, 290 (1) 328, 828 3. 54 
A A EMEN UR 64,875 1 287,874 (1) 352, 749 3.90 
KT EEN 59, 201 333, 906 2 18, 238 411,345 3. 92 
Va S IUE 66, 381 421, 068 3 23, 157 510, 606 3. 41 


1 Oklahoma and Wyoming included with Texas. 
2 Oklahoma and Wyoming. 
3 Kansas, Oklahoma, and Wyoming. 


Carbon black produced from natural gas in the United States in 1987, by States and 
by major producing districts 


S Production 5 
ro- stimated 
duc- | Num- quantity urged 
State and district ers | ber of Value at plant of natural | M cubic 
ES lants gas used feet 
port: p Pounds : EU (pounds) 
ing Average eet 
Total (cents) 
Kansas ----------------- 1 1 (2) (2) (2) (2) (2) 
Louisiana: Monroe-Richland 
district (Morehouse 
Ouachita and Richland 
Parishes).................... 8 13 66, 381, 000 | $2, 592, 000 3.90 | 39, 406, 000 1. 68 
Oklahoma.................... 2 2 | ?23,157,000 2 787, 000 2 3. 40 | 2 10, 480, 000 3 2.21 
Texas: 
Panhandle district (Car- 
son, Gray, Hutchinson, 
Moore, and Wheeler 
Counties) ................ 19 83 | 405,247,000 | 13, 539, 000 3.34 | 283, 209, 000 ]. 43 
Rest of State (Eastland, 
Stephens, Ward, and 
Winkler Counties) ....... 5 7 15, 821, 000 471, 000 2. 08 7, 990, 000 1. 98 
Total, Texas........... 119 40 | 421,068, 000 | 14, 010, 000 3.33 | 291, 199, 000 1. 45 


Weoming. 1 1 (2) (2) (2) (2) (2) 
Total United States. ... 


— | —rr | —T_............................................. D _........................................ | MÀ reenen eegenen 


510, 606, 000 | 17, 389, 000 3.41 | 341, 085, 000 


1 In counting the total number of producers, a producer operating in more than 1 State, district, or county 
is counted only once. 
2 Kansas and Wyoming included with Oklahoma. 


Carbon black produced in the United States in 1987, by months, in pounds 


Bureau of Mines ! Bureau of Mines ! 


Be oe 
as Prod- as Prod- 
Month | ucts Asso. Daily Month | ucts Asso- Daily 
ciation Total average ciation Total average 
January...... 34, 099, 996 37, 274, 263 | 1,202,396 || August...._.. 41, 484, 996 45, 443, 964 | 1, 465, 934 
February....; 30,927,382 | 33,700,019 | 1,203,572 || September...| 40, 258, 422 | 41, 422,752 | 1, 480, 758 
Marceh....... 34, 869, 705 38, 295, 476 | 1, 235, 338 October...... 44, 074, 732 48, 507, 603 | 1, 564, 761 
April......... 35, 800, 639 39, 316, 688 | 1,310,556 || November...| 42, 612, 608 46, 975, 784 | 1, 565, 859 
May....-..-. 38, 629, 831 42, 380, 326 | 1, 367, 107 December....| 43,489,527 47, 996, 996 | 1, 548, 290 
Juno......... 37, 748, 957 41, 359, 114 | 1,378, 637 — | | — 
July........- 40, 732, 878 | 44,933,358 | 1, 449, 463 464, 729, 673 | 510, 606, 343 | 1, 398, 921 


1 Monthly figures obtained by allocating the Bureau's annual total proportionately to the Association's 


monthly data. 
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Methods and yields.—The record of carbon-black production by 
methods in 1937 was similar to that in 1936 with the output by the 
channel process showing much the larger increase in quantity but 
that by “other” methods gaining in relative importance. Production 
by "other" methods in 1937 totaled 66,179,000 pounds, or nearly 50 
percent more than in 1936. Production by the channel process was 
444,427,000 pounds, or 21 percent more than in 1936, but its propor- 
tion of the total declined from 89 percent in 1936 to 87 in 1937. 

The average yield of carbon black per thousand cubic feet of gas 
ranged between 1.40 pounds and 1.50 pounds from 1928 to 1936, 
not varying more than 0.03 pound in any year. However, in 1937 
the yield rose to 1.50 pounds, the highest ever recorded and a gain of 
0.05 pound over 1936. This increase was undoubtedly related to 
the gain in relative importance of “other”” processes, some of which 
obtain yields up to 10 pounds. 


Number and daily capacity of carbon-black plants operated in the United States, 
1936-37, by counties or parishes 


A cene e E aai 


Number of Total m capacity 
d 


plants pounds 
State County or parish 
1936 1937 1936 1937 
Kansas........ MONDE RA GPAs se ocius bro riot ceu zt EE Decr (1) 
A AN Morebousg 4 3| 32,550 | 27,550 
SE acoso vaio REESE 11 9 255, 275 225, 775 
Richland. cto da 1 1 3, 500 3, 500 
16 13 291, 325 256, 825 
Oklahoma..............-...-.- Beckham .... . 2aaaaaaanaMaMMMMMM 1 1 
Pn d 1 |) 274,400 | 176,750 
2 2 2 74, 400 1 76, 750 
vk LEE ¡A 2 ] 
MOO0I82. cc cl dedecus 2 6 196, 000 411, 450 
ATT ee 3 2 
EE latas 1 1 
Ntephens........................ 4 4 
Ward. rc le eee Hee 1 41, 900 107, 300 
KE eil A A 1 
E A dE 9 10 333, 400 338, 120 
Hutchinson. ...................- 14 3 14 495,670 | 3 545, 620 
35 40 1, 066, 370 | 1, 402, 490 
W yoming.............-......- o AAA 1 1 (1) (1) 
United States. Le nai 5| 1,432,095 | 1,736, 065 


1 Kansas and Wyoming included with Oklahoma. 
? Oklahoma includes Wyoming. 
3 1 plant, located in both Carson and Hutchinson Counties, counted in Hutchinson County. 


Number and capacity of plants.—In 1937, as in 1936, the number of 
operating plants in Louisiana declined by 3, or from 16 in 1936 to 13 
in 1937. However, this decline was more than offset by a net gain 
of 5 in Texas and by the construction of a plant in Grant County, 
Kans., the first in that State. 

Following a small decrease in 1936, the total capacity of the plants 
increased from 1,432,095 pounds daily i in 1936 to 1,736,065 pounds 
in 1937. The operating ratio (daily production divided by daily 
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capacity) increased from 78 percent in 1936 to the comparatively high 
figure of 81 percent in 1937. 

Producers.—Carbon-black producers in 1937 are listed in the 
following table. 


Carbon-black producers of the United States, as of Dec. 31, 1987 


County or 


State and company parish Nearest town Process 
Kansas: 
Peerless Carbon Black Co., 3003 Grant Bldg., | Grant......... Ulysses... “Special.” 
Pittsburgh, Pa. 
Louisiana: 
Columbian Gasoline Corporation, 41 East 42d | Ouachita...... Haneock.......... Lewis. 
St., New York, N. Y. 
J. M. Huber Corporation, Borger, Tex. dO: eost SWAPUZ- rco etos Channe'. 
Imperial Oil & Gas Products Co., 1220 Grant |..... dO eos Sterlington........ Do. 
Bldg., Pittsburgh, Pa. 
C. Eneu Johnson & Co., Route 2, Bastrop, La..| Morehouse....| Bastrop........... Do. 
Peerless Carbon Black Co., 3003 Grant Bldg., | Ouachita...... Bourland......... “Special.” 
Pittsburgh, Pa. 
Southern Carbon Co., 41 East 42d St., New | Morehouse....| Perryville......... Channel. 
York, N. Y. Ouachita...... Fowler............ Do. 
NES do---------| BWAOFUZ-:2 ee Do. 
A. Carbon Co., 230 Park Ave., New |..... (Jo... L TS Sterlington........ Thermatomic. 
or 
United Carbon Co., Inc., 901 Union Bldg., | Morehouse....| Dewdrop.......... Channel. 
Charleston, W. Va. Ouachita...... Phillips........... Do. 
ME do---------| Swartz... oS Do. 
Oklahoma: 
va Carbon Co., 77 Franklin St., Boston, | Seminole...... Wewoka.......... Do. 
ass. 
United Carbon Co., Inc., 901 Union Bldg., | Beckham... REES Do. 
Charleston, W. Va. 
Texas: 

Better Blacks, Box 1356, Pampa, Tex............ Gray---------- Pampa...........- “Special.” 
Cabot Carbon Co., 77 Franklin SE, Boston, |----- e A, MEU d0-- 222 eus Channel. 
Mass. Hutchinson. ..| Stinnett........... Do. 

Ward......... Monahans........ Do. 
Winkler....... Kermt, Do. 
Cabot Co., 77 Franklin St. Boston, Mass. ...... Carson........ Skellytown........ ae and 
roller. 
Coltexo Corporation, 41 East 42d St., New York, | Gray.......... Lefors............. Channel. 
N. Y. Stephens...... Parks Tots ada Do. 
Columbian Carbon Co., 41 East 42d St., New | Carson 1....... (1) (1) 
York, N. Y. Gray.......... Kingsmill......... Channel. 
ES do......... ee Do. 
ca re AAA RACIÓN Do. 
Hutchinson. .. Borgec (2 plants)!.. Do. 
00re........ unray...........- Do 
Wheeler....... Lela:.. ie Do 
RES do.........| Magie City........ Do. 
Columbian-Phillips, care of Columbian Carbon | Moore........ Sunray...........- Do. 
Co., East 42d St., New York, N. Y. 
Combined Carbon Co. E 901 Union Bldg. . | Hutchinson...| Sanford........... Do. 
Charleston, W. Va. 
Continental Carbon Co., 295 Madison Ave., | Moore........ Sunray............ Do. 
New York, N. Y. 
Crescent Carbon Co., Point Pleasant, W. Va...| Hutcehinson...| Borger............ Do. 
Crown Carbon Co., '295 Madison Ave., New | Moore........ Sunray............ Do. 
York, N. Y. 
General Atlas Chemical Co., 60 Wall St., New | Gray.......... Pampa............ “Special.” 
York, N. Y. 
J. M. Huber Corporation, Borger, Tex.......... Hutchinson...| Borger............ Channel. 
Magnolia Petroleum Co., P. O. Box 900, Dallas, | Gray.......... Pampa............ Do. 
ex. 
Moore County Carbon Co., Bartlesville, Okla...| Moore........ Sunray...........- Do. 
xd carbon Co., 295 Madison Ave., New | Hutchinson...| Borger............ Do. 
ork 
Peerless Carbon Black Co., 3003 Grant Bldg., | Eastland...... Pioneer........... “Special.” 
Pittsburgh, Pa. Gray.........- Pampa...........- Do. 
Reliance Carbon Co., Inc., 901 Union Bldg., | Moore. ....... Sunray...........- Channel. 
Charleston, W. Va. 
Texas Elf Carbon Co., 77 Franklin St., Boston, | Gray.......... Pampa............ Do. 
Mass. Stephens...... Eliasville.......... Do. 
United Carbon Co., Inc., 901 Union Bldg., | Hutchinson...| Borger (4 plants). - Do. 
Charleston, W. Va. . | | | L L$çu [----- dol Sanford (2 plants) - Do. 
MP do.........| Stinnett........... Do. 
Stephens...... Breckenridge (2 Do. 
plants). 
Wyoming: J. M. Huber Corporation, Borger, Tex....| Niobrara__....| Manville.......... Do. 


3 Plant, located in both Carson and Hutchinson Counties, counted in Hutchinson County. 
78560—38 62 
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DEMAND 


Total delweries.—Sales of carbon black failed to respond to the 
material increase in production, and the 1937 total—489,615,000 
pounds—was only about 22,000,000 pounds (5 percent) above 1936. 
As exports increased about 30,000,000 pounds, the indicated domestic 
demand declined about 8,000,000 pounds. (See fig. 2.) 

Domestic consumption.—Domestic sales in 1937 totaled 305,585,000 
pounds compared with the record of 313,018,000 pounds in 1936. 
Reports from producers indicate that 1937 sales were divided as 
follows: Rubber companies, 269,807,000 pounds (88 percent); ink 
companies, 18,116,000 pounds (6 percent); paint companies, 6,159,000 
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FIGURE 2.— Production and consumption of carbon black, 1930-37 


pounds (2 percent); and miscellaneous purposes, 11,503,000 pounds 
(4 percent). These data indicate chiefly a decrease in the importance 
of sales to the rubber industry, which was virtually balanced by an 
increase in that of sales for miscellaneous purposes. 

According to E. G. Holt, of the Bureau of Foreign and Domestic 
Commerce, who has again supplied pertinent data on rubber consump- 
tion, the total consumption of rubber in the United States declined 
from 708,000 long tons in 1936 to 705,600 in 1937. Of the 1937 
total, 543,600 long tons was crude rubber and 162,000 reclaimed rub- 
ber. These data indicate a decline of 5 percent in crude-rubber con- 
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sumption which was nearly offset by an increase of 22 percent in the 
use of reclaimed rubber. As reclaimed rubber requires little or no 
additional carbon black, the decline of 5 percent in use of crude 
rubber was undoubtedly related to the decline of 3 percent in sales of 
carbon black to rubber companies. 

Further insight into the rubber trade in 1937 may be had by analyz- 
ing the data on tire production. According to Holt about 55,300,000 
casings were manufactured in 1937, or 5 percent less than in 1936. 

Other factors that affected carbon-black sales to domestic rubber 
companies are a possible increase in the consumption of carbon black 
per casing, a possible decline in rubber-company stocks pending 
further price cuts, and an increased use of latex, a liquid crude rubber 
that requires no carbon black. 

The apparent consumption of crude rubber in the world was 1,083,- 
000 long tons in 1937, a gain of 4 percent over the revised total of 
1,037,000 long tons in 1936. These data, in conjunction with the 
material gain in exports of carbon black in 1937, indicate a decline 
in the relative importance of the United States in rubber manufacture 
but a further strengthening of its paramount position as a supplier of 
carbon black. 

Sales of carbon black to ink companies continued to increase in 
1937, when they totaled 18,116,000 pounds—2 percent higher than 
sales in 1936 but far below the record totals of 1928 and 1929. Ac- 
cording to data supplied by B. M. Frost, of the Bureau of Foreign 
and Domestic Commerce, the supply available for domestic con- 
sumption (production plus imports minus exports) of newsprint in- 
creased from 3,658,000 short tons in 1936 to 4,246,000 in 1937. This 
material gain probably accounted for the small increase in sales of 
carbon black to ink companies as well as an increase that is believed 
to have occurred in newsprint stocks. 

Sales of carbon black to paint companies dropped from 6,914,000 
pounds in 1936 to 6,159,000 in 1937. Data on the production of 
paints in 1937 are not available, hence the best explanation of the 
decline in sales is the speculation that in the automobile industry, 
the largest user of black paint, a decline in the proportion of black 
motor vehicles more than offset a gain in total number manufactured. 

Sales of carbon black for miscellaneous purposes continued to 
increase and totaled 11,503,000 pounds in 1937 compared with 10,- 
299,000 in 1936. No data are available as to the particular uses 
responsible for this increase or as to new uses of commercial signifi- 
cance. 

Losses incurred in handling carbon black were only 76,000 pounds 
in 1937 compared with 113,000 in 1936. 

Exports and imports.'—Exports of carbon black increased for the 
third successive year, totaling about 184,000,000 pounds in 1937 or 
about 30,000,000 pounds higher than the previous record established 
in 1936. Exports for 1937 were valued at $8,688,870, an average of 
4.72 cents per pound compared with 4.69 cents in 1936. These prices 
roughly represent Zone A (Gulf) prices plus charges for export pack- 
ing. However, the increase in the average export price in 1937 con- 
trasts with the decrease in the Zone A price, indicating that these 
two prices are not affected by the same factors. 


1 Figures on exports and imports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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The industrial nations that have been active in defense prepara- 
tions, particularly the construction of mechanized units—United 
Kingdom, France, Germany, Japan, and Italy —were, with Canada 
and Australia, the leading purchasers of carbon black from the United 
States. Despite efforts to produce carbon black from various domes- 
tic chemicals, such as acetylene, naphthaline, and anthracene, Ger- 
many increased her imports oí carbon black more than any other 
important purchaser in 1937. 


Carbon black exported from the United States, 1935-37, by countries 
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1935 1936 1937 
Country 
Pounds Value Pounds Value Pounds Value 

Argentina...............- 2, 413, 526 $125, 567 2, 214, 415 $120, 858 3, 115,630 | $163,139 
Australia................- 6, 192, 367 271, 932 7, 525, 575 365, 178 9, 641, 002 516, 410 
Belgium. ................. 9, 916, 519 241, 919 4, 791, 552 216, 690 , 164, 255 234, 743 
Canada. ne 12, 475, 487 559, 397 14, 131, 366 634, 911 17, 171, 885 719, 631 
China: noa 1, 243, 204 63, 023 1, 998, 145 97, 202 1, 529, 855 76, 878 
Czechoslovakia. ..........|..............]|------ EE 258, 475 10, 429 2, 187, 100 91, 522 
France_._.... ll 19, 000, 182 954, 243 26, 747,904 | 1,195,879 29, 876, 530 | 1,334, 919 
Germany................- 29, 105, 613 982, 262 16, 225, 511 733, 491 27, 439, 357 | 1,172, 535 
India, British............. 285, 9 12, 329 752, 754 31, 931 1, 002, 210 44, 198 
AA PE 9, 335, 512 437, 541 5, 208, 663 239, 276 6, 948, 068 300, 541 
Japan-.-------------------- 8, 001, 036 363, 450 10, 918, 380 519, 919 11,878, 716 616, 430 
MEXICO 02 ----------------- 753, 858 34, 970 1, 006, 129 90, 832 1, 229, 597 56, 438 
Netherlands. ............. 4, 674, 562 , 623 2, 789, 979 133, 973 , 201 174, 956 
Poland and Danzig....... 2, 478, 520 122, 192 3, 080, 158 146, 531 2, 175, 159 103, 231 
Spain... A 2 2, 204, 538 110, 154 1, 239, 449 59, 476 512, 200 21, 252 
Sweden. .................- 1, 363, 721 118, 026 1, 425, 420 92, 229 1, 549, 753 86, 037 
Union of South Africa. ... 751, 360 30, 298 1, 605, 210 67, 290 3, 155, 311 128, 449 
United Kingdom......... 38, 982, 227 | 1,771,123 46, 956, 730 | 2, 163, 893 48, 278, 243 | 2, 463, 402 

Other countries........... 5, 006, 612 267, 967 5, 842, 583 330, 716 7, 265, 480 383, 
142, 184, 802 | 6,673,016 | 154,718,398 | 7,250,704 | 184,029, 552 | 8, 688, 870 


No definite trend was evident in monthly exports of carbon black 
in 1937. The largest shipments were in May and June and the 
smallest in July and December. Galveston further consolidated its 
position as the leading shipping port in 1937. 


Carbon black exported from the United States in 1937, by months and customs districts 


Month Pounds Value Customs district Pounds Value 
January..............-..-.- 13, 638, 301 | $644,662 || Buffalo.................-.- 111, 589 $8, 801 
February.................- 15, 200, 283 685, 630 || Dakota... ...............- 2, 958, 355 168, 184 

AS 14, 758, 714 678,877 || El Paso..................- 1, 211, 100 54, 251 
RE 16, 880, 907 747,700 || Oalveston 116, 511, 787 | 5,511,350 
BY co. zu O ei 17, 952, 516 837,133 || Los Angeles............... 671, 659 37, 251 
JUNC. A oon 19, 276, 858 844, 481 || Michigan................. 16, 510, 469 682, 323 
NY oe ee eee 13, 396, 762 607, 628 || New Orleans.............. 42, 638, 203 | 2,049, 594 
August. .-.---------------- 14, 754, 902 771,265 || New York................ 330, 218 37, 851 
September................. 14, 454, 922 697, 240 || Sabine. ..................- 2, 077, 838 89; 309 
October...................- 16, 053, 820 845, 780 || San Francisco............. 5, 056 29, 074 
INOVO@M DOE EE 15, 017, 474 697, 987 || Vermont.................- 329, 949 15, 032 
December................- 12, 644, 093 630, 487 || Other districts... .......... 112, 429 5, 760 
184, 029, 552 | 8,688, 870 184, 029, 552 | 8, 688, 870 


Imports of “gas black and carbon black," as reported by the Bureau 
of Foreign and Domestic Commerce, totaled only 34 pounds in 1937 
compared with 120 pounds in 1936. Imports of acetylene black 
increased in quantity from 1,162,215 pounds in 1936 to 1,309,144 
in 1937 and in value from $119, 564 to $139,904. 


CARBON BLACK 971 


STOCKS 


Stocks of carbon black at plants, which had fallen to 79,582,000 
pounds, or less than a 2-month supply, by December 31, 1936, rose to 
100,497,000 pounds on December 31, 1937. This gain was due 
chiefly to the increase in capacity in 1937. 

Data on brokers’ and manufacturers’ stocks are not available, but 
indications are that such stocks declined materially before the price 
cuts of November and December and were not built up to former 
levels before the end of the year. Stocks of finished goods probably 
declined also, as stocks of casings held by manufacturers declined from 
about 11,100,000 pounds on December 31, 1936, to'about 10,800,000 on 


December 31, 1937. 
PRICES AND VALUES 


Carbon-black prices, which had maintained an upward trend since 
1932, definitely weakened in the last half of 1937 and early in 1938, 
when competition between producers and curtailed buying by tire 
manufacturers caused quoted prices to decline about 1.5 cents, or 
about a third. The price of standard carbon black in Zone A (Gulf 
coast ports), probably the most representative spot price in the 
industry, remained at 4.45 cents per pound from January 1, 1934, 
the date on which c. 1. f. zone prices became effective, to November 
8, 1937, when it was reduced 0.5 cent. Other reductions followed, so 
that by January 10, 1938, the price had fallen to 2.95 cents. The 
weighted average Zone A price declined only from 4.45 cents in 1936 
to 4.31 cents in 1937, because the cuts came late in the year. The 
weighted average f. o. b. price at plants declined from 3.92 cents in 
1936 to 3.41 cents in 1937. This decrease (0.51 cent) was consider- 
ably higher than the drop in the average spot price (0.14 cent), in- 
dicating that contracts for the last half of 1937 were about 1 cent 
lower and that spot prices from about July 1 to November 8, 1937, 
were not representative of ‘actual;transactions. 


Quoted prices on various grades of carbon black, 1986-37, in cents per pound 
[Oil, Paint, and Drug Reporter] 


Standard rubber, ink, and paint qualities Special grades for varnishes, lacquers, and 
(carlots) enamels (cases delivered 
Date Zone ! Grade 
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Nov. 15..| 3.70 | 4.0 | 4.15 | 4.15 | 4.30 | 4.60 | 4.80 |...... |... |]---- - - ]-- -- -- |- - ---- ]- ----- |]------ 
Nov. 29..| 3.45 | 3. 75 | 3.90 | 3.90 | 4.05 | 4.35 | 4.55 |...... |. .---- |- -- -- -]-- - -- - |- - ---- |-- -- -- |]- - ---- 
Dec. 20..| 3.20 | 3.50 | 3.65 | 3.65 | 3.80 | 4.10 | 4.30 |.....- E O A A A sss 
Average,1937 | 4.31 | 4.61 | 4.76 | 4.76 | 4.91 | 5.21 | 4.56 | 5.1|8.3 | 13.1 [27.38 | 40.1 | 60.0 | 110.0 
1936| 4.45 | 4.75 | 4.90 | 4.90 | 5.05 | 5.35 | 5.05 | 9.0 12.0 | 16.5 [32,0 | 44.0 | 62.6 | 110.0 


1 Zone A: Gulf coast ports: Galveston, Houston, Port Arthur, New Orleans, etc.; for coastwise delivery 
in North America. 

Zone B: Arkansas, Colorado, Kansas, part of Missouri, New Mexico, and Texas except coastal ports. 

Zone C: Pacific coast. Zone D: Illinois, Iowa, and Wisconsin. 

Zone E: Florida, Georgia, Indiana, Kentucky, Michigan, Ohio, Tennessee, West Virginia, and parts of 
New York and Pennsylvania. 

Zone F: Atlantic seaboard States: Maine, Maryland, Massachusetts, New Hampshire, New Jersey. 
Ros York, OIM Carolina, parts of Pennsylvania, Rhode Island, South Carolina, Vermont, and Virginia, 

one G: Mexico. 
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SUMMARY OUTLINE 
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The field of usefulness for helium in the future is expected to expand 
as the result of the enactment by Congress of the amendatory helium 
act approved September 1, 1937 (50 Stat. 885). A bill was submitted 
to amend the helium act of March 3, 1927 (44 Stat. 1387) to provide 
for the sale to private parties of helium not needed for Government use. 
The destruction of the rigid airship Hindenburg at Lakehurst, N. J., 
in May 1937 at the end of its transatlantic flight gave impetus to the 
interest in helium and resulted in further hearings on the helium bill. 
After extensive hearings, Congress recognized that the small commer- 
cial demand for helium resulted in high production costs for private 
firms and that existing high sales prices of the gas prevented the 
development of widespread uses. The helium bill under consideration 
was amended extensively and finally enacted as the helium act of 
September 1, 1937, which governs all matters pertaining to distribu- 
tion and sale of helium. 

The new helium act amended the old act in two important respects. 
First, the mechanism regarding permission to export helium was placed 
under the Department of State. Section 4 of the act provides that no 
helium gas shall be exported from the United States or its Territories 
and possessions until application has been made to the Secretary of 
State and a license authorizing said exportation obtained from him on 
joint recommendation of all the members of the National Munitions 
Control Board and the Secretary of the Interior. Section 4 provides 
further that, under regulations approved by the National Munitions 
Control Board and the Secretary of the Interior, export shipments of 
quantities of helium that are not of military importance as defined in 
the regulations and that do not exceed a maximum to be specified 
therein may be made under license granted by the Secretary of State 
without such specific recommendation. The National Munitions Con- 
trol Board is composed of the Secretaries of State, Treasury, War, 
Navy, and Commerce. 

Section 3 of the act contains the second important change in the 
old helium act and authorizes that helium not needed for Government 
use may be sold upon payment in advance in quantities and under 
regulations approved by the President, for medical, scientific, and 
commercial use. Sale of helium by the Government is restricted 
further by the act in regard to use for inflation of airships. Helium 
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may be sold for the inflation of only such airships as operate in or 
between the United States and its Territories and possessions, and 
foreign countries, and no helium shall be sold for the inflation of any 
airship operating between two foreign countries, even though such 
airship may also touch at some point in the United States. Pursuant 
to the requirements of the act, no helium will be sold for the inflation 
of foreign airships until careful consideration has been given to all 
factors that have bearing on the application and the proposed use of 
the helium. 

This section also provides that helium shall be sold at reasonable 
prices based upon the cost of acquiring, developing, maintaining, and 
operating the Government properties and the payment of interest at 
a rate of not less than 3% per centum per annum on capital hereafter 
expended for such properties, facilities, and helium-bearing gas lands 
as are used for helium production. However, the act provides that 
helium shall be sold for medical use at prices that will permit its 
general use. 

Regulations governing the production and sale of helium as pro- 
vided for in the act were established and approved by the President 
on January 14, 1938, and amended with the President's approval on 
March 10, 1938. Asa result of the publicity and continued interest 
in helium, the Bureau of Mines has received a large number of inqui- 
ries from private parties regarding the purchase of helium. "These 
inquiries have resulted in 14 applications for purchase, which to date 
(May 1, 1938) have terminated in six contracts to purchase approxi- 
mately 117,000 cubic feet of helium for medical, scientific, and com- 
mercial use. Most of the helium purchased to date will be mixed 
with oxygen for medical use and is available from distributors of 
medical gases in all sections of the United States. "The inquiries re- 
garding the purchase of helium for medical use indicate that a greatly 
increased demand is being developed and should result in substantial 
sales during the next few years. As soon as the distributors of toy 
balloons secure cylinders for transportation of helium, it is expected 
that helium will be used generally for this purpose. Explosions of 
hydrogen-filled toy balloons have caused serious accidents to children. 

he use of noninflammable helium for toy balloons should be encour- 
aged as a safety measure for child welfare. 

Dr. Alvan L. Barach, who pioneered in the use of helium-oxygen 
mixtures for the treatment of asthma, described the present status of 
the medical use of helium in hearings before the Committee on Mili- 
tary Affairs, House of Representatives, on House bill 4415 and House 
bill 7494. "The following paragraph has been briefed trom and is the 
essence of Dr. Barach's more detailed testimony. 

Helium 1s useful in the treatment of sufferers from asthma and for 
infants and children suffering from laryngitis, croup, or diphtheria, 
where the windpipe is constricted. The travel of gases through 
narrow orifices requires a pressure for a certam velocity of the gas 
that is inversely proportional to the square root of the weight of the 
gas. Therefore, breathing air requires approximately twice as much 
effort as breathing a helium-oxygen mixture. Owing to the high cost 
of helium in the past, some patients with asthma have died because 
of lack of helium for treatment. Where helium has been available, 
not a single patient has been lost, and five cases usually classified as 
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“fatal” have been restored by the use of helium. This work has been 
confirmed by the Mayo Clinic and the Lahey Clinic. 

Cliffside gas field.—The Government Cliffside helium reserve was 
operated in 1937 to supply 293,429,000 cubic feet of helium-bearing 
natural gas to the Amarillo helium plant. The field produced a cumu- 
lative total of 4,692,088,000 cubic feet of natural gas from May 16, 
1929, to June 30, 1937. It is owned in fee by the Government and 
comprises & contiguous tract of 50,000 acres. The average pressure of 
the field indicated that the formation pressure decreased slightly during 
the year, representing a decline of less than 3 percent of the total 
orginal reserve. The Cliffside helium reserve has been conservatively 
estimated to contain over 100,000,000,000 cubic feet of helium-bearing 
"ue am gas, which indicates a reserve of 1,800,000,000 cubic feet of 

elium. 

Amarillo helium plant—The Bureau of Mines helium plant near 
Amarillo, Tex., continued to operate intermittently during the year. 
The total production for the fiscal year 1937 was 4,809,230 cubic feet 
of helium, which represents a slight increase over the 1936 production. 
Relatively small amounts of the production were furnished the 
United States Public Health Service, but the bulk of the production 
was shipped to the Army and Navy. 

A total of 78,160,205 cubic feet of helium has been produced in the 
plant from the beginning of production in May 1929 to June 30, 1937, 
with an expenditure of $908,120.73 for plant and gas-field operation. 
Over a period of 8 years, this gives an all-time gross operating cost of 
$11.62 per thousand cubic feet of helium. The sale of residue gas 
returned $213,149.17 to the National Treasury during this period, so 
that the net Government expenditure was $694,971.56, or $8.89 per 
thousand cubic feet of helium produced. 
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Government helium production and costs, April 1921 to June 1937 


Gross operating cost Net operating cost 
(expenditures in (gross operating 
operation and cost less return from 
maintenance)? Return sale of residue gas)? 
š Produc- | 1 | from sale 
Period tion ! of residue 
iva gas oa 
per per 
Total | cubic feet Total | cubic feet 
produced produced 
Fort Worth plant:? 
Under jurisdiction of Navy 
Department: Cubic feet 
April to June 1921......... 260, 520 |$126, 694.05 | $486. 31 
July to December 1921....| 1,841,000 | 320, 859. 73 174. 28 
October 1922 to June 
Eege cni 4, 069, 940 | 489, 299. 70 120. 22 
July 1923 to June 1924___.. 8, 204, 665 | 636, 438. 38 77. 57 


July 1924 to June 1925____- 9, 418, 363 | 451, 084. 58 47. 89 
23, 794, 488 |2, 024, 376. 44 85. 08 


—————Á— A 0 
PP | Cn | | — rf Í EH 


Under jurisdiction of Bureau 


of Mines: 
July 1925 to June 1926_____ 9, 355, 623 | 318, 446. 40 34. 04 
July 1926 to June 1927_____ 6, 330, 056 | 277, 384. 70 43. 82 
July 1927 to June 1928_____ 6, 687, 834 | 274, 210. 54 41.00 


July 1928 to Jan. 10, 1929... 2, 638, 894 | 121, 440. 65 46. 02 
25, 012, 407 | 991, 482. 29 39. 64 


ees T P d 
e ——————J——————— ———————— sss 


Amarillo plant:5 
Under jurisdiction of Bureau 


of Mines: j 

April to June 1929_________ 844,900 | 27,833.16 32.94 | $2,645.32 | $25, 187. 84 $29. 81 
July 1929 to June 1930 6_._| 9,805,600 | 140, 146. 75 14.30 | 30,445.43 | 109, 701. 32 11. 19 
July 1930 to June 1931...... 11, 362, 730 | 150, 190. 53 13.22 | 32,510.24 | 117, 680. 29 10. 36 
July 1931 to June 1932_____ 15, 171, 680 | 148, 545. 26 9.79 | 40,862.43 | 107, 682. 83 7.10 
July 1932 to June 1933_____ 14, 749, 960 | 151, 165. 51 10.25 | 37,661.70 | 113, 503. 81 7. 70 
July 1933 to June 1934_____ 6, 534, 270 | 63, 528. 33 9.72 | 17,585.94 | 45, 942, 39 7.03 
July 1934 to June 1935_____ 10, 218, 480 | 114, 216. 62 11.18 | 26,517.77 | 87,698. 85 8. 58 
July 1935 to June 1936_____ 4, 663, 355 | 53,179, 14 11.40 | 12,127.19 | 41,051. 95 8. 80 
July 1936 to June 1937____- 4, 809, 230 | 59,315. 43 12.33 | 12,793.15 | 46, 522. 28 9. 67 

78, 160, 205 | 908, 120. 73 11.62 | 213, 149. 17 | 694,971. 56 8. 89 


1 Production from the Fort Worth plant represents volume of airship gas produced, which had an average 
helium purity of 94 to 95 percent. Production from the Amarillo plant represents actual helium in the air- 
ship gas of better than 98-percent purity produced by that plant. Therefore, the advantage of the Amarillo 
plant from standpoint of cost is about 5 percent greater than a direct comparison of the figures indicates. 

2 Gross operating costs for the Fort Worth plant represent expenditures in operating and maintaining 
the plant, including current expenditures for natural gas. The Government did not own the gas field that 
supplied the Fort Worth plant, so there was no return from sale of residue. Gross operating cost for the 
Amarillo plant represents expenditure in operating and maintaining both the plant and the Government- 
owned gas properties. This gross operating cost at Amarillo is a measure of the amount that must be 
available to the Bureau of Mines for current expenditure. Returns from sale of residue gas must be de- 
n to credit of miscellaneous receipts of the 'Treasury and therefore are not available for expenditure 

y the Bureau. As the net operating cost is computed by subtracting current returns from current ex- 
penditures, it is a measure of the net withdrawal of funds from the Treasury for operation and maintenance. 

3 Costs at the Fort Worth plant are based on compilations by the Bureau of Efficiency from records of 
the Navy Department and the Bureau of Mines. (Report of Bureau of Efficiency in hearing on Armarillo 
helium plant before the Committee on Mines and Mining, House of Representatives, 71st Cong., 2d sess., 
p. 210. The costs do not include depreciation or depletion, and those for period of Navy jurisdiction do 
not include cost of Washington administration. 

4 Plant closed in 1922 from January to September, inclusive because of lack of funds. 

5 Compiled from Bureau of Mines records. The costs do not include depreciation or depletion. 

6 2 rad entire months of December 1929 and February 1930. Stand-by costs for these 2 months 
were $19,181.14. 
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The indicated domestic demand for petroleum asphalt was 2 per- 
cent larger in 1937 than in 1936. For the first 7 months of 1937 the 
tonnage apparently demanded was 15 percent larger than in the 
corresponding months of 1936. After a decline in August and a rally 
in September, the last quarter of 1937 closed with an indicated demand 
15 percent less than in the corresponding quarter of 1936. In terms 
of the long-time trend from 1908 to 1936 the decline was slight—from 
18 percent above trend in 1936 to 17 percent above trend in 1937. 
Depending for the major part on Government policies of highway 
construction—Federal, State, and local—asphalt demand was less 
affected than demand for other commodities by the industrial reces- 
sion during the latter part of 1937. Rock-asphalt sales, however, did 
not profit equally by the steady demand for high- -type paving; they 
were 18 percent less in tonnage in 1937 than in 1936. 

A small increase in building construction, especialy residential, in 
1937 over 1936 was evidenced by a slight gain in sales of roofing 
asphalt and flux from 1936 to 1937. Sales of waterproofing asphalt 
and flux used in building construction, however, were lower in 1937 
than in 1936. 


1 Figures on imports and exports D by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestie Commerce 
977 
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Salient statistics of asphalt and related bitumens in the United States, 1936-37 


1936 1937 
SUPPLY 
Native asphalt and related bitumens: 
Produced... os A aa See tae td short tons. - 1 581, 064 485, 384 
Imported (chiefly lake asphalt).............---..-----.----------- do.... 21, 598 28, 663 


Petroleum asphalt (excluding road oil): 
Produced at refineries from— 


Domestic Getroleum. --------------------------------------- do.... 2, 327, 307 2, 804, 121 
Foreign petroleum. ................. oo do.... ], 738, 255 1, 555, 803 
4, 065, 622 4, 359, 924 
Imported: A A A eet ius ue ms 62, 720 
DLOCES, Jam. Moe Se de os Poe ete eet At auct eee E I do.... 429, 739 364, 199 
A ues et eat et ie leute ci ta sce do....| 15,098,023 5, 300, 890 
DISTRIBUTION au m | 

Native asphalt and related bitumens: 
Indicated domestic demand... -__...-. ...-..-_----.----------- short tons... 1 566, 824 466, 878 
Exports (unmanufactured)-......---------------------.------- eg 14, 240 18, 506 

Petroleum asphalt (excluding road oil): 

Indicated domestic demand (including lake asphalt). ............. do... 3, 962, 257 4, 049, 303 
NA A A A eee 0...- 190, 503 208, 757 
Stocks: ee EE a eae este iS do... 364, 109 557, 446 
Total distribution sois ii 1 5, 098, 023 5, 300, 890 
VALUES A Aa 

Native asphalt and related bitumens: 
JA MN OM EP HORNO EN 1 $3, 200, 895 $3, 019, 038 
Imports (chiefly lake asphalt) _...---..--.------------------------------- 316, 144 395, 882 
Exports (unmanufactured) -.......--------------------------------_----- 528, 066 719, 111 


Petroleum asphalt: 
Sales (excluding road oil) from— 
Domestic petroleum. -_.....-.-..------_-----------_--------- + eee 
Foreign petroleum. .------------------------------------------------ 18, 789, 452 17, 515, 872 


AA AMM a P 41, 144, 579 42, 994, 437 
32 


E C ee A aa PESE : 
o iex uua A c M cL E IRI E O 2, 835, 173 3, 111, 127 


22, 355, 127 25, 478, 565 


1 Revised figures. 


NATIVE ASPHALT AND BITUMENS 


Bituminous rock.—In spite of the apparent slight increase in laying 
high-type pavements, sales of bituminous rock by producers decreased 
from 547,333 short tons valued at $2,420,792 in 1936 to 447,213 tons 
valued at $2,035,410 in 1937. Rock-asphalt operators in Kentucky, 
Alabama, and Ohio sold 178,208 tons valued at $1,054,265 in 1936 and 
159,276 valued at $865,818 in 1937. Producers in Texas, Oklahoma, 
and New Mexico sold 333,243 tons valued at $1,245,442 in 1936 and 
265,895 valued at $1,075,832 in 1937. Decreases also occurred in 
California, Kansas, and Missouri. 

Gilsonite and wurtzilite.—Sales of gilsonite by producers operating 
in northeastern Utah increased in quantity from 33,654 short tons 
(revised figure) in 1936 to 38,038 tons in 1937 and in value from 
$833,966 (revised figure) in 1936 to $973,007 in 1937. The gains were 
in exports rather than in domestic sales. If the returns of one pro- 
ducing company which quotes sales values f. o. b. railroad shipping 
point are eliminated from the total, the average sales value at the mine 
increased from $21.31 per short ton in 1936 to $22.39 in 1937. 

Sales of wurtzilite increased from 77 tons valued at $6,137 in 1936 
to 133 valued at $10,621 in 1937. 

Sulphonated bitumen.—A small quantity of natural sulphonated 
bitumen was produced in 1937 in Box Elder County, Utah, near Ogden. 

Exports.—Increased demand from Europe, especially from France, 
Germany, and the United Kingdom, caused exports of natural asphalt 
and bitumen, unmanufactured, to rise from 14,240 short tons valued 
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at $528,066 in 1936 to 18,506 tons valued at $719,111 in 1937. Of the 
exports 75 percent went to Europe in 1937 compared with 67 percent 
in 1936; 8 percent to Canada compared with 13 percent in 1936; 7 per- 
cent to South America compared with 6 percent in 1936; and 7 percent 
to Asia, chiefly Japan, in 1937 compared with 11 percent in 1936. 


MANUFACTURED OR PETROLEUM ASPHALT 


Production.—Petroleum refineries produced 7 percent more asphalt 
in 1937 than in 1936. The total refinery output in 1937 included 
177,936 tons of other petroleum products blended with the asphalt to 
produce commercial varieties of the required consistency. 


Production, receipts, stocks, consumption, transfers and losses, and sales of asphalt 
(exclusive of road oil) at petroleum refineries in the United States in 1937, by 
districts 


Other | Receipts Stocks 
petrole from 
District Production um other: oe Te 
products BOCA Dec. 31, | Dec. 31, 
blended 1936 1937 
Short tons | Short tons| Short tons| Short tons| Short tons 
Hast CORA ou tod nennt d rcu se te E Sag 1, 664, 549 80, 780 29, 408 | 111,649 141, 738 
Apopalachian. 2-2 2c Lc Ll ll ll lll lll. 102, 382 |___ AA 11, 480 17, 877 
Indiana, Illinois, Kentucky, etc... 712, 730 25, 204 657 87, 814 152, 766 
Oklahoma, Kansas, and Missouri................-. 2068, 080 3, 560 2, 158 25, 980 56, 692 
Texas: d EUM ge ee 
ar EEN 220,007. AAA EEN 13, 855 14, 043 
Inland EEN _ 11,154 EA sus Sua asa at 6, 990 28, 146 
Total Texas. tai coses SD Kr AAA A 20, 845 42, 189 
Louisiana-Arkansas: OA GEES SS a MEE 
Louisiana Gulf Coast 22. 2c c... 227, 979 10,871 [iicet 36, 172 38, 080 
Arkansas and Louisiana Inland................ 162,925. 9,784 | 2,906 _ 10,810 ` 36,281 
Total, Louisiana-Arkansas..................- 390, 904 16, 655 2, 306 46, 982 74, 361 
Rocky Mountain... 126, 794 6, 383 253 12, 744 21, 973 
(alifoFHi8: conos as ases 578, 788 45, 354 7,123 46, 705 49, 850 
Total EE resaltan 4,181,988 | 177,936 41,905 | 364, 199 557, 446 
KI A A IN 3,868,838 | 196,784 | 134,703 | 429,739 364, 199 
Consump- Sales 
District (onp asi ecc RESTE 
companies Quantity Value 
Short tons | Short tons | Short tons 
East DO EE 4, 423 24,270 | 1,715,955 | $19, 256, 072 
ADDalachiI8n.: coses iros ras 43 39 95, 903 1, 363, 344 
Indiana, Illinois, Kentucky, etc 12, 451 1, 599 659, 589 7,345, 214 
Oklahoma, Kansas, and Missouri. ..................... 1, 770 87 241, 229 2, 115, 142 
''exas: EK E GENE DESSEN 
EE 62, 987 1, 393 162, 039 1, 492, 150 
A EEN 22 3, 985 85, 991 831, 336 
Total KEE 63, 009 5,378 248, 030 2, 323, 486 
Louisiana-Arkansas: 
Louisiana Gulf Coast------------------------------- By 082 A 234, 560 2, 720, 410 
Arkansas and Louisiana Inland.................... A 145, 528 1, 430, 524 
Total, Loisiana Arkansag l.l. 2, 008 EEN 380, 088 4, 150, 934 
Rocky Mountain. 5, 200 89 118, 912 1, 201, 589 
Calor ala... osculo sete nate ae ere aya 55,178. 700 572, 247 5, 238, 656 
ANNE: uon esae cedens rue reor sun ids 144, 467 32, 162 4, 031, 953 42, 094, 437 
Do VE —-———————— 131, 132 59, 988 | 4,074,745 | 41, 144, 579 


Of the 1937 production of petroleum asphalt, 36 percent was made 
from foreign crude imported chiefly from Venezuela and Mexico com- 
pared with 43 percent manufactured from foreign crudein 1936. Runs 
to stills of foreign petroleum decreased 23 percent—from 33,933,000 
barrels in 1936 to 25,996,000 in 1937. However, as the recovery of 
asphalt from foreign crude increased from 28 percent of total runs in 
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1936 to 33 percent in 1937, the production of asphalt from foreign oil 
decreased only 10.5 percent—from 1,738,255 tons in 1936 to 1,555,803 
in 1937. Eighty-one percent of the asphalt manufactured in East 
Coast refineries in 1937 and 30 percent of that manufactured in Gulf 
Coast refineries was made from foreign crude. At the same time the 
production of asphalt from domestic crudes increased (especially in 
California, in Oklahoma-Kansas, and Missouri, in Texas Inland, in 
Arkansas and Louisiana Inland, and in the Appalachian district, in 
spite of a decline in the Indiana, Illinois, Kentucky, etc. district) from 
2,327,367 tons in 1936 to 2,804,121 in 1937. 


Asphalt and asphaltic material (exclusive of road oil) sold at petroleum refineries in 
the United States, in 1937, by varieties 


[Value f. o. b. refinery] 


From domestic From foreign Total 
petroleum petroleum 


Short tons Value Short tons Value Short tons Value 
Solid and semisolid products of 
less than 200 penetration: ! 


Asphalt for: 
IN ek T 671,624 | $6, 582, 701 490, 873 | $5,522, 381 | 1, 162,497 |$12, 105, 082 
is AA 385, 420 | 4,293, 625 414, 501 4, 588, 591 799, 921 8, 882, 216 
Waterprooflng............. 34, 642 274, 184 55, 055 613, 437 89, 697 887, 621 
Blending with rubber...... 9, 172 472, 445 17, 541 201, 990 26, 713 074, 435 
Briquetting................ 62, 352 632, 563 1, 415 22, 578 63, 767 655, 141 
Mastic and mastic cake... . 356 3, 302 815 9, 128 1, 171 12, 430 
Pipe coatings. ............- 12, 341 165, 833 1, 176 10, 891 13, 517 176, 724 
Molding compounds......- 10, 893 90, 320 3, 847 30, 261 14, 740 120, 581 
Miscellaneous uses......... 69, 572 866, 666 42, 769 370, 469 112, 341 1, 237, 135 


— l. a ..s | ———— — —— | UU U UL... | U S ——— TA —— À— 


Semisolid and liquid products 
of more than 200 penetra- 


tion: 1 
Flux for: 
Paving. ..........-..-.---- 84, 674 750, 877 45, 942 516, 557 130,616 | 1,2067, 434 
Roofing.-.... 4-3 202,945 | 2,253,115 28, 336 324, 859 291,281 | 2,577,974 
Waterproofing. ............ 4, 999 57, 173 20, 985 248, 213 25, 984 305, 386 
Cut-back asphalts: 
Rapid-curing.-...---------- 307,722 | 3, 657, 124 365, 313 | 4, 291, 484 673,035 | 7, 948, 608 
Medium-curing.. .......... 400, 291 | 4,010, 661 26, 172 296, 568 426, 463 | 4,307, 229 
Emulsified asphalts and 
flUx68. eier ees 36, 150 551, 119 20, 504 203, 318 56, 654 754, 437 
Paints, enamels, japans, and 
lacquers. ------------------ 16, 624 217, 762 9, 620 127, 594 26, 244 345, 356 
Other liquid products........ 106, 677 599, 095 10, 635 137, 553 117, 312 736, 648 
1, 220, 082 | 12, 096, 926 527,507 | 6,146,146 | 1,747,589 | 18, 243, 072 
"Total: 1087.22 xs e ss 2, 476, 454 | 25, 478, 565 | 1,555,499 | 17,515,872 | 4,031,953 | 42, 994, 437 
EE 2, 323, 634 | 22,355, 127 | 1,751,111 | 18, 789, 452 | 4,074,745 | 41, 144, 579 


! DEFINITIONS 


Paving asphalt.—Refined asphalt and asphaltic cement, fluxed and unfluxed, produced for direct use in the 
construction of sheet asphalt, asphaltic concrete, asphalt macadam, and asphalt block pavements, and 
also for use as joint filler, in brick, block, and monolithie pavements. 

Roofing asphalt.—Asphalt and asphaltic cement used to saturating, coating, and cementing felt or other 
fabric and in the manufacture of asphalt shingles. 

Waterproofing asphalt.—Asphalt and asphaltic cement used to waterproof and dampproof tunnels, founda- 
tions of buildings, retaining walls, bridges, culverts, etc., and for constructing built-up roofs. 

Briquetting asphalt.—Asphalt and asphaltic cement used to bind coal dust or coke breeze into briquets. 

Mastic and mastic cake.— Asphalt and asphaltic cement for laying foot pavements and floors, waterproofing 
bridges, lining reservoirs and tanks, capable of being poured and smoothed by hand troweling. 

Pipe coatings.—Asphalt and asphaltic cement used to protect metal pipes from corrosion. 

Molding compounds.—Asphalts used in the preparation of molded composition, such as battery boxes, 
electrical fittings, push buttons, knobs, handles, etc. 

Miecellaneous uses.—Asphalt and asphaltic cement used as dips, and in the manufacture of acid-resisting 
compounds, putty, saturated building paper, fiber board and floor coverings, and not included in the 
preceding definitions. . : : | 

Fluz.—Liquid asphaltic material used in softening native asphalt or solid petroleum asphalt for paving, 
roofing, waterproofing, and other purposes. 

Cut-back asphalts.—Asphalts softened or liquefied by mixing them with petroleum distillates. 

Emulsified asphalt and fluzes.—Asphalts and fluxes emulsified with water for cold-patching, road laying 
and other purposes. . 

Other liguid products.—Petroleum asphalt, exclusive of fuel oil'used for heating purposes, not included in the 

x. preceding definitions. 
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Stocks.—To meet an increase of 87,046 short tons in the indicated 
domestic demand and of 18,254 tons in export demand, petroleum 
refineries in the United States enlarged their output of asphalt 294,302 
tons in 1937, while imports of lake asphalt, grahamite, and petroleum 
asphalt apparently increased 69,785 tons in 1937 over 1936. In con- 
sequence, stocks of asphalt at refineries were 193,247 tons larger on 
December 31, 1937, than on December 31, 1936, in contrast with a 
reduction of CR 540 tons in asphalt inventories during 1936. In- 
creases in inventories during 1937 were general but were greatest in 
the Indiana, Illinois, Kentucky, etc., East Coast, Oklahoma, Kansas, 
and Missouri, Texas Inland, and Arkansas, Louisiana, and Inland 
districts. 

Sales.—The apparent decrease of 1 percent in total sales of asphalt 
by refineries from 1936 to 1937 is probably due to a more accurate 
elimination from the 1937 figures of duplications arising from inter- 
refinery transfers and sales than to a genuine decrease in demand. 
The total value of asphalt sold in 1937 was 4.5 percent higher than in 
1936. The average value at the refinery of asphalt sold in 1937 was 
$10.66 per short ton compared with $10.10 in 1936. 

Highway construction continued to absorb three-fifths of all asphalt 
sold. On the one hand, most available statistics indicate a decline in 
the total volume of highway construction from 1936 to 1937. Awards 
of street and road contracts exceeding $25,000 in value, compiled by 
the Engineering News-Record, decreased 14 percent in value—from 
$483,475,000 in 1936 to $414, 537, 000 in 1937—or about 26 percent in 
volume, if allowance is made for a 15-percent rise in construction costs 
from 1936 to 1937. Average employment for construction and 
maintenance of Federal and State highways, reported by the Bureau of 
Public Roads, decreased from 335,991 persons in 1936 to 281,086 in 
1937. The average mileage under ‘construction under the supervision 
of the Bureau of Public Roads declined from 10,226 in 1936 to 8,062 
in 1937. The total mileage of State highways (including Federal-aid 
roads) completed decreased from 32,635 in 1936 to 30,632 in 1937, 
according to the American Association of State Highway Officials, or 
from 32,274 in 1936 to 29,587 in 1937, according to the Engineering 
N ews-Record. The decreases from 1936 to 1937, however, occurred 
in the lighter types of construction, especially in untreated gravel, 
sand-clay, and earth roads and in grading and draining operations. 

On the other hand, there was a general increase in the construction 
of higher and intermediate types of surfacing—from 34 percent of the 
total State mileage laid in 1936 to 41 percent in 1937, according to the 
American Association of State Highway Officials, or from 32 percent of 
the total State mileage laid in 1936 to 43 percent i in 1937, according to 
the Engineering News-Record. Asphaltic types constituted 71 per- 
cent of the total mileage of higher and intermediate types laid on State 
highways in 1936 or 70 percent in 1937, according to the American 
Association of State Highway Officials, or 75 percent in 1936 and 72 
percent in 1937, according to the Engineering News-Record. No 
comprehensive statistics are available to show the proportions of the 
various types of surface laid on city and town streets. In general, 
city street paving in 1937 was below the level of 1936, for lack of 
available funds. 

The mileage of asphaltic concrete, including sheet asphalt laid on 
highways under State administration (including Federal-aid roads), 
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increased from 905 in 1936 to 1,291 in 1937, according to the American 
Association of State Highway Officials. The greatest increases were 
in the Middle Atlantic and East North Central States, especially in 
Pennsylvania, New York, Maryland, Ohio, and Illinois. Construc- 
tion of asphaltic macadam pavements declined from 695 miles in 1936 
to 574 in 1937. Decreases in Oklahoma, Indiana, and Connecticut 
more than offset increases in Ohio and Oregon. The principal gain, 
however, was in the laying of low-cost asphaltic mixtures—from 
6,243 miles in 1936 to 6 ,932 in 1937. Considerable gains in the 
West South Central States, the West North Central States, and the 
Rocky Mountain States and smaller increases in the Middle and South 
Atlantic States more than counterbalanced decreases in the East 
North Central, East South Central, and Pacific States. 

A small increase in construction of high-type, hard-surfaced streets 
and highways is indicated by a 3-percent increase in sales of paving 
asphalt of less than 200 penetration. These increased from 1,125,794 
tons (revised figure) in 1936 to 1,162,497 tons in 1937. Gains in 
California—from 146,165 tons in 1936 to 209,062 tons in 1937—1n the 
East Coast district—from 611,478 tons in 1936 to 625,652 tons in 
1937—in the Indiana, Illinois, Kentucky, etc., district—from 72,765 
(revised figure) tons in 1936 to 80,010 tons in 1937—and i in the Inland 
Texas district—from 27,527 tons in 1936 to 35,826 tons in 1937—more 
than sufficed to offset declines in the Gulf Coast districts of Texas 
and Louisiana from 155,288 tons (revised figure) in 1936 to 121,258 
tons in 1937, and in the othor interior districts. 

Sales of paving asphalt made from foreign petroleum decreased from 
571,542 tons (revised figure) in 1936 to 490,873 tons in 1937, and sales 
of paving asphalt made from domestic crude increased from 554 ,252 
tons (revised figure) in 1936 to 671,624 tons in 1937. 

A similar increase in construction of lighter types of surface, 
especially on county and farm-to-market roads, is indicated by an 
increase in sales of cut-back asphalts from 1 086 201 tons (revised 
figure) in 1936 to 1,099,498 tons in 1937. The greatest Increases were 
in the Oklahoma, Kansas, and Missouri district (from 139,004 tons in 
1936 to 165,916 in 1937) and in California (from 82,457 tons in 1936 
to 105,812 in 1937). East Coast refineries increased their sales of 
cut-backs from 384,333 tons In 1936 to 393,970 in 1937. On the other 
hand, sales of cut-back asphalts by refineries of the Indiana, Illinois, 
Kentucky, etc. district decreased from 183,766 tons (revised figure) 
in 1936 to 160,695 in 1937, in the Louisiana-Arkansas district from 
121,958 tons in 1936 to 94 419 in 1937, and in the Rocky Mountain 
district from 106,004 tons in 1936 to 100 ,341 in 1937. 

The increase was in sales of medium-curing cut-backs—from 402,721 
short tons valued at $3,553,161 in 1936 to 426,463 tons valued at 
$4,307,229 in 1937. On the other hand, sales of rapid-curing cut- 
backs declined from 681 ,059 tons valued at $7,553,770 in 1936 to 
673,035 tons valued at 87, 948,608 in 1937. In addition, 2,421 tons 
of slow-curing cut-backs valued at $22,785 were sold in 1936; no 
similar sales were reported for 1937. 

Increased interest in soil stabilization has enlarged the market for 
asphalt emulsions. Petroleum refineries sold 53,045 short tons 
(12,496,579 gallons) of asphalts and fluxes emulsified with water 
valued at $567,886 in 1936 and 56,654 tons (13,346,799 gallons) valued 
at $754,437 in 1937. In addition, 43,464,787 gallons valued at 
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$3,976,345 were sold in 1936 and 49,336,367 gallons valued at 
$4,339,596 in 1937 by six major industrial companies that purchased 
asphalt from petroleum refineries. Accordingly, total known sales of 
emulsified asphalts and fluxes increased in quantity from 55,961,366 
gallons in 1936 to 62,683,166 in 1937 and in value from $4,544,231 in 
1936 to $5,094,033 in 1937. 

Roofing manufacture increased in relative importance as an outlet 
for asphalt sales from 26 percent of the total in 1936 to 27 percent in 
1937. Although shipments of prepared roofing and asphalt siding 
reported by the Bureau of the Census declined 7 percent—from a 
total of 32,749,496 squares in 1936 to 30,461,447 in 1937— sales of 
roofing asphalt and roofing flux combined increased 1.6 percent. 
This increase coincided with a gain of 8 percent in factory shipments 
of dry roofing felt—from 267,742 short tons in 1936 to 290,178 in 
1937. Demand for roofing asphalt and flux was brisk during the 
first 9 months of 1937 but fell off during the last quarter. 

A decrease in sales of roofing asphalt of less than 200 penetration 
was more than offset: by an increase in sales of roofing flux. The 
average sales value at the refinery of roofing flux increased 12 percent— 
from $7.93 per short ton in 1936 to $8.85 in 1937 compared with an 
increase of 2 percent in the sales value of roofing asphalt—from $10.88 
per ton in 1936 to $11.10 1n 1937. 

Building construction (wbich normally constitutes 5 to 6 percent 
of the total demand for asphalt, in the form of waterproofing asphalt 
and flux, mastic, and paints, enamels, japans, and lacquers) took only 
3% percent of the total sales in 1937. 

Although the total floor space of both residential and nonresidential 
construction contracts awarded, as estimated by the F. W. Dodge 
Corporation for 37 States, was 9 percent larger in 1937 than in 1936, 
sales of waterproofing asphalt in particular decreased considerably 
from 1936 to 1937, except in California. 

Although the production of coal briquets decreased 11% percent 
(from 1,124,973 short tons in 1936 to 995,930 in 1937), sales of bri- 
quetting asphalt were 1 percent larger in 1937 than in 1936. 

The domestic consumption of rubber, crude and reclaimed, reported 
in the Survey of Current Business, decreased 5% percent from 1936 
to 1937, yet sales of asphalt for blending with rubber were 15 percent 
greater in 1937 than in 1936. 


DOMESTIC DEMAND 


The indicated demand for petroleum asphalt (including small quan- 
tities of imported lake asphalt and grahamite) was 2 percent greater 
in 1937 than in 1936, increasing from 330,188 short tons per month in 
1936 to 337,442 in 1937. 

In terms of the long-time trend, the indicated demand exceeded by 
17 percent the expected demand for 1937, whereas it was 18 percent 
above the expected demand for 1936; that is, if the national demand 
had continued the average rate of growth 1t manifested from 1908 to 
1936, it would have averaged 280,381 tons & month in 1936 and 289,136 
in 1937. Using these averages as a standard of comparison, the indi- 
cated demand of 330,188 tons & month in 1936 was 118 percent of the 
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expected demand (280,381 tons), and the indicated demand of 337,442 
tons a month in 1937 was 117 percent of the expected demand (289,136 
tons). 

However, the demand for asphalt is seasonal to a marked degree, 
reaching its maximum in August and its minimum in February. Nor- 
mally, 65 percent of the indicated consumption of asphalt occurs in 
the 6 months from May 1 to October 31; from 1935 to 1937, 70 per- 
cent of the annual total was apparently consumed in these months. 
Consequently, to furnish an adequate standard of comparison the 
an pd trend values are multiplied by a “seasonal factor" for each 
moníh. 

In the first quarter of 1937 the indicated demand averaged 105 per- 
cent of the long-time trend multiplied by seasonal factors compared 
with 90 percent in the first 3 months of 1936. In the second quarter 
oí 1937 1t rose to 119 percent of the expected demand for these months 
compared with 107 percent during the second quarter of 1936. From 
July to September 1937 the indicated demand was highest, averaging 
132 percent of the expected demand compared with 137 percent in the 
same months of 1936. In the last quarter of 1937 the indicated de- 
mand declined relatively, averaging 99.7 percent of the expected 
demand compared with 122 percent 1n the last 3 months of 1936. 


Relation of indicated asphalt demand to basic trend multiplied by seasonal factors, 
1936-37 


1936 1937 


Relation Relation 
Month da Indicated |of indicated AS Indieated |of indicated 


hly monthly monthly monthly 

byseasonal| mont by seasonal 
factors demand demand factors demand demand 
to trend to trend 


JanuaAryo s u uuu Sus 164, 07 1, 817 2 169, 202 150, 77 
February___ Ste 150 159, 623 106. 0 155, 295 176, 207 113.5 
EN 6) 6 peel ada 193, 098 173, 928 90. 1 199, 128 111.9 
POU cs Ste aes A A 302, 521 114.3 273, 002 281, 437 103. 1 
Bihan pete hate ppp ce 325, 691 7, 026 103. 5 335, 860 406, 235 121.0 
A eege 362, 617 378, 257 104. 3 373, 940 479, 223 
JU oscense sawaspa iaa 373, 103 459, 838 123. 2 84, 754 498, 228 129. 5 
A UPISU: anie entro EE 387, 683 561, 510 144. 399, 789 ; 125.3 
September. ..................- 372, 710 530, 624 142.4 984, 348 541, 176 140. 8 
Octobeťr-_--------------------- 364, 972 446, 795 122. 4 376, 368 399, 829 106. 2 
November 233, 529 299, 822 128. 4 240, 821 263, 247 109. 3 
December. ..................- 171, 761 190, 496 110. 9 177, 125 129, 120 72.9 


3,304, 572 | 3,962, 257 117.8 | 3,469,632 | 4,049,303 116. 7 


DISTRIBUTION BY RAIL 


The tonnage of asphalt (natural, byproduct, or petroleum) ter- 
minated by class I railroads in the United States increased from 
4,180,450 short tons in 1936 to 4,337,548 tons in 1937, according to 
freight-commodity statistics compiled by the Interstate Commerce 
Commission. Without exception the gains occurred in the area west 
of the Mississippi and Illinois Rivers and of Lake Michigan. 

Fifty-three percent of the asphalt (petroleum, lake, and natural 
rock) terminated in continental United States by land carriers in 1937 
was delivered to consumers in the Northeastern district, lying north of 
the Potomac and Ohio Rivers and east of the Mississippi and Illinois 
Rivers. Railroads and motor trucks terminated 2,578,648 short tons 
of asphalt in this district in 1936 and 2,400,706 in 1937. In the 
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Southeastern district, lying south of the Potomac and Ohio Rivers 
and east of the Mississippi and Pearl Rivers, land deliveries of asphalt 
decreased from 596,977 tons in 1936 to 531 ,230 in 1937. In the 
Southwestern district, lying west of the Mississippi and Pearl Rivers 
and south of St. Louis, Kansas City, and Amarillo, asphalt deliveries 
by rail and truck increased from 265 ,660 tons in 1936 to 339 ,443 in 
1937. In the North Central district, lying between the Great Lakes 
and the Rocky Mountain front, 508 640 tons of asphalt were delivered 
in 1936 and 632,554 in 1937. In the Pacific-Rocky Mountain district, 
lying west of Great Falls, Cheyenne, Denver, Albuquerque, and 
El Paso, the tonnage of asphalt terminated by land carriers increased 
from 575,716 tons in 1936 to 612,230 in 1937. 


Supply and distribution of asphalt (petroleum, lake, and natural rock), exclusive of 
road oil in continental United States, by districts, in 1987, in short tons 


Pacific- 
Northeast- | Southeast- | Southwest- | North Cen-| Rocky 
ern district | ern district | ern district [tral district Mountain 

istrict 


Produced within district. ................. 2, 209, 186 535,735 | 1,242,871 |...........- 857, 516 
Imported......  .......... a o ae 79, 758 7, 867 3, 323 375 35 
Received by rail from: 
Northeastern district...........-...-._] ----------- 50, 000 5, 000 429, 838 |............ 
Southeastern district. ................. 300: 526: O A EA A 
Southwestern district.................- 100, 000 238, ME NE 162, 970 50, 000 
Pacific- Rocky Mountain district. ....- 1 100, 819 |...........- 10, 000 40.307 | 222525. mss 
Net receipts by water. ...................- 219, 910 18 (30 D dE, AS mese 
3, 010, 299 850, 462 1, 261, 194 633, 490 907, 551 
Shipped by rail: 
Within district... .....................- 2, 342, 628 524, 326 268, 188 632, 554 569, 852 
To Northeastern district... ..........|.-.......... 300, 626 100, 000 |...........- 1 100, 819 
To Southeastern district.......- F 50,000 |------------ 238 190 A VE 
To Southwestern district. .............. b:000 Jeu IAS ADA 10, 000 
To North Central district. ............ 429, 838 |...........- 102, 970 |...........- 40, 307 
To Pacific-Rocky Mountain district. ..|............].-.-.......- 50,000: AAA [ez s zu oss 
SE by motortruck and minor rail- 
A aisle EL c MEL ai 58, 078 6, 904 Th 400 [sea 42, 378 
Net shipments Dy e EE aptas laos capi 210; 287. los dona 27, 853 
EXDOred... ll dc eee EDS TERME ed 46, 289 1, 624 44, 439 936 103, 968 
Added tostocks 78, 466 16, 982 85,425 |............ 12, 374 
3, 010, 299 850,462 | 1,201, 194 633, 490 907, 551 


1 Shipped chiefly by water. 


FOREIGN TRADE 


Imports.—Imports of natural asphalt and bitumen into the United 
States increased from 21,598 short tons valued at $316,144 in 1936 
to 28,663 tons valued at $395,882 in 1937. Imports of lake asphalt 
from Trinidad increased from 14 ,642 tons valued at $173,679 in 1936 
to 24,790 tons valued at $239, 697 in 1937. On the other hand, 
imports of grahamite from Cuba decreased from 6,692 tons valued at 
$118,991 in 1936 to 3,162 tons valued at $52,024 in 1937. 

Atlantic coast ports (chiefly New York) received 22,970 tons; 
and Gulf coast ports (Mobile, New Orleans, and Galveston) 5 ,629 tons. 

Imports of petroleum asphalt, cut-backs, and road oil, ‘recorded 
for the first time in 1937, totaled 344 ,960 barrels (62,720 short tons) 
valued at $260,132. Of the 1937 imports Mexico supplied 342,840 
and Canada 2,120 barrels. The customs district of Philadelphia 
received 312, 254 and the district of Virginia 30,586 barrels; the 
remainder entered through the districts of Montana and Idaho, and 
Maine and New Hampshire. 
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Exports.—In contrast to the declining trend from 1928 to 1936, 
exports of petroleum asphalt were nearly 10 percent larger in 1937 
than in 1936. The 1937 export statistics included 41,299 short tons 
of unmanufactured asphalt valued at $657,894 and 167,458 tons of 
manufactures of asphalt valued at $2,453,233. As the 1936 exports 
apparently included both manufactured and unmanufactured asphalt 
and as the manufactures listed consisted chiefly of simply processed 
forms of asphalt similar to some of the varieties included in the table 
of sales, the exports of manufactured and unmanufactured asphalt 
in 1937 have been combined in the following table for comparison with 
the 1936 exports. 

The gains were chiefly in sales to eastern and southern Asia, south 
Africa, and Australasia. A drastic curtailment of Italian purchases 
sharply reduced exports of asphalt to Europe; the United Kingdom 
was the only important exception to the general decline. There 
were small increases in exports of asphalt to Canada and to Latin 
America from 1936 to 1937. 


Petroleum asphalt exported from the United States, 1985-37, by countries 


1935 1936 1937 
Country 
Short tons Value Short tons Value Short tons Value 


North America: 


Canada................... 4, 203 $78, 707 3, 695 $75, 171 5, 264 $105, 585 
Other North America.....| ^ 8,105 | 118,709 — 5.803 | 86,475 6,075 | 96,119 
12, 308 197, 416 9, 498 161, 646 11, 339 201, 704 
South America: RD 
Argentina................- 421 7, 846 226 5, 246 268 6, 361 
¿Al AA E 3, 321 55, 785 5, 823 76, 686 8, 210 105, 367 
Other South America. .... 2, 070 34, 594 2, 136 _ 90,256 2, 211 35, 820 
5, 812 98, 225 8, 185 112, 188 10, 689 147, 548 
Euro ES E Ke SCC MN 
Belgium.................- 3, 918 58, 666 2, 697 37, 246 1,751 24, 018 
Denmark. `. 144 4,5 6 1, 157 5 1, 762 
France.................... 6, 228 100, 580 4, 556 71, 014 4, 461 68, 441 
Germany................. 1, 954 44,311 682 17, 078 14, 347 
Italy. oos lada 27, 365 424, 815 27, 830 395, 017 3, 559 52, 808 
Netherlands. ............- 1, 272 20, 779 1, 049 14, 872 ], 121 17, 585 
SDBli).:2——2 inr eie 4,773 60, 842 337 A O 
United Kingdom. ........ 25, 578 516, 325 20, 829 399, 820 21, 156 364, 277 
Other Europe............. 4, 021 65, 211 4, 227 70, 041 3, 354 61, 574 
75, 253 1, 296, 119 62, 233 1, 012, 554 36, 080 604, 812 
British Malaya. .......... 9, 185 139, 250 8, 791 134, 276 16, 777 221, 882 
Ceovloh..- c wee ek 2, 002 4 2, 205 27, 528 6, 503 86, 
q A 8, 059 112, 811 7, 348 100, 724 7,957 123, 054 
Hong Kong............... 2, 443 35, 197 2, 014 30, 644 3, 244 46, 030 
India, British ............ 17, 068 231, 513 13, 894 192, 920 24, 736 353, 923 
Indochina................ 7,757 103, 323 8, 458 107, 588 , 621 54, 989 
HE veh ene eee secs 4, 880 77, 932 3, 858 51, 591 4, 908 75, 983 
Netherland India......... 12, 700 170, 109 17, 903 238, 506 17, 323 238, 965 
Philippine Islands........ 13, 846 143, 789 10, 695 122, 226 11, 627 143, 973 
Other Asia................ 343 6, 350 861 13, 549 168 4, 661 
79, 273 1, 064, 368 76, 117 1, 019, 552 98, 954 1, 349, 724 
Africa: Ma: Gc cdd! en e OSEE IN 
Mozambique. ............ 2, 708 42, 657 8, 758 151, 712 6, 985 124, 046 
TUNIS AAA AA uberi 9 1, 437 
Union of South Africa. ... 8, 204 128, 746 12, 964 198, 950 16, 079 279, 249 
Other Africa. .-..-..-.----- 8, 540 130, 400 833 13, 987 399 7, 457 
19, 512 301, 803 22, 614 365, 709 23, 482 411, 189 
Australia... .............. 24, 385 329, 180 6, 536 92, 608 21, 977 299, 079 
New Zealand. ............ 6, 229 82, 201 4, 582 59, 018 6, 105 95, 200 
Other Oceania. ........... 53 1, 247 738 11, 898 131 1, 862 
30, 667 412, 628 11, 856 163, 524 28, 213 396, 150 


la. A AAA PX J s 1 c 
A ff eee | s | gee | GS | ns FE 


222,825 | 3,370, 559 190, 503 | 2,835, 173 208, 757 3, 111, 127 
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ROAD OIL 


Increased construction of light types of highway, especially for 
county and farm-to-market roads, resulted in an increase of 6 percent 
in sales of road oil by petroleum refineries in the United States—from 
8,256,694 barrels in 1936 to 8,733,650 in 1937. However, if sales of 
road oil are considered with sales of cut-back asphalts, paving flux, 
and emulsified asphalts, there was a smaller proportionate increase 
(3 percent) in total sales of liquid aud semiliquid asphalts for highway 
construction—írom 16,427,254 barrels (revised figure) in 1936 to 
16,968,641 in 1937. 

Increases in the Rocky Mountain district, where sales of road oil 
almost doubled from 1936 to 1937, in California, and in the Louisiana 
Gulf Coast more than offset a considerable decrease in Texas, in 
Arkansas and Louisiana Inland, in the Oklahoma, Kansas, and Mis- 
souri district, and in the districts east of the Mississippi River. 


Road oil sold by petroleum refineries in the United States, 1936-87, by districts 


1936 1937 
District 
Barrels Value Barrels Value 
East enc TET 1, 094, 687 | $1,748,326 | 1,041,454 | $1,718, 132 
A DPA E 2 eoe mU QURE car és dal 54, 617 111, 601 43, 135 91, 308 
Indiana, Illinois, Kentucky, etc... 1,951,755 | 2,565, 451 | 1,876, 768 2, 753, 226 
Oklahoma, Kansas, and Missouri. ..................... 771, 175 954, 680 707, 032 835, 275 
exas: 

EE 376, 661 623, 274 289, 861 486, 350 
A A IE 25, 563 33, 075 2, 843 3, 432 
Total Texas iii pu EDUC 402, 224 656, 349 292, 704 489, 782 

Louisiana-Arkansas: 
Louisiana Gulf Coast- ----------------------------- 18, 980 33, 953 133, 922 182, 502 
Arkansas and Louisiana Inland.................... 506, 034 508, 698 395, 171 457, 024 
Total Louisiana-Arkansas.......................- 525, 014 542, 651 529, 093 639, 520 
Rocky Mountain. _._..-...-.-------------------------- 638, 079 989,246 | 1,245,266 | 2,494,609 
Ei AAA c eue eet a a ud eL D 2, 819, 143 | 2, 858, 904 2, 998, 198 3, 161, 355 


Grand Lota desvio laca clio 8, 256, 694 | 10, 427, 208 | 8,733,650 | 12, 183, 213 


Of the road oil sold in the United States in 1937, only 594,812 
barrels valued at $990,951 were made from foreign petroleum, imported 
chiefly from Venezuela and Mexico. Of the road oil made from foreign 
crude 79 percent was sold by refineries of the Atlantic seaboard in 
1936 and 77 percent in 1937; the remainder was sold by Gulf coast 
refineries of Louisiana and Texas. 

Petroleum refineries in the United States reported the production 
of 8,087,231 barrels of road oil in 1937 compared with 7,397,868 
barrels in 1936. The refinery output of road oil was augmented i in 
1937 by 1,089,167 barrels of other petroleum products, chiefly fuel 
oil, transferred to road oil stocks compared with 1,096,583 barrels 
similarly transferred in 1936. Stocks of road oil and of transferred 
oils held at refineries increased from 856,039 barrels (revised figure) 
on December 31, 1936, to 983,843 barrels on December 31, 1937. 
Consumption of road oil at refineries in their own operations, transfers, 
losses, and adjustments were 314,944 barrels in 1937 compared with 
121,323 barrels (revised figure) in 1936. 


988 MINERALS YEARBOOK, 1938 


The average value of road oil sold in the United States f. o. b. 
refinery increased from $1.26 per barrel in 1936 to $1.39 in 1937. 
Gains in the Rocky Mountain district (from $1.55 per barrel in 1936 
to $2.00 in 1937), in Arkansas and Louisiana Inland (from $1.01 to 
$1.16), in the Texas Gulf Coast (from $1.65 to $1.68), in the Indiana, 
Illinois, Kentucky, etc. district (from $1.31 to $1.47), in the Appa- 
lachian district (from $2.04 to $2.12), in the East Coast district (from 
$1.60 to $1.65) and in California (from $1.01 to $1.05) more than 
offset decreases in the Louisiana Gulf Coast (from $1.79 to $1.36), in 
Inland Texas (from $1.29 to $1.21), and in the Oklahoma, Kansas, 
and Missouri district (from $1.24 to $1.18). 


CEMENT 
By B. W. BAGLEY 1 


SUMMARY OUTLINE 
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Raw materials 1003 | World production. ..........................- 1012 
RE eonditions.................- 1004 CADA oro ascen LEAL DD Co 1014 
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Production of portland cement in the United States in 1937 in- 
creased to 116,174,708 barrels and shipments to 113,804,782 barrels 
valued at $168,835,208, according to statistics compiled from final 
annual reports to the Bureau of Mines. "The preliminary figures on 
production and shipments for 1937, published by the Bureau of Mines 
in January 1938, were each 0.2 percent greater than the final figures. 
Production and shipments were proceeding at a higher rate in January 
1937 than in January 1936; production continued high through the 
first 5 months of the year, and shipments exceeded the higher levels 
attained in the corresponding months in 1936 in each of the first 7 
months, showing a total increase of nearly 10 percent over the same 
period in 1936 and of 63 percent over the same period in 1935. In 
August, October, November, and December shipments were less than 
in the corresponding month in 1936, doubtless reflecting the general 
recession in industrial activity during the latter part of 1937. 

That the industry in 1937 was maintaining the position gained in 
the recovery cycle in 1936 is evidenced by the increase of 3 percent in 
production and 1 percent in shipments in 1937. Large highway con- 
tracts and Government projects and new construction in the com- 
mercial and housing field contributed to demand in 1937. Both 
production and shipments were the greatest since 1931. 

The annual Federal Reserve Board index for cement production in 
1937 was 78 compared with 109 for all industries and 59 for the con- 
struction industries against 75 for cement production in 1936 com- 
pared with 105 for all industries and 55 for the construction industries. 

The average factory value was $1.48 a barrel in 1937, a decrease of 
3 cents a barrel from the average in 1936 and the lowest average 
recorded since 1933— $1.33 a barrel. 

Shipments in 1937 included 3,845,314 barrels of high-early-strength 
portland cement valued at $7,134,468, an average of $1.86 a barrel 
compared with 3,080,849 barrels valued at $5,904,399, an average 
of $1.92 a barrel, in 1936. 

The quantity of natural, masonry (natural), and puzzolan (slag- 
lime) cements produced and the mill shipments gained more than 

1 The assistance of E. V. Balser is acknowledged. 
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4 and 6 percent, respectively, in 1937, while the value of the ship- 
ments of these vaneties increased 9 percent. 

The following tables present the outstanding features of the cement 
industry for the past several years. 


Salient statistics of the cement industry in the United States, 1934-37 


Domestic production: 


Portland coords aces barrels... 
Masonry, natural, and puzzolan (slag-lime) 
barrels... 
Total production.................-- do.... 
Active plants: 
Portlando.sosecancmesost2ensteens number... 
Masonry, natural, and puzzolan (slag-lime) 
number. . 
Domestic shipments: 
EECH eer DOR ES barrels... 
Vallie EEN 
Masonry, natural, and puzzolan (slag-lime) 
barrels. ` 
Values ee ee 
Total shipments................. barrels... 
BIG css a sisas 
o A t ul eU ke barrels. - 
IU q610) O UE REA C m a s do.... 
Apparent consumption. ................. do.... 
Stocks at mills at end of year: 
Portland: 
Finished cement. ................ do.... 
Lë Ee oco e coli asss do.... 
Masonry, natural, and puzzolan (slag-lime) 
barrels... 


1 Revised figures. 


77, 747,765 
671, 588 


78, 419, 353 


150 
14 


75, 901, 279 


$116, 921, 084 


678, 204 
$960, 732 


76, 579, 483 
$117, 881, 816 
5, 99 


566, 171 
76, 279, 309 


21, 440, 594 
6, 166, 000 


175, 865 


1935 1936 
76, 741, 570 | 112, 649, 782 
1, 006, 064 1, 819, 488 
77,747,634 | 114, 469, 270 
150 149 
13 13 
75, 232, 917 | 112, 849, 979 
$113, 372, 182 | $170, 415, 302 
1, 011, 411 1, 760, 993 
$1, 437, 542 $2, 362, 396 
76, 244, 328 | 114, 610, 972 
$114, 809, 724 | $172, 777, 698 
619, 404 1, 658, 902 
416, 099 334, 673 
76, 447, 633 | 115,935, 201 
1 23, 064, 563 22, 568, 685 
5, 226, 000 5, 564, 000 
1 172, 572 1230, 788 


116, 174, 708 
1, 900, 643 


118, 075, 351 


150 

12 

113, 804, 782 
$168, 835, 208 
1,873, 400 


$2, 578, 885 


115, 678, 182 
$171, 414, 093 
1, 803, 932 
378, 554 

117, 103, 560 


24, 938, 612 
6, 342, 000 
258, 031 


Principal hydraulic cements produced and shipped in the United States, 1933-37 


Production 


Masonry, natural, and 


Number puzzolan (slag-lime) Total 
Y ear ofactive | Portland cements 
plants cement 
(barrels) 
Number Number 
of active Barrels of active Barrels 
plants plants 
1938.2 suu Á eb eic 152 63, 473, 189 13 1 511, 201 165 1 63, 984, 390 
OS EE ER 150 77,747,765 14 671, 588 164 78, 419, 353 
1095; II et ee 150 76, 741, 570 13 1, 006, 064 163 77, 747, 634 
1038-295 eee A 149 | 112, 649, 782 13 1, 819, 488 162 114, 469, 270 
Ee 150 | 116, 174, 708 12 1, 900, 643 162 118, 075, 351 
Shipments 
Y ear Masonry, natural, and 
Portland cement puzzolan (slag-lime) Total 
cements 
Barrels Value Barrels Value Barrels Value 

EE 64, 282, 756 | $85, 600, 717 1 477,761 | 15$644,750 | 164,760, 517 |1$80, 245, 467 
WM ina 75, 901, 279 116, 921, 084 678, 204 960, 732 76,579, 483 | 117, 881, 816 
Is dea lie 75, 232, 917 | 113,372, 182 | 1,011,411 | 1,437, 642 76, 244, 328 | 114, 809, 724 
br EEN 112, 849, 979 170, 415, 302 1, 760, 993 2, 362, 396 114, 610, 972 | 172, 777, 698 
¡AAA Re 113, 804, 782 | 168,835, 208 | 1,873,400 | 2,578,885 | 115, 678, 182 | 171, 414, 093 


t Revised figures. 
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The accompanying table shows revised figures on stocks of finished 
portland cement on hand at the mills at the end of 1935. 


Producers! stocks of finished portland cement on hand at mills in the United States 
on Dec. 31, 1935, by States and districts 


State Barrels ! District Barrels ! 
Alabama EE 495, 233 || Eastern Pennsylvania, New Jersey, 
A AAA en RA 1, 270, 493 and Maryland.......................- 4, 102, 949 
A sos 896, 346 || New York and Maine. ` 1, 754, 340 
IOWH. esc eS Z oss et Ed 1, 761, 879 || Ohio, western Pennsylvania, and West 
Iuno MENTEM MICE ee 840, 565 haoc me 8, 303, 313 
MICHIGAN EE 2,051,811 || Michigan_____ oco a eae 2, 051, 811 
IM ISSOUT Ti. a nece tesi 904, 448 || Wisconsin, Illinois, Indiana, and Ken- 
New NOUR codos io 1, 625, 583 COCKY AAA eege 2, 026, 706 
OBO sa AOS 1,717, 462 || Virginia, Tennessee, Alabama, Georgia, 
Pennsylvania... . 5, 145, 602 Florida, and Louisiang ..-...------- 1, 716, 893 
AS 22.22. 559, 790 || Eastern Missouri, lowa, Minnesota, 
jio EE 742, 116 and South Dakota............ ....... 2, 873, 997 
Other States 2. ----------------------- 5, 046,575 || Western Missouri, Nebraska, Kansas, 
—yU Oklahoma, and Arkansgs 1, 899, 881 
23, 064, 563 || T0388... EE 742, 776 
Colorado, Montana, Utah, Wyoming, 
and Id8lio.. A A 612, 699 
ele EE 1, 270, 493 


23, 064, 563 


1 Revised figures. 

2 Arkansas. Colorado. Florida, Georgia, Idaho, Indiana, Kentucky, Louisiana, Maine. Maryland, 
Minnesota, Montana, Nebraska, New Jersey, Oklahoma, Oregon, South Dakota, Utah, Virginia, Wash- 
ington, West Virginia, Wisconsin, and Wyoming. 


PORTLAND CEMENT 


PRODUCTION, SHIPMENTS, AND STOCKS 


The following tables show production, shipments, and stocks of 
portland cement by States and districts in 1936 and 1937 and sum- 
maries of monthly estimates of portland cement produced, shipped, 
and in stock at mills by districts in 1937. 

In the first table the term “active plant is applied to a mill or 
group of mills situated at one place and operated by one company. 
If a company has establishments at different places its mill or group 
of mills at each place is counted as a plant. The districts are groups 
of States related geographically and commercially. 

The tables giving data by months compiled from monthly reports 
of the producers include figures of clinker or unground cement pro- 
duced and in reserve at the mills awaiting manufacture into finished 
cement. Although the figures may differ slightly from those based 
on annual reports of the producers, they reflect accurately the seasonal 
fluctuations in the industry. 
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Producers’ stocks of portland cement reported on hand at the mills 
were 11 percent higher at the end of 1937 than at the end of 1936. 
The following table gives stocks on December 31 and the seasonal 
fluctuations in stocks from 1933 to 1937. 


Producers! stocks of finished portland cement and clinker (unground cement) on 
hand at mills in the United States on Dec. 31 and monthly range, 1933-37 


Monthly range 


Dec. 31 : 
(barrels) Low High 
Month Barrels Month Barrels 

1933 eri site eto ie ae Su 19, 605,323 | October......... , 502, 000 | August. ........ 22, 078, 000 
Clinker... .... 17,000 | December....... 5, 717, 000 el ien 7, 146, 000 
1934 Cement. ................- 21, 440,594 | January......... 9, 547,000 | July. ..........- 21, 852, 000 
Clinker__....__. reese 6, 166, 000 |..... [e B P 5, 919, 000 |..... rh uc 6, 588, 000 
1935 Cement. ................. 123, 064, 563 | October......... 20, 501, 000 |... do... . . 23, 287, 000 
Clinker.__-._... seredergee 5, 226,000 | December....... 5, 226, 000 |... do... . .. 6, 849, 000 
1936 Terent MOM A ES 122, 568, 685 | October......... 18, 079, 000 | February.-...... 22, 971, 000 
Clinker.................-- 1 5, 564,000 | September...... 4, 838, 000 Aya EA , 625, 000 
1937 Cement.................- 24, 938, 612 |..... ds crios 21, 388, 000 | April............ 25, 747, 000 
5, 859, 000 | March.......... 7, 554, 000 


Clinker_.__.... gege 6, 342, 000 | October......... 
1 Revised figures. 
DOMESTIC CONSUMPTION 


Apparent consumption (shipments plus imports minus exports) for 
a series of years is indicated in the table of salient statistics. The only 
available gage of consumption by States is the record of shipments 
into States by manufacturers; it is therefore merely approximate. 
Cement manufactured and shipped to destinations within a State is 
of course added to that shipped from other States. Shipments into a 
State during any one year may not equal the consumption during that 

ear but over a series of years should afford a fair index of consumption. 
he following table shows shipments into States in 1936 and 1937 and 
per capita consumption in each State. 

The official figures for exports of cement differ from those reported 
by manufacturers in the following table, because cement forwarded 
from mills and destined for foreign countries and for Alaska, Hawaii, 
and Puerto Rico is reported by shippers as exported, whether or not 
it leaves the country during the calendar year, whereas the export 
figures of the Bureau of Foreign and Domestic Commerce record the 
cement that actually leaves the country during the period specified. 
The exports recorded by the Bureau of Foreign and Domestic Com- 
merce include all hydraulic cement exported, whereas the figures 
supplied by producers relate to portland cement only. 

The per capita consumption indicated in the table falls short of the 
total apparent consumption by the quantity of imports, which affect 
certain States near the Canadian border and the seaboard. 
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Shipments of domestic portland cement from mills into States and per capita, 1936-87, 
an barrels ! 


1936 1937 
State 5 " 
er er 
Total capita ! Total capita 1 

AAA da la 1, 222, 473 0. 43 1, 224, 480 0. 42 
AN U A kos soo eet wee cause 563, 013 1. 39 571, 129 1. 39 
PAT IA Se eo be aie boa Paes 646, 357 . 92 742, 960 . 96 
Calor. na Des touc cde Sloss 11, 638, 031 1. 92 10, 628, 696 1.73 
(Colorado: A A ee El MES 1, 133, 559 1. 06 1, 056, 286 . 99 
Connecticut EE 1, 205, 609 . 70 1, 477, 606 . 85 
Delaware E ul luu pu lu ica 351, 968 ]. 36 202, 465 ]. 12 
District of Columba? 22-2 22-2. ...- 1, 147, 289 1.85 1, 065, 648 1.70 
A EE 1, 203, 154 .78 1, 364, 618 . 82 
o EE 1, 518, 247 . 50 1, 422, 525 . 46 
Én ER t WEE AA 363, 519 . 75 471, 348 . 96 
TINO Su ai 6, 981, 015 . 89 6, 945, 077 . 88 
A A EE 3, 391, 885 . 98 3, 279, 417 . 94 
A: ET EE 2, 901, 587 1.14 3, 248, 502 1. 27 
eh TEE 2, 038, 613 1. 08 1, 949, 506 1. 05 
Kentucky oi cec cnc dedo ue ned ewe ERE , 624, 669 . 56 1, 704, 498 . 58 
IP EEN 1, 543, 664 . 73 1, 695, 022 . 80 
Ehe EE ose ee MEL LOCAL EM E 372, 885 . 44 92, . 46 
Marvland.. aol: ad eS 1, 468, 720 . 88 1, 841, 631 1. 10 
Massachusetts? 1, 900, 318 . 43 2, 065, 685 . 47 
KT REENEN 5, 657, 317 1. 18 5, 359, 971 1.11 
Minnesota... .. .. ders eg NEES 2, 842, 881 1. 08 2, 552, 950 . 96 
Mississippi 3222... coeur Sep. s ERE Supay 048, 262 .47 1,815, 516 . 90 
MISSOURI DEENEN? 3, 264, 139 . 82 3, 131, 558 .79 
Montana A A A UR EE Ehe 1, 487, 865 2. 80 820, 101 1. 52 
INGDPASK EE 1, 211, 557 . 89 1, 190, 879 .87 
Nevadā EEN 202, 002 2. 02 110, 066 1. 09 
New Hampsbhire? 2. c LLL eee 320, 407 . 63 345, 129 . 68 
New Ierseg eee 3, 760, 012 . 87 3, 857, 647 . 89 
New Medieo? 2L cc LLL ll eee £34, 1. 27 825, 183 1. 96 
Now york L. a e a de 11, 324, 510 . 88 11, 111, 639 . 86 
North Carolina: 5... cado does ricas 1, 209, 283 . 95 1, 432, 289 . 41 
North Dakota EE 320, 180 . 46 4, 695 . 39 
A A 5, 414, 109 .81 5, 419, 879 . 80 
Oklahoma- e eeh is 2, 415, 730 . 96 2, 098, 722 . 82 
OPSPOn acuario dale 815, 891 . 80 762, 281 .74 
Pennsylvania__... . .... . ..... 6, 550, 321 . 65 7, 212, 509 .71 
Rhode Island ?_____....--_-.--------_---------- +e 493, 567 . 72 422, . 62 
South Carolina ?.................- Lc c llc c l.l... 609, 852 . 33 733, 020 . 39 
South Dakota..__.. he Mamececu amemus 398, 980 . 58 525, 760 . 76 
Tennessee.. .... uie oec oa 2, 054, 781 . 72 2, 082, 411 . 72 
AA A tC DM A u S ate 5, 470, 610 . 89 5, 913, 929 . 96 
Utih o 2.2 yy uu shaspa ee 508, 516 . 99 499, 813 . 96 
AGHDOUL A A encuie 238, 134 . 63 295, . 77 
A e sacle othe ss ua. Due uum kau u eu 1, 476, 527 . 55 1, 668, 227 . 62 
UE Ce BEE EEN 3, 780, 863 2. 30 4, 107, 432 2. 48 
West Virginia coccion cuenco irector medie 2, 060, 797 1.13 1, 325, 125 .71 
WHASCONSID EE 2, 862, 829 . 98 3, 000, 657 1. 03 
A A A i eu E dede 248, 807 1. 07 395, 262 1. 68 
Uns poc dior ti 206, 552 |.........- 51, 483 |.........- 
111, 966, 799 . 87 112, 782, 328 . 87 

Exports reported by manufacturers but not in- 
cluded above 3__._.....-.--------.----- eee 883, 180 |.......... 1, 022, 454 |.........- 
Total shipped from cement plants............ 112, 849, 979 |.......... 113, 804, 782 |.......... 


! Per capita figures based on latest available estimates of population made by the Bureau of the Census. 
2? Noncement-producing State. 
3 Includes shipments to Alaska, Hawaii, and Puerto Rico. 


The following table of monthly shipments from portland cement 
mills into States in 1937 is based on monthly reports of producers. 
Although the totals may vary slightly from figures shown in tables 
based on annual reports they reflect the seasonal fluctuations with 
fair accuracy. 
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The Bureau of Mines has had no facilities for collecting statistics 
on the consumption of portland cement by uses. The following esti- 
mates were made by engineers of the Portland Cement Association 
who are in touch with various industries throughout the country 
that use cement. 
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Estimated distribution of portland cement in the United States in 1936, by uses! 


Classification Percent Barrels 
Paving: Highways, streets, alleys, curbs, gutters, runways, etc..--.......--------- 23 | 25,890, 000 
E EE 4 4, 503, 000 
SQ PM sa S 2 2, 251, 000 
Structures: Commercial, industrial, educational, religious, medical, recreational, 
and public buildings, hotels, apartment houses, and dormitories ................- 24 | 27,016,000 
Sewers and water supply, including sanitary pipe................... -------------- 7 7, 880, 000 
Conservation: Water-front developments, irrigation, drainage, flood control, light 
and power projects, and pipe lines other than sanitary..........................- 14 | 15,758,000 
Residential: 1- and 2-family dwellings and housing projects... ...................... 10 | 11,257,000 
puc Mj —————Ó—————— MUN GÀ MN 9 | 10,131,000 
Miscellaneous: Incinerators, airports (excluding runways, etc.), miscellaneous 
public works, gas plants, small uses, etc_......-..-.....-.-----.----------------- 7 7, 880, 000 
100 | 112, 566, 000 


! Compiled by the Portland Cement Association, based on analyses of eonstruetion figures and other 


data. 
LOCAL SUPPLIES 


The following table compares the shipments from mills within a 
State or group of States with the estimated consumption (State re- 
ceipts of mill shipments) and indicates the surplus or deficiency in 
the supply of cement locally available. Consumption in the States 
that do not produce cement is also indicated in the table showing 
consumption per capita. 

The surplus in the following table was distributed by years as fol- 
lows: In 1936, to noncement producing States, 10,044,227 .barrels; 
foreign countries and Alaska, Hawaii, and Puerto Rico, 883,180 
barrels; and unspecified, 266,552 barrels. In 1937, to noncement pro- 
ducing States, 11,720,959 barrels; foreign countries and Alaska, 
inse and Puerto Rico, 1,022,454 barrels; and unspecified, 51,483 

arrels. 


Estimated surplus or deficiency in local supply of portland cement in cement produc- 
ing States, 1936-37, in barrels 


1936 1937 
State or division Shi Estimated : Estimated 
Shipments - | Surplus or | Shipments Surplus or 
from mills | “BSUMP- | deficiency | from mills | “OPSUMP- | deficiency 
tion tion 
Alabama....................-. 3, 823, 246 | 1,222,473 | --2,600, 773 | 4,403,459 | 1,224,480 | +23, 178, 979 
California...................- 13, 225, 868 | 11, 638,631 | +1, 587, 237 | 11,877,642 | 10, 628, 696 , 248, 
O A creo erue 4,949,318 | 6,981,015 | —2,031,697 | 4,713,734 | 6,945,077 | —2, 231, 343 
OW. Say O ese 4,407,624 | 2,901,587 | +1,506,037 | 4,598,453 | 3,248, 502 | +1, 349, 951 
Kansas...................-.- , 568, 2, 038, 613 | +1, 529, 477 | 3,500,684 | 1,949, +1, 551, 178 
Michigan...................- 7,960,821 | 5,657,317 | --2, 303, 504 | 7,831, 5, 359, 971 | +2, 471, 909 
Missouri..................... 4,632,191 | 3,264,139 | +1, 368,052 | 4,565, 148 | 3,131,558 | +1, 433, 890 
ODIO il. cocos EE ,500 | 5, 414, 109 +132,391 | 5,501,769 | 5, 419, 879 +81, 890 
Pennsylvaníia...............- 22, 527,491 | 6,550, 321 |-+-15, 977, 170 | 22,952, 603 | 7. 212, 509 |-1-15, 740, 094 

ennessee................... 3, 035, 406 | 2,054, 781 980,625 | 3,013,817 | 2,082, 411 931, 406 
i A a: E Ne 5,853, 609 | 5, 470, 610 --382, 999 | 6,687,719 | 5,913, 929 +773, 790 
Colorado, Montana, Utah, 

Wyoming, and Idaho...... 3,059,559 | 3,742, 266 —682,707 | 3,000,825 | 3, 242,810 —241, 985 
Oregon and Washington..... 4,086,528 | 4,590,754 —510, 226 | 4,644,984 | 4,869,713 —224, 729 
Georgia, Kentucky, Virginia, 

Florida, and Louisiana.....| 3,905,184 | 7,366,261 | —3, 461,077 | 4,398,485 | 7,854,890 | —3, 456, 405 
Indiana, Wisconsin, Minne- 

sota, Nebraska, Oklahoma, 

South Dakota, and Arkansas.| 12, 500,304 | 13,770, 219 | —1, 269, 915 | 12, 250, 785 | 13, 391, 345 | —1, 140, 560 
Maryland, New Jersey, and 

West Virginia...--......... 3,706, 401 | 7,289,529 | —3, 583,128 | 3,334,233 | 7,024,403 | —3, 690, 170 
New York and Maine. ......- 6,061,839 | 11,697,395 | —5,635, 556 | 6, 528, 262 | 11, 504, 207 | —4, 975, 945 

112, 849, 979 1101, 656, 020 |+11, 193, 959 1113, 804, 782 1101, 003, 886 1-1-12, 800, 896 
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TRANSPORTATION 


As one of the large items in the cost of cement to the consumer is the 
cost of transportation and delivery, the accompanying table, showing 
the quantities of portland cement shipped in 1934 and 1936 from mills 
by truck, railroad, and boat in bulk and in containers, is of interest. 
Detailed data as to mode of shipping were not reported in 1934 for 
2,982,924 barrels, a little less than 4 percent of the total shipments; 
in 1936, the detailed data are lacking for 16,870,730 barrels, nearly 15 
percent of the total shipments. 

The only ppc s figures for earlier years are those for 1928, 
when reports of producers to the Bureau of Mines showed that of the 
total shipments 2.4 percent were in bulk and 97.6 percent in containers. 

Of the plants furnishing detailed information on the methods used 
in shipping their output for 1936, 130, representing 33 of the 35 
cement producing States, reported shipments in bulk; for 1934, 131 
plants, representing 32 States; and for 1928, 71 plants, representing 
19 States, reported bulk shipments. 


Shipments of portland cement from mills in the United States in 1934 and 1936, 
in bulk and in containers, by types of carriers 


[Unit of measure, barrels of 376 pounds] 


In containers 


Mode of 
Type of carrier In bulk In bags SA Total in shipping Total shipments 
con- con- stated 
Paper Cloth e tainers 
1934 Per- Per- 


Barrels cent Barrels Barrels |Barrels| Barrels | Barrels | Barrels cent 


Truck........... 2452,116| 3.0| 2,081,301| 2,306, 663 106| 4,388,130|......... 4,840, 246| 6.4 
Railroad......... 13, 270, 738| 87.4] 25, 254,019] 26, 813, 430/151, 539| 52, 218, 081 65, 489, 726| 86.3 
Boa8t............. 1,288,810| 8.5 761, 596 536, 519| 1,452| 1,299,507|......... 2, 588, 383] 3.4 
Not stated......- 171,793| 1.1 192, 714 321, 616|....... 514, 330|2, 296, 801} 3 2, 982, 924] 3.9 
15, 183, 463| 100. 0| 28, 289, 630| 29, 978, 2281153, 157| 58, 421, 01512, 296, 801| 75, 901, 279| 100. 0 

Percent of total 
shipments. .... 20. 0|... 37.3 39.5 0.2 77.0 3.0 100. 0 

1936 

Truck........... 2 793, 550|  3.9| 4,090,942| 5,023,665|....... 9, 114, 607| ......... 9,908,157] 8.8 
Railroad......... 17,071, 517| 84.3] 36, 728, 613] 30,107,645| 4, 006] 66, 840, 264| 725,809| 84, 637, 500] 75.0 
Bosa8t............. 165, 820 .8 753, 838 496,151] 17,693| 1,267,682|........- 1,433,502] 1.3 
Not stated....... 2, 226, 828} 11.0| 2,937,472| 3,015,491| 9,743] 6, 562, 706|8, 081, 196|3 16,870, 730; 14.9 


ED | A nud a cet aE? | EES dl d 


20, 257, 715| 100. 0| 44, 510, 865| 39, 242, 952| 31, 442] 83, 785, 259/8, 807, 005/112, 849, 979] 100.0 
Percent of total 
shipments..... 18. 0]...... 39. 4 34. NI, 74.2 7.8 100. DI 


1 Includes steel drums and iron and wooden barrels. 
2 Includes cement used at mills by producers as follows: 1934, 32,200 barrels; 1936, 103,893 barrels. 
" 3 EE cement for which mode of shipping is not stated as follows: 1934, 2,296,801 barrels; 1936, 8,081,196 
arrels. 


PRICES 


The average selling price of portland cement f. o. b. factories 
(excluding the price of containers and cash discounts), as reported 
to the Bureau of Mines, is stated in the table of shipments by States 
and districts during 1936 and 1937, on a preceding page. The aver- 
age factory value of portland cement may be higher in certain States 
than if ordinary structural cement were the only kind considered. 
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For these States the average includes certain special cements that 
command higher prices, including the white portland cement made in 
California and Pennsylvania and the high-early-strength portland 
cement now manufactured in many States. The average selling price 
per barrel f. o. b. factory of white portland cement in 1937 was $3.77; 
in 1936, $3.62. The average factory selling price of high-early- 
strength portland cement was $1.86 per barrel in 1937, $1.92 per 
barrel in 1936. The sales value of other hydraulic cements is given 
later in this chapter. 

The following table shows the average factory value of portland 
cement from 1933 to 1936. 


Average factory value per barrel in bulk of portland cement in the United States, 


1933-37 
1 ——— 2 ss $L 9311980... ul L eee ee sees $1. 51 
DI c-—— ——— P ee 1.04 | 108.55 xu Sc Oed 1. 48 
IUDA A pL EE ]. 51 
CAPACITY 


The capacity at the end of 1937 for producing finished portland 
cement of the 150 shipping plants in 1937 and 12 plants inactive in 
1937 but producing or shipping from stock on hand within the 7 
previous years is shown in the following table with similar figures for 
1936. Figures for plant capacity are based on manufacturers' 
reports, supplemented by a few estimates. 


Portland cement manufacturing capacity of the United States, 1936-87, by commer- 
cial districts 


: š Percent of 
rd P Rd capacity 
"m utilized 
District 
1936 1937 1936 | 1937 
Eastern Pennsylvania, New Jersey, and Maryland................. 50, 756,000 | 50,712,000 | 42.1 | 41.8 
New York and Maine....................... - Ll llc LLL ll Lll el. 17,024,000 | 17,199,000 | 35.9 | 37.0 
Ohio, western Pennsylvania, and West Virginia...................- 28, 177,000 | 28,677,000 | 37.8 | 37.6 
MIChIPaD. MAA A EN 16, 480, 000 | 16,605,000 | 46.6 | 49.3 
Wisconsin, Illinois, Indiana, and Kentucky.......................- 29, 502, 000 | 29,046,000 | 40.0 | 43.5 
Virginia, Tennessee, Alabama, Georgia, Florida, and Louisiana....| 25,555,000 | 25,855,000 | 39.4 | 42.6 
Eastern Missouri, Iowa, Minnesota, and South Dakota............ 22, 867, 000 | 23,017,000 | 46.0 | 46.4 
Western Missouri, Nebraska, Kansas, Oklahoma, and Arkansas....| 17, 159, 000 | 17, 159,000 | 47.9 | 50.4 
AAA coal eae Ue Da A 11, 492, 000 | 11,742,000 | 50.8 | 58.8 
Colorado, Montana, Utah, Wyoming, and Idaho.................. 6,217,000 | 6,125,000 | 48.5 | 49.9 
California: os deals 22, 980, 000 | 22, 241,000 | 58.3 | 53.7 
Oregon and Washington. ..................-.. lll ll lll lel ll lll. 7,295,000 | 6,845,000 | 54.9 | 67.6 
255, 504, 000 |255, 223, 000 | 44.1 | 45.5 


*- 
` 


The following estimates, based on the monthly reports of producers, 
of the relation between the production of finished portland cement 
and the manufacturing capacity of the industry for each month in 
1936 and 1937 and for the 12 months ended with each month indicate 
the seasonal changes in utilizing capacity. 
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Ratio (percent) of finished portland cement produced to manufacturing capacity of 
the United States, 1936-37 


Monthly a Monthly ée 
Month APA A A Month A 
1936 1937 1936 1937 1936 1937 1936 1937 
January.........- 16.1 30. 4 29. 44.9 || July............. 51.3 53.1 34.0 47.8 
Februar. 16.4 29. 6 29. 2 45.8 || August.......... 56.2 54, 4 36. 1 47.6 
March... 23. 4 38. 6 29.6 47.0 || September.....- 57.1 53.1 38.1 47.1 
ADI 5x2: 39. 2 48.8 30. 5 47.6 || October......... 56.0 52.0 40.0 46. 7 
Ma&ay..----------- 48.9 53.2 31.6 47.9 || November...... 50. 9 43.7 41.5 46.0 
JUNO. circa 52.3 52.8 32. 7 47.8 || December....... 40.3 32. 2 42.7 45. 3 


The following table gives statistics of capacity in 1935, 1936, and 
1937 by the two general methods—the “wet” and the “dry 7”—used in 
manufacturing portland cement at plants in the United nta. 


Portland cement manufacturing capacity of the United States, 1935-37, by processes 


Estimated capacity P t of total 
Percent of capac- finished cement 
ity utilized roduced 
Process Thousands of barrels Percent of total P 


1935 1936 1937 | 1935 | 1936 | 1937 | 1935 | 1936 | 1937 | 1935 | 1936 | 1937 


MEss 122,357 | 122,727 | 122, 638 | 46.7 | 48.0 | 48.1 | 32.6 | 46.3 | 49.2 | 520 | 50.5 | 51.9 
[Dryas z zao s 139, 558 | 132, 777 132, 585- 585 | 53.3 | 52.0 | 51.9 | 26.4 | 42.0 | 42.1 | 48.0 | 49.5 | 48.1 


o e | ss | o | een | oe | ass | eee | AAA 


261, 915 | 255, 504 (255,223. 100.0 |100. 0 ¡100.0 | 29.3 | 44.1 | 45.5 |100.0 ¡100.0 | 100.0 


RAW MATERIALS 


The combination of raw materials used most extensively in portland 
cement manufacture in the United States is a mixture of high-calcium 
limestone and clay or shale. Next in importance is argillaceous lime- 
stone (“cement rock"), either alone or with the addition of high- 
caleium limestone. Still another type of true portland has for many 
years been manufactured in the United States from a mixture of blast 
furnace slag and limestone. Other types of cement are manufactured 
from & mixture of marl and clay and from oyster shells and clay. 

In 1935—the latest year for which data on raw materials were col- 
lected—the producers reported that approximately 24,524,000 short 
tons of raw materials (exclusive of fuels and explosives) entered into 
the manufacture of 76,741,570 barrels (14,427,415 short tons) of port- 
land cement in the United States, an average 'of about 639 pounds to 
a barrel of finished cement (376 pounds). 

'The totals were as follows: 19,944,000 tons of limestone and cement 
rock, 2,435,000 tons of clay and shale (including kaolin for the manu- 
facture of white cement), 327,000 tons of blast furnace slag, 492,000 
tons of marl, 34,000 tons of iron ore, 539,000 tons of gypsum, and 
753,000 tons of other materials, such as oyster shells, sandstone, sand, 
including glass and silica sand, cinders, fluorspar, diatomite, diato- 
maceous shale, fullers earth, bentonite, silica, quartz, ashes, pyrite ore, 
and pyrite cinder, In cements like the puzzolan-portlands requiring 
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highly siliceous materials in their manufacture, the use of a wider 
variety of materials, such as diatomite, diatomaceous earth and shale, 
pumicite, and tufa, is being reported. 

Gypsum and anhydrite .—As the portland cement industry is one of 
the large users of gypsum, introduced during the grinding of the 
clinker to control the setting of the cement, the Bureau of Mines has 
for some years conducted studies on retarders ? including investiga- 
tions on the properties of anhydrite as an addition to portland cement 
and the amount that may be tolerated in gypsum.? 

The latest figures on the uses of gypsum are for 1937,* when 770,004 
tons, representing about 20 percent of the total crude gypsum supply 
(domestic and imported crude) in that year were reported used in 
portland cement manufacture. 


MANUFACTURING CONDITIONS 


Plants.—In 1937 portland cement was manufactured at 149 plants, 
and shipments were made from 150 plants compared with 149 pro- 
ducing and shipping in 1936. No new plant was put into operation, 
but the mill of the Gulf Portland Cement Co., under construction at 
Houston, Tex., in 1937, was nearing completion at the end of the year. 
From all reports more money was being spent in 1937 on new equip- 
ment and improvements in the cement industry than in any recent 
year. Large programs of modernization affecting many plants were 
reported begun or completed. Extensive improvements by one of the 
companies begun in 1936 include virtual rebuilding of more than one 
of its mills without interruption to production; two of the mills are to 
be operated almost entirely under electric power. Many plants re- 
ported the installation during the year of equipment for direct firing of 
their kilns from coal-pulverizing units. One plant in process of entire 
reconstruction reported that the new operation included closed 
circuit, wet, raw grinding. Another mill was completely revamped 
from the quarries to the packing plant including improved facilities 
for manufacture and for storage of a number of special cements. The 
enlargement of operating and research laboratories, the operation of a 
new fleet of 12 steel barges, and the building of a 350-foot steel dock 
on the Great Lakes are among numerous other improvements. 

A recent article in the press gives detailed information on the 
changes made at many of the plants.’ 

The construction of the cement plant begun in Puerto Rico in 1936 
and financed by Puerto Rican Reconstruction Administration funds 
was nearly completed at the end of 1937. With the exception of the 
gypsum, all materials for manufacture (which was to begin early in 
1938) are obtained from Puerto Rico. 

In 1937 the Portland Cement Association celebrated in Thanks- 
giving mass meetings * for the portland cement industry completion 
of 25 years of safety work which started in a small way in 1911 and to 
date has eliminated 95 percent of the accidents. (In connection with 
its safety and accident prevention work, the Bureau of Mines publishes 
& series of yearly bulletins entitled “Quarry Accidents in the United 

? Berger, E. E., Calcium Sulphate Retarders for Portland Cement Clinker: Tech. Paper 451, Bureau of 
Mines, 1929, 35 pp. 

3 Roller, Paul 8., and Halwer, Murray, Relative US DE Rm and Anhydrite as Additions to Port- 
land Cement: Tech. Paper 578, Bureau of Mines, 1937, 

1 Details in chapter on Gypsum in this volume; 


: Pit and Quarry, Cement in 1937: Vol. 30, no. 7, 1938, pp. 07-73. 
* Rock Products, P. C. A. Thanksgiving Safety Broadcast: Vol. 40, no. 12, p. 49; 
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States" showing the number of men employed in the cement industry 
and the number and causes of injuries from accidents to the men. 
These publications, usually costing 10 cents, can be obtained from 
the Superintendent of Documents, Government Printing Office, 
Washington, D. C.) 

Fuels.—According to monthly reports of producers, supplemented 
by a few estimates by the Bureau of Mines, the following quantities 
of fuel were consumed at portland cement plants in the United States 
in 1937 compared with the production of 116,843,000 barrels of clinker 
(unground cement) and 116,174,708 barrels of finished cement: Coal, 
5,246,537 short tons; oil, 2,398,130 barrels (42 gallons); and natural 
gas, 40,449,020,245 cubic feet. Corresponding figures for 1936 are: 
Clinker produced, 112,124,000 barrels; and finished cement produced, 
112,649,782 barrels. Fuels consumed—coal, 4,771,394 short tons; 
oil, 2,466,142 barrels; and natural gas, 36,922,989,469 cubic feet. 

Electric power.—The accompanying table gives the electric energy 
produced at portland cement plants and that purchased from power 
companies during 1936 and 1937. "The table shows that the industry 
generated 53 percent of the electric power used at manufacturing 
plants in 1937. Forty-two of the seventy-one plants reporting 
plant generated electricity in 1937 also reported consumption of 
purchased electric power, while 29 plants generated all the electric 
power used. In 1930, the first year for which such figures were com- 
piled, 44 plants generated all the electric power used at the plant. 

The increased manufacture of high-early-strength portland cement, 
with its corresponding requirement of additional power for finer 
clinker grinding, is doubtless reflected in the increased average 
electrical energy used per barrel of cement produced—from 19.0 
kilowatt-hours in 1930 to 22.5 in 1936 and 23.1 in 1937. 


Electrical energy used at portland cement producing plants, 1986-87, by 
processes, in kilowatt-hours | 


Electrical] energy used Average 
electrical 
Finished | Sed oor 
Generated at port roduced | barrel of 
O O Purchased Total DEUM cement 
Process land cement plants pro- 
duced 
- ; : : Kilo. 
Active| Kilowatt- [Active] Kilowatt- | Kilowatt- |Per-| Barrels | watt- 
plants hours plants hours hours cent onra 
1936 
NN ¿G.L OTO does 33| 539, 191, 783 72| 713, 749, 843|1, 252, 941, 626| 49. 5| 56, 835, 972 22.0 
DEY A AA 37| 809, 391, 337 48| 468, 380, 511|1, 277, 771, 848| 50. 5| 55, 813, 810 22.9 
70,1, 348, 583, 120 120/1, 182, 130, 35412, 530, 713, 474) 100. 01112, 649, 782 22 
Percent of total elec- 
trical energy used....|....... 53. 3|------- 46.7 41 14 A A seeks 
1937 
Wet... ¿Oc et 34| 590, 184, 860 71| 784,662, 991|1, 374, 847, 851| 51. 2| 60, 334, 050 22.8 
DEVI inl 2252 37| 834, 243, 065 51| 477, 552, 518|1, 311, 795, 583| 48.8] 55, 840, 658 23.5 


ees | a Ge | eS | — | a | ee || xe | ame eee s 


71/1, 424, 427, 925 122| 1, 262, 215, 509/2, 686, 643, 434/100. 0/116, 174, 708 23.1 
Percent of total elec- 
trical energy used....|......- 53. 0|......- 47.0 100101... EE, FERNER 
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SPECIAL CEMENTS 


Cements for a number of specifications and uses are being manu- 
factured and marketed in the United States in addition to the standard 
or “Regular” portland cement, and a number of them have not yet 
gained universally accepted names. These types have been developed 
In response to a demand for cement of certain pronounced qualities or 
characteristics, such as greater plasticity, low or moderate heat of 
hardening, and high resistance to chemical action. 

White portland cement and alumina cement.—White portland cement 
has long been produced and marketed in the United States and has 
been included in the statistics in this series of reports. The Bureau of 
Mines is not at liberty, however, to publish separately either the figures 
on that variety, manufactured for many years in Pennsylvania and 
since 1932 in California, or on alumina cement, a hydraulic cement 
manufactured in the United States for some years and noted especially 
for its attainment of high strength at early periods. 

For some time the producers have reported “mixed” and “improved” 
cements among the natural cements noted for their plasticity and used 
in masonry. 

Figures on special cements in the United States in 1937, as reported 
to the Bureau of Mines by producers, show the following: 

High-early-strength portland cement.—This variety is described as a 
cement intended for use in making mortar and concrete where a higher 
strength at early ages is desired than can be obtained by the use of 
“Regular” portland cement. The production of this variety of cement 
in the United States in 1937, as reported by producers, totaled 4,192,959 
barrels and shipments from the mills 3,845,314 barrels valued at 
$7,134,468, an average of $1.86 a barrel. These figures represent the 
output of 64 of the portland cement plants located in 23 States, as 
follows: 1 each in Kentucky, Maine, New Jersey, Oklahoma, Oregon, 
Tennessee, West Virginia, and Wyoming ; 2 each in Alabama, Colorado 
Illinois, Indiana, Missouri, and Virginia; 3 each in Iowa and Ohio; 4 
each in Kansas, New York, and Washington; 5 in Michigan and 
Texas; 6 in California; and 10 in Pennsylvania. Corresponding data 
for 1936, which represent the output of 52 plants 1n 23 States, are: 
Production, 2,982,748 barrels; shipments, 3,080,849 barrels valued at 
$5,904,399, an average of $1.92 a barrel. Data for 1935, which repre- 
sent the output of 51 plants in 21 States, are: Production, 2,268,053 
barrels; shipments, 2,120,551 barrels valued at $4,048,832, an average 
of $1.91 a barrel. 

Masonry cement.—Production of masonry portland cement in 1937 
as reported by producers for 10 plants totaled 257,385 barrels and 
shipments from the mills 273,144 barrels, valued at $362,807, an aver- 
age of $1.33 a barrel. Corresponding data for 1936 representing the 
output of 15 plants (which probably include some masonry cement, 
hydraulic, but not portland, for which separate statistics were not 
collected prior to 1937) are: Production 430,785 barrels; shipments 
from the mills, 404,672 barrels, valued at $518,482, an average of 
$1.28 a barrel. Data for 1935 are: Production 381,600 barrels; ship- 
pus 342,416 barrels, valued at $479,507, an average of $1.40 a 

arrel. 

In addition to the statistics reported to the Bureau of Mines as 
‘masonry portland" and “masonry natural,” masonry cement 
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(hydraulic, but not portland) for use in masonry mortars reported for 
20 plants for 1937 totaled 747,678 barrels and shipments from the 
mills 694,389 barrels, valued at $970,446, an average of $1.40 a barrel. 
As finished portland cement and clinker have been reported by pro- 
ducers as materials used in this manufacture, to avoid duplication 
the figures of output of this type of masonry cement are not included 
in the totals. The output reported sold ordinarily in 256- to 300- 
pound barrels is here expressed in terms of 376-pound barrels to 
correspond with the figures of portland cement. A number of pro- 
ducers of this cement state that their product conforms to Federal 
Specification SS-C-181a for Cement; Masonry.’ 

Low and modernate heat of hardening portland cement.—Low and 
moderate heat cement, including Tennessee Valley Authority type B 
portland cement, produced in 1937 totaled 3,169,593 barrels and ship- 
ments from the mills 3,511,674 barrels valued at $5,008,217, an average 
of $1.43 a barrel. These figures represent the output of 29 plants. 
Corresponding data for 1936, which represent the output of 28 plants, 
are: Production, 3,660,380 barrels; shipments from mills, 3,600,776 
barrels valued at $4,896,786, an average of $1.36 a barrel. Data for 
1935, which represent the output of 27 plants, are: Production, 
2,145,414 barrels; shipments, 1,738,190 barrels valued at $2,429,161, 
an average of $1.40 a barrel. 

The development of these cements, variously known as type B, 
modified, and sulphate-resistant, has been the result of much research 
for the best cement for mass-concrete work, such as that of the Tennes- 
see Valley project; of Boulder and Grand Coulee Dams; and of Central 
Valley, Calif. The cements included in this classification are essen- 
tially the same (with modifications) as that defined in Federal Specifi- 
cation SS-C-206, Moderate Heat of Hardening Portland Cement.3 

Portland-puzzolan cement.—Portland-puzzolan cement, including 
cement reported as ''high-silica," produced in 1937 totaled 260,194 
barrels and shipments from the mills 294,384 barrels valued at $417,130, 
an average of $1.42 a barrel. Corresponding data for 1936 are: Pro- 
duction, 548,207 barrels; shipments, 540,788 barrels valued at $561,942, 
an average of $1.04 a barrel. Data for 1935 are: Production, 498,974 
barrels; shipments, 413,948 barrels valued at $470,109, an average of 
$1.14 a barrel. 

Oil well cement.—Nine plants in the oil-bearing States of California, 
Texas, and Wyoming reported production of 342,316 barrels of port- 
land cement adapted for use in grouting in oil wells. These plants, and 
one other shipping from stock on hand, in 1937 shipped 313,064 barrels 
of this variety valued at $652,960, an average of $2.09 a barrel. Cor- 
responding data for 1936 for eight plants in the same States, are: 
Production, 250,688 barrels; shipments, 237,709 barrels valued at 
$508,848, an average of $2.14 a barrel. 

Mnhscellaneous.— Miscellaneous special portland cements produced in 
1937 totaled 580,705 barrels; shipments, 587,718 barrels valued at 
$928,856. Corresponding data for 1936 are: Production, 1,232,117; 
shipments, 1,215,938 valued at $1,747,802. 'These totals include cer- 


? Federal Specification SS-C-181b, dated January 12, 1938, for Cement; Masonry. Superseding Federal 
ees SS-C-181a. To become effective not later than August 1, 1938, under “C. Materials and 

orkmanship” states: C-1. The manufacturer is given a wide range in the selection of materials and 
processes of manufacture in order that cement of the prescribed quality may be produced. 

8 Copies of this specification may be obtained upon application, accompanied by money order, coupon, or 
cash to the Superintendent of Documents, Government Printing Office, Washington, D.C. Price, 5 cents. 
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tain plastic, temperature-resisting cements, etc. Corresponding data 
for miscellaneous cements for 1935, which include oil well cement, are: 
Production, 707,236 barrels; shipments, 701,356 barrels valued at 
$1,055,558. 


NATURAL, MASONRY (NATURAL), AND PUZZOLAN CEMENTS 


The term “masonry cement” is used here to designate certain 
cements made by grinding calcined calcareous rock (as are natural 
cements) and used largely in mortar for laying brick and stone, 
although other hydraulic cements also are suitable for masonry and 
are being manufactured for this purpose in increasing quantities. 

In addition to the figures on slag-lime (so-called puzzolan) cements 
included in the following table' (which are manufactured of granu- 
lated blast-furnace slag and hydrated lime without the use of heat 
and which represent the output of two plants, one each at Birming- 
ham and at Graystone, Ala.), statistics on portland and special 
cements include certain cements in which an active siliceous material 
(puzzolan) is a part of the manufacture. 

Figures on portland-puzzolanic cements, classified under the names 
by which they are reported by the producers, are given on a preceding 


page. 


Natural, masonry (natural), and puzzolan (slag-lime) cements produced, shipped, 
and in stock at mills in the United States, 1983-87 


š E Stock 
Production Shipments (Dec. 31) 
Y ear 

Active Barrels Barrels valio Barrels 

plants | (376 pounds) | (376 pounds) (376 pounds) 
joo EE 13 1 511, 201 1 477, 761 1 $644, 750 182, 686 
1044 Ee 14 671, 588 678, 204 960, 732 175, 865 
A ee ee abs Boece 13 1, 006, 064 1,011, 411 1, 437, 542 1 172, 572 
A A 13 1, 819, 488 1, 760, 993 2, 362, 396 1 230, 788 
II O MP S us 12 1, 900, 643 1, 873, 400 2, 578, 885 258, 031 

1 Revised figures. 


TECHNOLOGY 


Technologic advancement at the portland cement plants in 1937 
included the adoption of improved methods in many departments, 
typical of the industry's constant progressiveness in keeping up to date 
in manufacturing efficiency. The year was marked especially by the 
introduction of fuel-saving devices, including the installation in a 
large number of plants of direct-firing coal mills equipped to dry, 
pulverize, and inject the coal into the kiln in a single operation? Re- 
cent economies in the use of fuels in cement manufacture and their 
effect on employment are discussed in & report !? compiled under its 
research program by the Works Progress Administration in cooperation 
with the Bureau of Mines. 
` * Rock Products, Trends in Direct-Firing and Cooling; Calcination Developments: Vol. 41, no. 1, Janu- 
ary 1938, p. 75; Eliminate Complicated System of Coal Handling by Direct-Fired Mill Installation: Vol. 40, 
no. 11, November 1937, p. 44. 


10 Yaworski, N., Spencer, V., Saeger, G. A., and Kiessling, O. E., Fuel Efficiency in Cement Manufacture : 
1909-35: Works Progress Administration Rept. E-5, 1938, 92 pp. 
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Of equal or greater importance than the introduction of fuel-saving 
machinery in 1937, as evidenced by producers' reports, has been the 
installation of much new grinding equipment, including the addition of 
large numbers of air separators and dust collectors. In a brief article 
on the general direction of developments in, grinding ! in the manu- 
facture of cement attention is called to the value of the air separator. 

Specification for portland cement.—Pit and Quarry ? states the 
following regarding the latest revised specification of the American 
Society for Testing Materials for portland cement. 


Standard Specifieations for Portland Cement—C9-30 were revised September 
1, and now e in their latest revised form, C9-37, in the 1937 Supplement 
to Book of A. S. T. M. Standards, p. 49. 

The only revision in this specification is the deletion of the No. 200 sieve- 
fineness requirement. This requirement was dropped because it was felt that 
portland cements are now so finely ground that sieve residues are meaningless, 
except for certain control operations in the manufacturing process. The com- 
mittee is studying those properties of cements that are affected by fineness in 
order to develop best methods and requirements that will have more significance 
than the 200-mesh sieve test. In deleting the No. 200 sieve-fineness require- 
ment, no provision was made for a fineness requirement based on the turbidimeter. 
Hence, A. S. T. M. Specification C9-37 contains no requirement for fineness 
whatsoever. It should be noted in this connection that the American Assn. of 
State Highway Officials revised its Specification M-5, Standard Specifications 
for portland cement, in 1937. In this revision the 200 sieve-fineness requirement 
was dropped and a surface area requirement of 1,600 sq. cm. per gram by the 
Wagner turbidimeter was added. 

Standard Methods of Sampling and Testing Portland Cement—C77-32 were 
also revised September 1, by the addition of chemical determinations which for- 
merly appeared in Sections 1 to 10 of the Tentative Method of Chemical Analysis 
of Portland Cement—C114-35T. The Standard Methods C77-37 now appear 
in ed latest revised form in the 1937 Supplement to Book of A. S. T. M. Stand- 
ards, p. 54. 


FOREIGN TRADE * 


Imports.—The figures in the following tables cover imports of 
hydraulic cements of all kinds. The average of the values assigned 
to imports, supposed to represent values in the foreign countries 
from which the materials are exported, including the cost of containers 
or coverings, ranged in 1937 from $0.62 per barrel for imports from 
Yugoslavia to $3.25 per barrel for imports from the United Kingdom. 


Hydraulic cement imported for consumption in the United States, 1933-37 


Year Barrels Value Year Barrels Value 
1033 A cart aue 471, 193 $400, 153 || 1990 1,658,002 | $1,421,620 
A Em 265, 997 264,416 | 1937_...._........ e mes 1, 803, 932 1, 392, 633 
1039 5. o A anto 619, 404 615, 866 


e Rockwood, Nathan C., A Brief Résumé of Trends on Grinding in the Cement Industry: Rock Products, 
vol. 41, no. 1, p. 60. 
13 Pit and Quarry, vol. 30, no. 5, November 1937, p. 35. 

13 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Roman, portland, and other hydraulic cements imported for consumption in the 
United States, 1986-87, by countries and districts 


1936 1937 
i Barrels Value Barrels Value 
COUNTRY 

Belial a e e eset Za Sua 846, 172 $701, 867 1, 004, 290 $689, 830 
Lë E TEE 2, 325 7, 043 14, 536 14, 379 
DOenmaürk- 2. -—— d e Se s E 328, 958 317, 325 292, 054 271, 848 
IE AAA A v D 1, 110 2, 93 
Germany AAA A AAA 257, 048 190, 954 159, 210 112, 869 
Japan A usce 38, 641 35, 041 126, 484 106, 442 
NEE 446 1, 016 427 , 
Netherlands. ______-_--_-_-_--------_----------- 44, 107 28, 024 131, 507 86, 620 
luede aa eege 31, 002 21, 740 45, 249 34, 492 
Poland and Danzig. ........................... 45, 913 29,790 |l utens az T ue 
United Kingdom..............................- 15, 286 29, 029 6, 782 22, 048 
YAuPpoOS[8VvI8.. u clau soc C Por qe ass 43, 496 33, 709 10, 207 6, 291 

1, 654, 504 1, 408, 545 1, 791, 124 1, 352, 758 

DISTRICT 
Connecticut. u ul l. u Sl ull Susu E 7, 580 6, 730 10, 308 10, 373 
(RING 62 290 AE IRA 
EL PaO 2; ut A cee A 5 6 134 234 
ET ds a 351, 266 310, 634 298, 520 238, 162 
IC EECH 100 80 910 648 
El: A O ME ICAA 70, 360 52, 201 18, 708 13, 605 
TC BEE 38, 236 34, 571 126, 084 106, 014 
Los AngelésS 0-2... itn Poiana teeta 404 470 400 428 
Maine and New Hampshire..................-. 3, 149 7, 049 630 1, 845 
Maryland A A e muc sous 12, 004 10, 252 55, 207 40, 278 
Massachusetts .. .. ---------------Mo 181, 713 131, 931 178, 599 135, 198 
A A s E 19, 688 16, 267 61, 955 42, 955 

New Orleans aMaMMMMiMMMMMMMMMMMMM 3, 946 3, 867 3, , 635 
NeW ER a 571, 884 530, 209 450, 914 338, 462 
N side hs. Sites E 9, 17 11, 234 6, 170 4,4 
0 A dee cee essen 11, 397 7, 986 22, 469 17, 487 
Philadelphia EEEE eee oc eaten us: 48, 723 34, 578 57, 538 37, 091 
Puerto Hien eee eee 245, 913 184, 267 384, 821 279, 019 
Rhode Island- -.------------------------------- 6, 620 4, 088 25, 160 12, 222 
AN o PI E A A 2, 100 1, 769 2, 097 1, 642 
A A eme duum 558 1, 449 13 63 
San Antonio... .. ... acido rerdsdcaida 9, 669 10, 088 32, 150 24, 239 
San EFADOISCO- AAA eet cede 1,810 1, 2, 663 
South Caroling...------------------------------ 34, 305 28, 387 17, 243 13, 056 
o A dera d 17 LL ARPA A 
Virgin Islands -22-2 ----MaMMMMMMMMMMMŅM 2, 487 4, 130 10, 454 8, 862 
Evtl dr aod in 21, 329 14, 965 27, 108 21, 127 

1, 654, 504 1, 408, 545 1,791, 124 1,352, 758 


In addition to the imports listed in the preceding table “white, 
nonstaining portland cement”? was reported “imported for consump- 
tion,” as follows: 1937, 12,808 barrels valued at $39,875, of which 
4,214 barrels valued at $13,775 came from Belgium, 3 728 barrels 
valued at $13,691 from the United Kingdom, and 2,711 barrels valued 
at $6,000 from France; 1936, 4,398 barrels valued at $13,075 of which 
2,047 barrels valued at $5,244 came from France, 1,617 barrels valued 
at $4,941 from Belgium, and 404 barrels valued at $1,683 from the 
United Kingdom. 

Exports.—Although the United States is the major cement producing 
country of the world, its export trade has never attained large pro- 
portions; since 1925 it has been under 1 000,000 barrels. 

Exports i in 1937 were 0.3 percent of the total quantity of hydraulic 
cement shipped from mills during the year and represented an in- 
crease of 13 percent over 1936. 

The value of exports of domestic cement is their actual cost when 
exported, at United States ports of export, as declared by the shipper 
on the export declarations. 


CEMENT 


Hydraulic cement exported from the United States, 1933-37 


Y ear 


Barrels 


680, 307 
566, 171 
416, 099 
334, 673 
378, 554 


Value 


$1, 487, 707 
1, 333, 381 
1, 012, 942 

886 


, 560 
1, 044, 161 


1011 


Percent of 

total ship- 

ments from 
mills 


Q3 039 O) aT = 


The following table shows exports by country of destination in 1936 
and 1937. 


Hydraulic cement exported from the United States, 1986-37, by countries 


North America: 


Country 


Central America: 
British Honduras. ..................... 


Newfoundland and Labrador..............- 
West Indies: 


British: 


Trinidad and Tobago. ............. 
Other British. ..................... 


French. 


Uruguay... 


pe 
Belgium... 


Netherlands 
United Kingdom .. . .. . .. . . 
Other Europe-......... . . . . ... ... .... .....- 


1936 


Barrels 


222 


Value 


$910 


1937 


Barrels 


2, 512 
4, 999 
115, 829 
187, 938 
1, 395 
270 

375 

9, 251 
502 


11, 793 


Value 
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Hydraulic cement exported from the United States, 1986-87, by countries—Continued 


1936 1937 
Country 
Barrels Value Barrels Value 
Asia: 
Eege E EE 53 $294 465 $1, 942 
T HC TH da C CR 261 2, 474 
India: British... oun cee eee ce 1, 794 9, 609 1, 280 6, 891 
IIA OCDE 1, 292 7, 141 132 6 
Philippine 1 Islands... . . rara 927 4, 684 942 4, 905 
Saudi Arabta 2222-22 eee 1, 298 4, 451 500 2, 299 
Other ASIA eege NS 3, 444 15, 384 2, 768 15, 238 
9, 069 44, 037 6, 096 31, 926 
Africa 
a A ————— —— JM —— 300 1, 425 
NS AI AS, le S use uu SDS 30 1 
Union of South Africa....................-. 869 4, 466 1, 314 6, 359 
869 4, 466 1, 644 7, 950 
Oceanía: 
British 
AUSLTAIIA cc eee SAT: 1,777 7, 277 1, 981 12, 807 
om Zealand . .. ono Ep cHeE TREE 1, 563 312 1, 152 
Or EA PLE E AAA 
FIOnGD....——— e ime Soc D RERVENEE DRESS 975 1,713 651 1, 986 
3, 096 10, 553 2, 945 15, 950 
334, 673 886, 560 378, 554 1, 044, 161 


. Shipments of cement to outlying Territories of the United States 
in 1936 and 1937, are shown in the following table. 


Domestic hydraulic cement shipped to noncontiguous Territories of the United States, 
1 


86-37 
1936 1937 
Barrels Value Barrels Value 

A lask EE 24, 955 $68, 459 27, 847 $75, 727 
American Samo8------------------------------- 30 

(TC ocaso ac ee ese eee: OS AA A 
Hawdll.-2z ul z: I eR adsl 2206, 673 524, 336 229, 336 504, 596 
Midway land e EE, PEA [2285 tea hee 
Puerto CO: asocio oce oi 266, 964 385, 026 357, 562 519, 293 
Virgin Islands A A Gee ot NA 19, 905 27, 759 15, 525 28, 306 
Wake Island_--_.---_.--..---.-.---------.------ 683 1, 764 43 148 


539, 227 1, 007, 467 630, 336 1, 128, 139 


1 Beginning July 1, 1937. 


WORLD PRODUCTION 


The accompanying table, compiled from data given in the Statis- 
tical Year Book of the League of Nations, 1936-37,“ gives data on 
the cement output of the world from 1932 to 1936. The figures are 
in thousands of metric tons (1 metric ton equals 2,204.6 pounds). 

In 1935, the latest year for which figures are available for most of 
the countries of the world, the principal cement-producing countries 
were, in order, as follows: United States, Germany, United Kingdom, 
Japan, U. S. S. R., Italy, and France. In that year the United 
m produced over 21 percent of the estimated production of the 
world. 

- ^ League of Nations, Statistical Year Book, 1936-37: Geneva, 1987, p. 123. 
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World production of cement, 1932-36, in thousands of metric tons ! 


Country 1932 1933 1934 1935 1036 3 
North America: 
AT TEE 737 383 553 554 
United LAOS St ee 13, 166 10, 905 13, 374 13, 262 19, 400 
Total North America................ 13, 903 11, 288 13, 927 13, 816 20, 184 
South America: 
KR eh 501 514 567 (3) (3) 
Brazik à Susu b usss suu 149 222 324 363 483 
COn a toos 112 139 203 285 248 
¡LAA IS 21 27 46 60 75 
E EE § 157 § 136 (3) (3) (3) 
Total South Amerieg 783 902 1, 140 2 1, 300 1, 400 
Europe (excluding U. S. 8. R.) 

USA e o a LE Don 351 280 315 371 369 
Belgium 9... conca cacaos ces 2, 100 1, 950 1, 900 2, 200 2, 350 
ur a Se en oe oS 139 121 130 124 122 
Czechoslovakia ?....................... 1,081 850 (3) 980 1, 050 
Denmark 0an 415 554 770 757 (3) 

D de A TEEN 30 30 34 40 
Finland». toros conri 154 163 241 284 (3) 
cn T » Le 5 le B e 3, 926 (3) 
A Saad 1 ° ; 

aa ur mE 93 111 155 \ 8, 802 11, 530 
Ej c. UU eL ree a Se et 196 200 248 273 (3) 
ss ¿o l A Ss 197 181 225 280 (3) 
TU Vee A Ee 3, 125 3, 554 4, 092 4, 196 3, 859 
Latvia. ol. inc da a 50 52 
Netherlands. .......................... 254 360 394 360 401 
o A 235 222 249 263 
Poland. uuu enee e 354 411 721 843 1, 048 
POrItupadl... 2 a o boa 121. 164 185 214 
Rünnania:. oa ez hee ce scestomexu 213 220 314 361 (3) 
BDBID. EES 1, 425 1, 407 1, 362 (3) (3) 
eh EE 484 403 583 740 (3) 
Turkey 642522 buss aa 108 118 169 131 (3) 
United Kingdom...................... 4, 320 4, 470 5, 280 5, 000 6, 700 
Yugoslavia... . LL... 665 650 682 _ L5. 639 

Total Prope (excluding U. S. 

SRI AAA a tubs 24, 750 25, 650 30, 800 33, 800 37, 000 
US. o ee rev 3, 481 2, 710 3, 533 4, 465 5,845 
Asia (excluding U. S. S. R.): 
(ha AS 192 270 229 203 (3) 
French Indochina. .................... 171 113 115 107 149 
India, British ...- 502 623 | 767 892 980 
Japan EE 3,731 4, 784 5, 125 5, 565 5, 456 
Netherland India...................... 80 74 113 140 (3) 
Palestine_____. 100 135 143 187 165 
Philippine ¡QT A 114 95 (3) (3) (3) 
A E A EE 52 44 51 49 62 
Syria and Lebanon . 44 58 78 130 190 
Total Asia (excluding U. S. S. R.)__- 5, 080 6. 200 2 6, 720 2 7,400 7, 500 
Africa: — 
Algeria_____.__ oi cr och dootep fads 88 71 96 65 (3) 
Belgian Congo........................- 16 11 11 (3) (3) 
A A A AA 243 288 297 379 335 
Madagasear.......... cc PON 5 13 4 (3) 
Morocco (French), 220 201 184 180 160 
Mozambique. ................ LLL. 25 21 12 1 12 
NËT REESEN 3 39 34 40 (3) 
Union of South Africa. ...............- 5 288 $ 310 5 436 5 527 702 
Total Africa. ` ll LLL LL. 883 952 1, 083 2 1,200 1, 350 
Oceania: 
Australia 5... ooo 251 326 417 559 (3) 
Lë) de A A et e LE 149 174 183 191 (3) 
Total Oceania 2____ ------ 400 500 600 750 (3) 
Total production ?.................-- 49, 280 48, 200 57, 800 62, 750 74, 000 


1 The table covers, as far as possible, the total of natural cements, and artificial cements, portland or other, 
compiled from national official statistics. 

2 Estimated. 

3 Data not yet available. 

4 Not included in the totals. 

5 12 months ending June 30. 

6 Artificial cement only. 

? 1932, works affiliated to the German Cement Association. 

8 Total includes estimate for other countries not mentioned. 

? Total shipments from “Customs ports” in China, excluding Manchuria. 

10 Including Korea, Formosa, and Kwantung. 
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Canada.—According to the Dominion Bureau of Statistics, the sales 
of portland cement at plants in Canada increased 37 percent in 1937 
and indicated improved conditions in the construction industry. 

Canada is well equipped to produce portland cement. During 1937 
the Canada Cement Co., Ltd., operated plants at Montreal East and 
Hull, Quebec; Port Colborne and Point Anne near Belleville, Ontario; 
Fort Whyte, Manitoba; and Exshaw, Alberta. Other companies 
producing cement were the St. Mary’s Cement Co., St. Mary’s, On- 
tario; the British Columbia Cement Co., Bamberton, British Co- 
lumbia, and the Coast Cement Co. at Vancouver, British Columbia. 


Salient statistics of the cement industry in Canada, 1936-37 1 


1936 1937 
Barrels Value Barrels Value 
ODIA e: 4, 939,030 |....-...._.--- 6, 142, 934 |... 
Sales: 
EE carioca eiit eei Li S 2, 093, 130 $2, 945, 074 2, 578, 623 $3, 537, 798 
Ontario 2.22252 2 0 BC cmi. ul sss 1, 542, 463 2, 180, 895 2, 650 652 3, 657, 067 
EEN e WEE 348, 042 , 095 328, 518 745, 736 
Be d SE 243, 534 482, 197 267, 106 531, 541 
British Columbia. `. 281, 549 516, 931 344, 072 623, 725 
Total sales... 2c2eosn da 4, 508, 718 6, 908, 192 6, 168, 971 9, 095, 867 
Stocks, Dec. Eeer Aere - 1,832,380 |............-- 1,806,343 |.............- 
Imports: E 
Portland A EAT E A suy a a 89, 867 107, 180 61, 082 134, 113 
Manufactures. EA AA AA GAG |. A 45, 744 
Total IDDOFUS: A A 114,92] ]1.22292:o 2 2: 179, 857 
ENER 2 22.9.22 A eicit 22 68, 929 56, 909 72, 568 82, 973 


Apparent consumntion.-..-....-..-.-.-------.- 4, 419, 650 |-.-.-...-.-. .- 6,157,485 |... ede .. 


1 Dominion Bureau of Statistics. 


STONE 


By OLIVER BowLEs AND A. T. Coons 


SUMMARY OUTLINE 


Page Page 
General conditions___...... 1015 | Crushed and broken stone.................... 1034 
Dimension stong 1018 Salient statistics................. Lll cll... 1 
Salient statistics.............-....--..---2-- 1018 Commercial and noncommercial operations. 1037 
Butane SONO- A Ne Sus 1019 | Methods of transportation.................. 1038 
EE EECH 1020 Granite............2...-..--..-........-...... 1038 
Basalt. ah EE 1023 EE 1041 
EES 1024 (Ed EEN 1044 
limestone A UNE UON TOR ESO ONU 1025 Limestone + ee 1044 
Handetong ee ee 1029 Bandetong . .. L2 LL eee 1049 
Miscellaneous stone.....................-.. 1032 Rec anos SUONO cir sans - 1051 
Trends in use of building and memoríal stone 1033 Markol BEER 1054 
New developments. ......-..-......------.- 1033 | Foreign trade................................. 1054 


Sales of stone continued to improve in 1937, although the gain was 
much smaller than the exceptional upturn in 1936. Dimension-stone 
sales increased 4 percent in quantity and 2.4 percent in value over 
1936, while sales of crushed stone gained only 1.3 percent in quantity 
and 3.5 percent in value. Sales of stone depend to an GE degree 
on the volume of building and highway construction, both of which 
experienced a decided downward trend during the latter part of the 
year. Detailed figures of sales by kinds of stone and uses appear in 
following sections. 

In the chapter on Stone in Minerals Yearbook 1937, an attempt was 
made to separate dimension-stone and crushed-stone data because 
there is so little in common between these two great branches of the 
industry. However, some of the larger tables that have been carried 
for many years contained data on both dimension and crushed stone. 
In the present chapter this plan has been carried farther, and except 
for a few preliminary tables covering stone as a whole a definite separa- 
tion has been made in both tables and text. Producers in each of the 
major branches can therefore study the statistical data with less likeli- 
hood of confusion. Although the plan of the chapter has been changed 
greatly, care has been taken to maintain continuity with the data of 
previous years so that comparative studies may be made. 

The tables in this report give the quantities sold or used by produc- 
ers and the values f. o. b. quarries and mills insofar as these figures 
are obtainable. Stone quarried and used by the producer is considered 
as sold and is included in the statistics of sales. The data, however, 
do not include stone made into abrasives (such as erindstones) or that 
used in making lime and cement. These materials are reported in 
terms of finished products in the Abrasive Materials, Lime, and Ce- 
ment chapters in this volume. "The following three tables show total 
sales of stone by kinds, uses, and States. 

18560—38—— 65 1015 
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Stone sold or used by producers in the United States, 1933-37, by kinds 


[Quantities approximate] 


; * Basalt and related ; 
Granite rocks (trap rock) Marble Limestone 
Year 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
LO72 4, 422, 250 |$11, 327, 371 7,394, 200 | $6, 596, 248 | 224, 670 |$6, 399, 004 | 45, 922, 280 |$44, 499, 311 
1934_._____ 6, 791, 850 | 14, 889, 155 | 11, 642, 830 | 11, 269, 853 | 177, 280 | 3,370,917 | 57, 501, 510 | 53, 790, 846 
1935______- 6, 013, 990 | 13, 507,165 | 9,671,950 | 9,315,040 | 132,450 | 3, 415, 861 | 57, 492, 760 | 50, 668, 765 
1936______- 15, 442, 150 | 22, 893, 289 | 14, 014, 440 | 13, 386, 933 | 165, 760 | 5, 761, 554 | 87, 735, 740 | 81, 559, 984 
1937. ...... 9, 265, 830 | 20, 192, 882 | 13, 581, 460 | 12, 508, 276 | 207, 760 | 5, 456, 191 | 94, 577, 270 | 90, 901, 877 
Sandstone Other stone ! Total 
Y ear 
Short tons Value Short tons Value Short tons Value 
IK EEN 2, 799, 920 | $4, 145,329 | 9, 458, 800 | $7, 978, 345 70, 222, 210 $80, 945, 608 
1064 cot ee ele (€ 3, 605, 420 | 4,714,284 | 12, 344, 940 | 10, 944, 881 92, 063, 830 98, 979, 936 
19352; 27 A E ss A , 790 4, 568, 093 6, 838, 110 6, 349, 573 83, 159, 050 87, 824, 497 
1936----------------------- 6,254,290 | 9,717,105 | 7,804,040 | 8,207,114 | 131,416, 420 | 141, 525, 979 
TIS te IA 5, 072, 660 | 7,516,136 | 10, 438, 260 | 9,637,766 | 133, 143, 240 146, 213, 128 


1 Includes mica schist, conglomerate, argillite, various light-colored volcanic rocks, serpentine not used as 
marble, soapstone sold as dimension stone, and such other stone as cannot properly be classed in any main 
group. 


Stone sold or used by producers in the United States, 1936-37, by uses 


1936 1937 


Use 
Quantity Value Quantity Value 
Dimension stone: 
Building stone: 
Rough construction. ...............- short tons... 342, 120 $740, 746 550, 740 | $1,104, 921 
Cut stone, slabs, and mill blocks. ...cubic feet__| 8,510,460 | 11,844,898 | 7,950,860 | 11,977,753 
Approximate equivalent in short tons_______ 659, 360 |............ 608, 200 |........... 
RUD DIOS cosa ee ias LE short tons. _ 327, 300 350, 547 250, 620 333, 761 
Monumental stone. --------------------- cubic feet..| 2,852,900 | 8,192,825 | 3,018,210 | 8, 426, 623 
Approximate equivalent in short tons. .......... 236, 180 |............ HO UN AA 
Paving eil Scooter licita number.| 7, 297, 683 734,554 | 7,879, 944 781, 259 
Approximate equivalent in short tons........... 75, 240 |...........- 3, 900 |..........- 
CUIDINBR ld o bs cubic feet. | 1,528,100 1, 524, 220 1, 219, 100 1, 139, 206 
Approximate equivalent in short tons........... 124, 450 |...........- 890 E SERE 
WQS GING once tle ee eee orat do.... 531, 650 377,896 


Approximate equivalent in short tons----------- 43, 870 |...........- 


Total dimension stone (quantities approximate, in 
Short TONS) WEE 


1, 808, 520 | 23,765, 686 | 1,881,230 | 24, 332, 537 


Crushed and broken stone: 


RIDAD- EE Dis i bets short tons. . 8,922,761 | 5,388,920 | 5,850, 101 
Crushed stong -2-2-2222 do....| 87, 270, 820 | 82, 117, 787 | 88, 432, 570 | 82, 824, 608 
Furnace flux (limestone and marble)............ do....| 17, 724, 880 | 11, 576,156 | 21,331,970 | 14, 704, 458 
Refractory stone !____.-----.----------------- do....| 1,324,040 | 1,831,693 | 1, 525, 260 , 208, 900 
Agriculture (mestone) 0-.- 3, 907, 710 | 4,512, 703 | 5,004,930 | 6, 454, 695 
Manufaeturing industries (limestone ane marble) "E ere 
Short tons..| 6, 596, 2 , 137,3 
Other uses? coco do.... 2, 661, 848 ! 9, 578, 360 9, 787, 829 


1, 465, 320 


117, 760, 293 |131, 262, 010 |121, 880, 591 
— | j—— IF" 
141, 525, 979 |133, 143, 240 |146, 213, 128 


! Ganister, sandstone, mica schist, soapstone, and dolomite. 

2 Includes roofing granules as follows: 1936, 165,210 short tons valued at $1,016,789; 1937, 168,150 tons valued 
at $761,928. There were also produced slate granules used for roofing as follows: 1936, 202,730 short tons 
valued at $1,372,095; 1937, 277,010 tons valued at $1,578,014. These figures are included in the chapter on 


Slate in this volume. 
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Stone sold or used by producers in.the United States, 1986-37, by States 


1936 


Short tons 
(approxi- 
mate) 


Active 
plants 


1937 


Short tons 
(approxi- 
mate) 


E. H KT, Kë = ÁÚÁ c u —  __02_R_ROREE DI Ä K a 


North RN dee A AAA ASIA rom eae eee 


State 
Active 
plants 
Alabama _...... aaan 49 
Alaska... aei EE 2 
AFIZODH:.. 1: cc quederzuz 22 
Arkansgs . . aaan 19 
California___ 180 
Colorado 65 
Connecticut. ----------------- 30 
Delaware. ...................- 2 
Florida... uoles 41 
Georgia-..-------------------- 47 
HaWaii colinda 21 
e d EEN 38 
Illinois.......................- 224 
Indiana......................- 139 
A A 193 
Kansas. o id a 445 
Kentucky..................-- 96 
Louisiana... .................- 
Maine. cusco a ot 36 
Maryland- ooo... 78 
Masegchusetts --------------- 73 
Michigan. ..................-- 36 
Minnesota -2-2-2-2 2----a 85 
Mississippi... 1 
Missouri..................--.- 220 
Montana. - -2-22a 28 
Nebraekta 20 
Nevada- - l.l. 11 
New Dampnsbhire 20 
New Jersey ooo... 40 
New Mexico.................- 23 
New vork 2222an 204 
North Carolina. `... 115 
ONG sede lace Aesopi 160 
Oklahoma...................- 39 
Oregon. ... ........--.......- 72 
Pennsylvania................. 505 
Puerto Rico. ................- 8 
Rhode Island. ................ 14 
South Carolina............... 18 
South Dakota `. 39 
Tennessee... ............-..- 150 
ORAS A to eid 58 
Utah. canasta m 24 
Vermont....................-- 43 
Virginia... 129 
Washington.................. 118 
West Virginia... ------------ 93 
Wisconsin..................-- 162 
Wyoming....................- 19 
Undisiributed ]----.-.- 
4, 255 


1, 119, 900 
1 1, 625, 110 
(2) 


1, 595, 280 

1 1, 421, 790 

456, 090 

1 948, 150 

9, 359, 170 

3, 510, 530 

1 4, 003, 550 

4, 934, 510 

1 2,836, 210 
2 


1 203, 970 
1 1, 423, 110 
1 2, 420, 420 
1 10, 673, 880 
982, 690 

2 


Q) 
1 3, 443, 930 
57, 140 


1 9, 007, 420 
1, 213, 570 
2, 463, 910 

1 15, 814, 260 
1 10, 650 

1 176, 450 
637, 510 

259, 130 

1 2, 840, 980 
2, 048, 360 

1 421, 560 
1 266, 130 

1 4, 488, 760 

1 2, 321, 710 

1 2, 970, 700 

1 3, 171, 100 

332, 360 
634, 110 


eo 


131, 416, 420 


1, 620, 428 

1 4, 122, 106 
690, 078 

1 688, 860 
7, 295, 011 


1 4, 608, 010 
1 5, 369, 086 
2, 526, 869 

2 


1, 131, 536 


1 4, 560, 554 
1 2, 279, 405 


141, 525, 979 


1 3, 540, 860 
1 3, 433, 190 
3 


1 2, 353, 500 
1 12, 347, 790 
1 822, 680 


( 
1 3, 635, 250 
1 340, 450 
763, 710 
1 76, 340 
71, 090 
1 2, 379, 590 
713, 500 
10, 882, 980 
2, 624, 770 
44, 570 
10, 306, 140 
1, 098, 790 
1 2, 010, 490 
16, 091, 160 
1 166, 150 
1 113, 990 
936, 880 
1 407, 270 
1 2, 720, 750 
1 2, 149, 320 
453, 540 


1 342, 710 
733, 300 


133, 143, 240 


1 $1, 573, 890 
159, 845 
983, 073 
485, 685 

7, 007, 329 

1 814, 930 

1 1, 859, 648 
(2) 

1, 408, 749 

3, 597, 039 

1 948, 113 

700, 627 

1 8, 383, 931 

1 6, 397, 891 

4, 276, 891 

1 4,763, 080 

13, FS 322 

2 


( 
1 1, 546, 037 
1 1, 139, 767 
1 4, 408, 297 
1 6, 553, 610 
l 1, 991, 199 


1 4, 742, 459 
1 439, 785 
1, 146, 335 

1 66, 217 
442, 772 

1 2, 621, 038 
302, 723 

11, 244, 495 
3, 314, 634 


1 1, 442, 916 
17, 251, 160 
1 182, 109 

1 477, 729 

1, 462, 738 

! 982, 906 

1 3, 979, 159 
1 2, 218, 643 
315, 985 

1 4, 215, 766 
1 5, 309, 137 
1, 909, 604 

1 3, 696, 556 
4, 284, 003 

1 287, 957 
1, 254, 905 


146, 213, 128 


1 To avoid disclosing confidential information certain State totals are slightly incomplete, the figures not 
included being combined under “Undistributed.” 


2 Included under ‘‘Undistributed.’’ 


If sales in 1937 are compared with those in 1936, a substantial gain 
is evident in stone used for rough construction and flagging, a moderate 
rise in stone for monumental uses, and a small increase 1n sales for 
paving blocks, but sales of cut stone, rubble, and curbing decreased. 
The small gain in sales of crushed and broken stone was shared by all 


uses except riprap, the production of which declined greatly. 
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DIMENSION STONE 


Total sales of dimension stone in 1937 gained 4 percent in quantity 
and 3 percent in value over 1936. These figures include slate, but 
detalls of the slate industry are given in a separate chapter of this 
volume. The granite, sandstone, miscellaneous stone, and slate 
industries made gains, whereas the basalt and marble industries 
— losses. The quantity of limestone produced receded, but 
value gained. 

The following table of salient statistics includes final figures for 
both 1936 and 1937 and the percentage of change from 1936 for each 
type of stone by principal products. 


Dimension stone sold or used by producers in the United States, 1936-37, by kinds 


and uses 
1937 
Kind and use 1936 a i 
ercen 
Total | of change 
Granite: 
Building stone: 
Rough construction... short tons.. 135, 670 172, 480 4-27. 1 
A EE $294, 223 $386, 267 +31. 3 
Average per TON crc uela eec eR is $2. 17 $2. 24 +3. 2 
Cut stone, slabs, and mill blocks. ................. cubic feet.. 984,540 | 1,240, 040 +26. 0 
CA A A $2, 334, 867 | $2, 681, 888 +14, 9 
Average per cubic foot... $2. 37 $2. 16 —8. 9 
A A mado ese short tons... 77, 450 111, 140 +43. 5 
NW ONO EE MUR $117, 835 $149, 958 -+27.3 
Monumentaletone LL Ll LLL Ls c cess cubic feet. | 2,478,380 | 2, 657, 630 +7. 2 
en" EE a eec MN CP URN $6, 440, 878 | $6, 628, 447 +2. 9 
Average per cubic foot... $2. 60 $2. 49 |: —4.2 
Paving blocKg............ eco ouosscac . codo dnce number..| 6,826,333 | 7,866, 994 +15. 2 
A AAA IA AI 702, 828 $780, 611 +11. 1 
Bir Ah TEE aid nc cd ewes u er seu cubic feet. .| 1, 189, 680 881, 310 —25. 9 
VC: EE $1, 206, 113 $825, 148 —31. 6 
Total: 
Quantity .------------------- approximate short tons.. 666, 850 751, 330 +12.7 
Valo AA A $11, 096, 744 |$11, 452, 319 +3. 2 
Basalt and related rocks (trap rock): 
Building 8t0h8- nes coc Stee ee Ee short tons.. 12, 600 16, 170 +28. 3 
Alle. ica A EENEG $32, 918 $21, 482 —34. 7 
A A A $2. 61 $1. 33 —49. 0 
RUDDI8 se oe ee ee en ti cula short tons.. 24, 810 8, 930 — 64.0 
V QING AO A A A $9, 485 $6, 478 —31.7 
Total: 
Quahltity- A A A O short tons.. 37, 410 25, 100 —32. 9 
VAIO tonic cocidas $42, 403 $27, 960 —34. 1 
Marble: 
Building stone (cut stone, slabs, and mill blocks)...... cubic feet. ` 771, 960 731, 700 —5. 2 
eh DEE E EE $3, 780,874 | $3, 336, 545 —11,8 
Average per cubic foot._........--..------------- ee $4. 90 $4. 56 —6.9 
Monumental stone................--.----------------- cubic feet.. 374, 520 360, 580 —3.7 
A AN cnn A 2 ao eee $1, 751, 947 | $1, 798, 176 +2. 6 
Average per cubic foot... $4. 68 $4. 99 4-6. 6 
Total 
Quantity...............- approximate short tons.. 97, 800 95, 460 —2.4 
A AA AN $5, 532, 821 | $5, 134, 721 —7.2 
Limestone: 
Building stone: 
Rough eonstrgetion. ---------- -2-2-2-0 short tons. - 156, 970 191, 660 +22. 1 
VAIO ar ta a EE $272, 164 $380, 324 +39. 7 
Average per ton. .._.-------.---2- ee $1. 73 $1. 98 +14, 5 
Cut stone, slabs, and mill blocks............-.-.-- cubic feet..| 5,784,830 | 5, 455, 050 —5.7 
A AA ae TEA O D LE $4, 390, 552 | $4, 716, 211 +7. 4 
Average per cubic foot.............. $0.76 $0. 86 +13, 2 
o A seca cuu short tons... 204, 700 107, 550 —47. 5 


Value AAA A ÁO $181, 415 $136, 028 —25. 0 
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Dimension stone sold or used by producers in the United States, 1936-87, by kinds 
and uses—Continued 


1937 
Kind and use 1936 2 
ercent 
Total of change 
Limestone—Continued. 
FRISPEIBP: ecos ceca dad cubic feet.. 178, 000 167, 950 —5. 6 
RA A A — $74, 053 $76, 806 +3. 7 
Total: 
Quantity.................... approximate short tons... 804, 710 713, 580 —11.3 
A A A unas a $4, 918, 184 | $5, 309, 369 +8. 0 
Sandstone: 
Building stone: 
Rough eopnstruetion. short tons.. 36, 880 113, 880 +-208. 8 
A esc eed ode s c E DD aae $141, 441 $294, 657 +108, 3 
Average per Lol... ode dee teen ee cta $3. 84 $2. 59 —32. 6 
Cut stone, slabs, and mill blocks. ................. cubic feet.. 536, 980 455, 120 —15.2 
VADO S Le cup cocum cei m utan esa cda ÉD AL CLOSE $824, 052 , 295 —21.1 
Average per cubic foot. .............----..------.----- $1. 53 $1. 43 —6. 5 
RUDD: ett short tons... 18, 380 22, 700 +-23. 5 
YE AI A A A $36, 502 $41, 297 +13. 1 
Paving pers A EE number.. 471, 350 12, 950 —97.3 
uu ncc lei a E p LEICA C eek na 1, 726 —98. 0 
Curbing.. DM E SQUE EDS EE cubic feet.. 338, 420 337, 790 —.2 
HIE EE EE $318, 107 $314, 058 —1.3 
Miss pata PH spa Pp qM MIT cubic feet. . 650 445, -+-25. 9 
PALE AIEE II | EU $303, 843 $419, 788 --38. 2 
Total: 
Quantity.................... approximate short tons... 162, 450 231, 630 +42. 6 
eh $1, 655, 671 | $1, 720, 743 +3. 9 
Miscellaneous stone: ! 
Building stone__.__..... .. . ue . . .. .. diia cubic feet.. 432, 150 799, 750 +71. 2 
Vallo EE $514, 553 $675, 005 +31. 2 
Average per cubic foot.....-.......-.-..-----------..----- $1. 19 $0. 91 —2. 5 
AA A A short tons.. 1,000 A AAA 
NEE $5; 910; EE, EE 
Ns AAA coe ecd cubic feet..|............ 13,780 |.......... 
RA A AA $12, 420 |.......... 
Total: 
Quantity ...------------- approximate short tons.. 39, 300 64, 130 +63. 2 
MECH VT WEEN $519, 863 $687, 425 +32. 2 
Total, exclusive of slate: 
Quantity............ approximate short tons..| 1,808,520 | 1,881,230 +4.0 
Kee BEE $23, 765, 686 |$24, 332, 537 +2, 4 
Slate as dimension stone 2..................- approximate short tons..| 3165, 110 167, 550 F1. 5 
O eege $3, 838, 428 | $4,027, 308 +4, 9 
Total, including slate: 
Quantity... ........ .. ..... ........- approximate short tons..| 1,973,630 | 2,048, 780 +3.8 
WO AA es eee A ECOLE $27, 604, 114 |$28, 359, 845 +2. 7 


1 Includes peer mica schist, volcanic rocks, argillite, and other varieties that cannot be classified in 


the rincipal grou 
etails of production, by uses, are given in the chapter on Slate in this volume. 


; Revised figures. 
BUILDING STONE 


Building stone is the most important branch of the dimension-stone 
industry. The following table gives the quantity and value of each 
kind of stone used for construction in 1936 and 1937. 
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Rough 
Kind Constructional Architectural 
Cubic feet Value Cubic feet Value 
1936 
E AAA eMe ode M CEDE LIN 1, 635, 160 $294, 223 344, 930 $381, 268 
Basal EE 154, 940 24 918 A essaie 
IV ar DIO: lero dee IN icc See eee EE eccles c ic need E t LE 124, 050 344, 994 
Limestone______. Seele ere ANE eege 1, 950, 690 272,164 | 2,862, 910 1, 033, 688 
Bandetone -2-220000 476, 040 141, 441 182, 110 112, 504 
Miscellaneous NAAA DE, OA A AA 
4, 216, 830 M0, 746 3, 514, 000 1,872, 454 
1937 | 
Grau e doe e Ad ee de 2, 082, 790 386, 267 572, 430 441, 569 
A tc oT 189, 120 21,482- | noci |; u SL 
ENS AAA A henc e need RN La AN as AM E aU 180, 720 521, 881 
Ëer WEE 2, 281, 090 380,324 | 2,563, 410 1, 021, 753 
SALAS ONO as 1, 510, 360 294, 657 126, 410 60, 260 
Miseellaneous --------22-2 aoaaa 670, 800 82.101 AAA EE 
6, 734, 160 1, 164, 921 3, 442, 970 2, 045, 463 
Finished 
Total 
Kind Sawed ! Cut ! 
Cubic feet Value Cubic feet Value Cubic feet Value 
1936 

Oranite o ooo... 358, 490 $868, 168 281,120 | $1,085,431 | 2,619,700 | $2, 629, 090 

AAA A AA A E EES 154, 940 32, 9 
Marble......................- 297,440 | 1,247, 960 350, 470 | 2, 187, 920 711, 960 3, 780, 874 
Limestone. ooo... 1, 130, 980 707,134 | 1,790,940 | 2,649,730 | 7,735,520 4, 662, 716 
BSandstone....................- 229, 270 240, 106 125, 465, 442 1, 013, 020 965, 493 
Miscellaneous... ..-...---..---|------------]------------ 432, 150 514, 553 432, 150 514, 553 
2,016,180 | 3,069,368 | 2,980,280 | 6,903,076 | 12,727,290 | 12, 585, 644 

1937 

Craneo u l. u. Cl. acia 338, 780 795, 945 328, 830 | 1,444,374 | 3,322,830 3, 068, 155 
TASS MEO APRA Det EE, ania ane 189, 120 21, 482 
Marble- ` 272, 000 1, 053, 137 278, 980 1, 761, 527 731, 700 3, 336, 545 
Limestone. ..................- 1, 291, 460 1, 092, 781 1, 600, 180 2, 601,677 7,736, 140 5, 096, 535 
Sandstone. ................... 29, 410 54, 021 99, 300 336,014 | 1,965, 480 944, 952 
Miscellaneous.___........ EE Em OO 68, 950 592, 814 739, 675, 005 
2,131,650 | 3,195,884 | 2,376,240 | 6,736, 406 | 14,685,020 | 13, 142, 674 


1 For granite, sawed stone corresponds to dressed stone for construction work (walls, foundations, bri dges 
and cut stone to architectural stone for high-class buildings. 


GRANITE 


Granite gained in all branches except curbing, the production of 
which was only about three-fourths that in 1936. The unit value of 
rough construction stone and rubble gained, but prices of cut stone, 
monumental stone, paving blocks, amd curbing were lower in 1937 
than in t E The following table shows production by States and 
uses 1n 1937. 
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The following tables show sales of monumental granite in the im- 
portant Quincy (Mass.) and Barre (Vt.) centers. 


Monumental granite sold by the quarrymen at Quincy, Mass., 1933-37 1 


Active : Active : 

Year plants Cubic feet Value Year plants Cubic feet | Value 
1933________ 8 41, 410 $76,972 || 1938______________ 3 46, 570 $85, 013 
1934___.____ 3 56, 290 100,879 || 1937_-..-.-.-.-.-.... 3 36, 020 80, 248 
1080... rl u e Sia 3 63, 450 95, 529 


1 Quincy granite is sold also for construction, curbing, rubble, riprap, and crushed stone. 


Monumental granite sold by the quarrymen in the Barre district, Vermont, 1933-37 1 


Year Cubic feet Value Year Cubic feet | Value 
1933____.... 563,570 | $1,405,270 || 1096 ....... 771,230 | $2, 109, 526 
1934. soe oue ten 709, 820 1, 878, 644 || 1937.................-...- 847, 740 2, 390, 377 
1035... ec bo 076, 820 1, 844, 006 


1 Barre granite is sold also for construction, paving blocks, and crushed stone. 


Estimated output of monumental granite in Barre district, Vermont, 1934-36 1 


1934 1935 1936 

Total quarry output, rough stock. __.__..........------- cubic feet. - 643, 050 668, 838 775, 626 
Shipped out of Barre district in rough. ....................... do.... 128, 610 133, 768 155, 125 
Manufactured in Barre dstrict do.... 514, 440 535, 070 620, 501 
Light stock consumed in district. ............................ do.... 213, 296 418, 024 484, 766 
Dark stock consumed in district.............................. do.... 241, 144 250, 814 290, 860 
Number of cutters in districet 2 222 c clc Lll... 900 1, 240 1, 550 
Average daily Wage... 2. 2ls.-nn ecc Ramnckuisseeses cea ce $8. 00 $8. 00 $8. 00 
Average number of days vworked 200 225 230 
Total pay roll for year____._... siii $1, 440, 000 | $2, 232, 000 | $2,852, 000 
Estimated overhead. ..................-........ Ll Lll l Lll Ll lll. 720,000 | 1,116,000 1, 420. 000 
Estimated value of light stock. ......._--..-.-.--------------------- 1,306, 195 | 1,358,577 1, 575, 490 
Estimated value of dark stock. ..................................... 964,575 | 1,003, 257 1, 163, 440 
Estimated polishing cost_..-..........-..--------------------------- 406, 858 423, 174 490, 739 
OUtDUUIIOM IWS eee ce rd 135, 619 141, 058 163, 580 

Total value EREECHEN e 4, 973, 247 | 6,274, 066 7, 671, 249 


1 Through the kindness of the Granite Manufacturers’ Association, Barre, figures covering the entire 
granite industry of the Barre district are given in this table to supplement figures of sales reported by 
quarrymen; figures for 1937 not yet available. 


BASALT AND RELATED ROCKS (TRAP ROCK) 


Trap rock, because of its dark color, is not used extensively for 
building. As the following table indicates, sales in 1937 were only 
about two-thirds as great as in 1936. 
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Basalt and related rocks (trap rock) (dimension stone) sold or used by producers in the 
United States, 1986-37, by States and uses 


Building stone 
Total 
Active | Rough construction Rubble 
State plants 
Short Short Short 
tons Value tons Value tons Value 
1936 

California...................... ¡A AA 20, 230 $6, 032 20, 230 $6, 032 
Connecticut__...--...-.-------- 1 (1) (1) E, A (1) 

A e cus Y AN AA , 160 2, 162 . 2, 160 2, 162 
IEA 1 1,950 $4,879. MESA CA 1, 950 4, 870 
Massachusetts. ..............-- ¡yl RP O , DOO 1, 200 2, 1, 
New Jersey................-..- 1 100 AA EE 100 101 
UN AA 3 3, 630 20, 741 420 91 4, 050 20, 832 
Pennsylvania. ............-.... 1 (1) E MEE. REIN (1) (1) 
Ac AAA 1 (1) (Y AAA: umu its (1) 1 
Undlistributed... elei. 6, 920 v P Lt y ai SNP. HRS 6, 920 7, 197 

11 | 212,600 32, 918 24, 810 9, 485 37, 410 42, 403 
1937 

California...................... Oo AA. EE (1) (1) (1) 1 
Connecticut-_-.. 8 3, 680 $4104 A, AA 3, 680 3, 164 
ECM 1 (1 O EA A (1) 1 
Marvland. 1 (1) Or A APA (1) (1) 
Minnesota. ...................-. L PST Hon A (1) (1) (1) (1) 
New Jersey.................... 1 (1) (p A AAA (1) (1) 
Di AA 2 (1) (1) (1) (1) 1 l 
Pennsylvania. .---------------- 4 9, 270 13. 224 AE AE 9, 270 13, 227 
Kate 4111 EE AA GE (1) 1 
Undistributed..................|--------.- 3, 220 5, 091 8, 930 6, 478 12, 150 11, 569 


16 | 216,170 21, 482 8, 930 6, 478 25, 100 27, 960 


1 Included under ““Undistributed.” 
2 1936, 154,940 cubic feet, approximate; 1937, 189,120 cubic feet, approximate. 


MARBLE 


The marble industry, which made striking gains in 1936, suffered 
moderate losses in both quantity and value in 1937. The highly 
ornamental variety of marble known as verde antique has been 
described by the Bureau in a recent report.! 


Marble sold by producers in the United States, 1936-37, by uses 


1936 1937 
Use == re a E ECCE 
Quantity Value Quantity Value 
Building stone: 
ough: 

KEE tee E cubic feet.. 17, 120 $32, 866 25, 100 $36, 925 
EEGEN eer do.... 106, 930 312, 128 155, 020 484, 956 

Finished 
EXUTIOE ou u. u. ul. . ul l l uuu 222 do.... 356, 400 | 1,668, 998 259, 400 901, 645 
E AAA AS do...- 291,510 | 1,766, 882 291, 580 1, 913, 019 
Total exterior.........................- do.... 373, 520 | 1,701, 864 284, 500 938, 570 
Total interior.........................- do.... 398, 440 | 2,079, 010 447, 200 2, 397, 975 
Total building stone..................- do.... 771,960 | 3,780,874 731, 700 3, 336, 545 

Monumental stone: 

Teough. o ———M— do.... 92, 660 93, 351 76, 090 91, 560 
Finished... liceo oo eer eset ees do.... 281,860 | 1,658,506 284, 490 1, 706, 616 
Total monumental stone. .................. do.... 374,520 | 1,751,947 360, 580 1, 798, 176 
A A E 
Total building a EE do....| 1,146,480 | 5,532,821 | 1,092, 280 5, 134, 721 
monumental........- approximate short tons. . 97, 800 |............ 95, 460 |...........- 


1 Bowles, Oliver, and Davidson, Florence, Verde Antique: Inf. Circ. 7008, Bureau of Mines, 1938, 10 pp. 
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Marble (dimension stone) sold by producers in the United States, 1936-37, by States 


and uses 
Building 1 Monumental Total 
Quantity 
State cula "m 
ubic ubic 
feet Value feet Value Shorttons| Value 
peras (approxi- 
mate) 

1936 
Alabama................. 22, 470 $199, 359 30, 420 $120, 484 52, 890 5,340 | $319, 843 
Arkansgag 11, 490 1S, (23° ME A 11, 490 970 13, 723 
California. ............... 5, 130 19, 028 A eR ELr 5, 130 440 19, 028 
Colorado................- (2) (2) 2) (2) (2) (2) 2) 
OGeorgia _---------------- 203, 500 | 1,175,957 | 169,180 665, 450 372, 680 31,580 | 1,841, 407 
Maryland...............- (D qp suu rr E iiu ce (2) (2) (2) 
Massachusetts. .......... 5, 330 16, 666 3, 780 24, 687 9, 110 770 41, 353 
Minnesota. .............- Gy: A AAA EE 2 (2) (2) 
Missouri. ...............- 148, 830 368, 418 5, 500 10, 998 154, 330 12, 820 379, 410 
New York. .............- (2) R (3) 9, 890 830 57, 774 
North Carolina. .........|.-........|].--..-..-... 2) (2) (2) (2) (2) 
'lTennessee...............- 246,800 | 1,333, 183 (2) (2) (2) (2) (2) 
Vermont................- 85, 720 389, 239 | 134,550 772, 340 220, 270 18,740 | 1,161, 579 
Virginia.................. (3) OG) A [itemm (2) (2 2 
Undistributed...-.-.-...- 42, 690 265, 301 31, 090 157, 988 310, 690 26,310 | 1, 698, 698 

771,960 | 3,780,874 | 374,520 | 1,751,947 | 1,146, 480 97, 800 | 5, 532, 821 

1937 
Alabama.............. z--| 26,810 176, 954 30, 240 136, 709 57, 050 4,850 313, 663 
Arkansas.............-..- 10, , 862 2, 570 2, 040 13, 430 1, 140 22, 902 
California................|] (@ || (9)  |..........]....--.-.--- (2) (2) (2) 
Colorado................. (2) 2 (2) (2) (2) (2) (2) 
Oeorgia ---------------- 41, 330 325,002 | 156,010 705, 405 197, 340 16, 770 | 1,030, 407 
Maryland...............- (D. |. XS | AAA E (2) (2) (2) 
Massachusetts... (2) (2) (2) (2) (2) (2) (2) 
Minnesota..............- (2) D MA AAA TIMES (3) (2) (3) 
Missouri..........-.....- 173, 330 430, 202 7,530 14, 912 180, 860 18, 040 445, 114 
Montana. -.............. CX wh GE € We AAA A (2) (2) (2) 
New York... (2) (2) (2) (2) (2) (2) (2) 
North Carolina. ......... (2) a (2) (2) (3) 3 
'ennessee................ 263, 280 1, 365, 601 4, 090 19, 360 267, 970 22,730 | 1,384,961 
Texas nl cele (2) (2) (2) (2) 
Vermont ee 174, 500 851,082 | 127,600 688, 489 302, 100 25,670 | 1,539, 571 
Kate fee (2) (2 (2) (2) (2) 2 
Undistributed AR 41, 590 166, 842 32, 540 231, 261 74, 130 6, 260 398, 103 

731,700 | 3,336, 545 360, 580 1, 798, 176 1, 092, 280 95, 460 | 5, 134, 721 


1 Includes serpentine marble (verde antique) sold as building and ornamental stone as follows: 1936, 14,560 
cubic feet valued at $189,704; 1937, 16,300 cubic feet valued at $145,136. 
2 Included under “Undistributed”. 


LIMESTONE 


Limestone is the most widely used of all building stones in the 
United States, and the Indiana district furnished approximately 
45 percent of the total quantity and nearly 67 percent of the total value 
of dimension-limestone sales in 1937. Sales of limestone for rough 
construction gained moderately in 1937. All other branches show 
small declines except rubble, sales of which fell to about one-half those 
in 1936. Unit prices of all products were considerably — in 
1937 than in 1936. 
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Limestone sold by producers in the Indiana oolitic limestone district, 1933-37, by 


classes 
Construction 
Y ear Rough block Sawed and semifinished Cut 

Cubic feet Value Cubic feet Value Cubic feet Value 
A ae ee A 2, 036, 460 $733, 804 369, 230 $239, 229 | 2,452,970 | $3, 844, 789 
A 1, 226, 420 447, 299 445, 440 342,997 | 1,123,650 1, 896, 
1935 oe ee aioe bebe Ys 1, 585, 150 423, 741 591, 850 359, 942 587, 870 963, 562 
Är ose A 2, 346, 380 698, 231 1, 028, 740 577, 368 | 1, 456, 190 1, 861, 947 
AAA E 2, 152, 560 727, 425 957, 240 633,350 | 1,332, 330 2, 168, 229 

Construction—continued 
Other stone 
Year Total 
i Short tons 
Cubic feet (approximate) Value Short tons Value 

109g. cri loc esse a 4, 858, 660 352, 260 $4, 817, 822 150, 140 $80, 961 
jor MEET" 2, 795, 510 203, 000 2, 687, 182 183, 510 94, 61) 
A ee Lin 2, 764, 870 207, 000 ], 747, 245 160, 000 107, 000 
T0361. atau aS an d UE A ie 4, 831, 310 350, 270 3, 137, 546 178, 150 132, 898 
I087- accu cA S LE D ME TUE 4, 442, 130 322, 050 3, 529, 004 139, 250 68, 253 


Indiana limestone sold by mills in the district not operated by quarry companies and 
by mills of quarry companies from stock obtained at quarries other than their own, 


1933—37, by classes 


Sawed and semi- Cut Total 


nished 
Sales by mills— 

Cubic Cubic Cubic 

feet Value feet Value feet Value 
IE E E E E PANES E E — — — 1, 198, 430 |$1,900,414 |1, 198, 430 |$1, 900, 414 
E A II ute 58,940 | $75,384 | 589,810 |1,056, 293 | 648,750 | 1,131,677 
lo bac Patio Sasa eee eae te ser 59, 950 23,209 | 536,680 | 832,412 | 596, 630 855, 621 
1936: 


Not operated by quarry companies. --- 
Of quarry companies from stock ob- 
tained at quarries other than their 


1937: 
Not operated by quarry companies. ... 
Of quarry companies from stock ob- 

tained at quarries other than their 


137,370 | 162,840 | 654,340 | 984,118 | 791,710 | 1, 146, 958 


324,190 | 165,175 | 737,810 | 972, 523 |1,062, 000 | 1, 137, 698 


— RsC | —. a | — | —. E ————————— 


461,560 | 328,015 |1,392,150 |1, 956, 641 |1, 853, 710 | 2, 284, 656 


ts | 


38, 000 22,000 | 540,000 | 940,000 | 578,000 962, 000 


130, 340 71,815 | 602,249 | 991,488 | 732,589 | 1,063, 303 


— | — |w m a | —— p| —r | —rn ro 


168, 340 93,815 |1, 142, 249 |1, 931, 488 |1, 310, 589 | 2, 025, 303 
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Limestone and marble sold by producers in the Carthage district, Jasper County, Mo., 
1933-87, by classes 


Dimension stone (rough and dressed) Other stone 
Building Monumental Total 
Y ear 
Short 
Cubic f f Short tons tons | Value 
feet Value | Cubic | Value Cubic (approxi- Value 

feet feet mate) 
ses 63,570 | $175,545 | 5,750 | $8, 421 69, 320 5,790 | $183, 966 | 48,840 | $56, 684 
1954 Llc SQ 33, 020 81,555 | 6,110 | 10,722 39, 130 3, 260 92, 277 | 41,090 | 39, 159 
1935_____________ 71,930 | 142,507 | 2,620 | 9,246 74, 550 6,220 | 151,753 | 46,470 | 66, 211 
1936 ..---... 116,970 | 296,653 | 5,500 | 10,998 | 122, 470 10,220 | 307,651 | 69,370 | 109, 028 
1987 nouis 128,570 | 338,040 | 7,530 | 14,912 | 136, 100 11,380 | 352,952 | 95,840 | 128, 617 


Limestone and marble sold by producers at Mankato and Kasota, Minn., 1933-37 


Building stone (rough 
and dressed) Other stone Total 
Y ear 
Short tons 
Cubic feet Value Short tons Value (approxi- Value 
mate) 

1089 EE 266, 860 $402, 225 45, 050 $34, 859 65, 340 $437, 084 
E ENEE 99, 010 188, 484 13, 940 10, 119 21, 360 198, 603 
Är Ve EECH 83, 020 111, 396 35, 320 21, 530 41, 410 132, 926 
AE AA 157, 130 332, 699 51, 090 54, 163 68, 570 386, 862 


"Dor E 143, 580 251, 164 36, 860 40, 106 47, 750 291, 270 


SANDSTONE 


Sales of sandstone for rough construction in 1937 were more than 
twice as great as in 1936; sales of rubble and flagging made moderate 
gains; but the demand for higher grades of building stone, both rough 
and finished, was smaller. Paving-block sales dwindled to & mere 
fraction of the 1936 output. Prices of all sandstone products except 
flagging were somewhat lower. 
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Bluestone sold in New York and Pennsylvania, 1936-37, by uses 1 


Dimension stone 
Other stone 


Building Curbing Flagging Total 
State SSES | a e —— i II 
pre 
Cubic Cubic Cubic Cubic Short 
feet Value feet Value feet Value feet KE Value tons Value 
mate) 
1936 
New York............. 49, 570|$83, 8001106, 640 ers 936/118, 460|$82, 263|274, 670|23, 210|$275, 999169, 460|$69, ss 
Pennsylvania.......... 2, 000| 1,013 15, 210 5, 992| 51, 160| 39, 745 68, 370 5, 3301 56, 750 500 
51, 570| 84, 813}121, 850| 125, 928/169, 620|122, 008/343, 040/28, 540] 332, 749/69, 960| 70, 246 
1937 A WESSSR A WGSESESE aa eqq 
New vork 30, 620| 81, 099) 65, 700} 71,041| 94, 310| 62, 937/190, 630|16, 110| 215, 077|25, 290| 24, 899 
Pennsylvania.......... 6,150| 12, 385| 7,330| 5,405104, 630/113, 482/118, 110| 9,980| 131,272) 280 290 


EEE } O oie | eee H _____É______E_EE | creams | egress Ä eee qQQxÓQoor rmm | oe 


36, 770} 93, 484| 73,030] 76, 446/198, 940/176, 419/308, 740/26, 090) 346, 349/25, 570} 25, 189 


1 Figures included in preceding table for sandstone. 


MISCELLANEOUS STONE 


The following table includes certain types of dimension stone that 
do not fall in any of the groups already discussed. The principal 
varieties are mica schist, argillite, various light-colored volcanic rocks, 
and soapstone. 


Miscellaneous varieties of stone (dimension stone) sold or used by producers in the 
United States, 1936-37, by States and uses 


Building 
Flagging Total 
Active| Rough and Rubble 
State plants dressed 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
1936 

Ardzong -a 1 (1) Ch SÉ E A A AE (1) (1) 
CGaltorniga -------------- 6 | 2,470 | $6, 863 1,340 | $3, 049 l.._...-1........ 3,810 | $9,912 
Colorado...................- 1 (1) (1) 1) (o TE ES OMEN (1) 
Maryland.................- 3 6) (1) (1) O A eis 6,210 | 18, 097 
New Jersey................-. 2 ú (D A m usun te A (1) 1) 
New vork 1 (1) CA RENE AA DE, us S u (1) (1) 
Pennsylvania............... 8 | 17,090 | 22,309 |... LL l... 17,090 | 22,309 
Vireinia 2 l ¡O AA AAA MAA inp (1) 
Undistributed. .............].......- 17,780 |485, 381 620 2,201]: IA 12, 190 | 469, 545 

24 1237, 340 |514,553 | 1,960 | 5,310 |........ |]... ---- 39, 300 | 519, 863 
Alaska 1 (1) ES O AA A A AA (1) (1) 
Arizong -MaMo 1 1 (1). AA AE US AA (1) l 
California. .................- 9 | 20,720 | 16,548 |........]......-- 100 | $1,000 | 20, 820 | 17, 548 
District of Columbia........ 1 l (D ou uultis scat l 

o0: 47. DORUM 22:222: pec adl AA EE (1) (1) (1) (1) 

Maryland -____..._....._---- 4 (1) (D duces A (1) (1) 8,690 | 21,560 
New Jersey...............-- 2 (1) OH A E A DES (1) l 
New York.................- 1 1 (D AMO AA AA AA 1 (1) 
Pennsylvania..............- 8 | 18,820 | 28,350 |... E ] 22 2-2] 2 ------ 18,820 | 28,350 
Puerto Rico................ E 920.1 2 WEE WEEN lu Ec , 920 2, 122 
Rhode Island............... 1 (1) CO O AAA A A AA (1) (1) 
Vireinia 2 (1) (D. EA A eadein thee (1) (1) 
Undistributed EE, oU. 19, 310 1627, 985 |__|. 1, 260 | 11, 420 | 11,880 | 617, 845 

33 |262, 770 |675,005 |........|].....-.- 21,360 | 12, 420 | 64, 130 | 687, 425 


1 Included under “Undistributed.” 
2 1936, building stone approximately 432,150 cubic feet; 1937, building stone approximately 739,750 cubic 
feet; flagging, approximately 13,780 cubic feet. 
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TRENDS IN THE USE OF BUILDING AND MEMORIAL STONE 


Stone is among the most enduring of all building materials, and its 
architectural adaptability has been recognized for ages; therefore it 
finds an important place in construction, chiefly in nonresidential 
buildings. However, because stone must compete with other building 
materials its sales do not always keep pace with building activity. 
As indicated in figures 1 and 2, granite is the only type of stone for 
which sales showed a gain commensurate with the moderate gain in 
building during 1937. Sales of limestone and sandstone advanced 
slightly, and marble sales receded from the level of 1936. 

Sales of memorial granite increased about 7 percent, while sales of 
memorial marble decreased about 4 percent in 1937 compared with 


80 
N N Limestone 
IN cK 


NY Nonresidential building 


100 
= 


Zem 
a 
~ 


INDEX NUMBERS, 1926 AVERAGE 


0 
1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 


FIGURE 1.—Sales of limestone and sandstone compared with total building and nonresidential building, 
1928-37. To facilitate comparison, unlike units have been reduced to percentages of the 1926 value. Stone 
figures are from the Bureau of Mines and include rough and dressed stone; building contracts are from 
F. W. Dodge Corporation. 


1936. The Bureau has recently issued a report ? showing trends in 
memorial stone sales over a period of years. 


NEW DEVELOPMENTS 


A granite firm of Aberdeen, Scotland, has perfected a new polishing 
process whereby a reflecting surface of unusual brilliance is obtained. 
Grinding and polishing are accomplished in five steps. The fourth 
step, which gives the deep mirror reflection, involves the use of a 
heavy felt pad supplied with rouge (oxide of iron). The process has 
been described in some detail in a recent article.’ 

The continued lag in building construction has resulted in a cor- 
responding lack of activity in the stone industries which depend chiefly 
upon the building trades for their markets. Furthermore, stone is 
encountering growing competition from other types of building ma- 
d eret rp and Schauble, Mabel, Trends in Sales of Memorial Stone: Inf. Circ. 6988, Bureau of 

in 


La Monumental & Architectural Stone Journal, Secrets of the Mirror Polish on Granite: Vol. 5, No. 5, May 
pp 
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terials, such as glass blocks, cast stone, aluminum, and steel. The 
fabricators of building stone are therefore perfecting their mechanical 
equipment and improving their processes in an effort to reduce costs 
and thus promote favorable competitive conditions. There is also 
evidence of a wider use of rubble or ashlar veneer about 4 inches thick, 
not more than 6 or 8 inches high, and more than twice as long as it 
is high. Such construction is pleasing and durable, and the expense 
for upkeep is virtually negligible. | 
Much work is being done, particularly in Europe, on the weathering, 
preservation, cleaning, testing, and restoration of building stones. 
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FIGURE 2.—Sales of building marble and granite compared with total building and nonresidential building, 
1928-37. To facilitate comparison, unlike units have been reduced to percentages of the 1926 value. Stone 
figures are from the Bureau of Mines and include rough and dressed stone; building contracts are from 
F. W. Dodge Corporation. 


A publication * that may be of interest to stone producers appeared 
recently. 


CRUSHED AND BROKEN STONE 


The production of crushed and broken stone is a widely scattered, 
diversified industry that has attained large proportions. The sales 
value of 1ts many products, excluding cement and lime, was nearly 
$122,000,000 in 1937. A comprehensive discussion of the industry 
has been published recently.’ 

Sales of crushed and broken stone gained 1 percent in quantity and 
nearly 4 percent in value in 1937 over 1936. Moderate advances are 
recorded for most of the principal uses. Sales of agricultural and 
metallurgical stone increased substantially. Sales of riprap were less 
than one-half of those reported in 1936, but this was due mainly to 

* Bowles, Oliver, Dimension Stone: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 
New York, 1937, pp. 763-794. 


i Patterson, Seely B., Crushed and Broken Stone: Am. Inst. Min. and Met. Eng., Industrial Minerals 
and Rocks, New York, 1937, pp. 795-836. 
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virtual completion of contracts for the San Gabriel Dam project in 
California, which required enormous quantities of stone in 1935 and 
1936. 

The following table of salient statistics shows the quantity and value 
of crushed and broken stone sold during 1936 and 1937, by uses. 
Detailed data on asphaltic stone and slate granules and four are given 
in the chapters of this volume on Asphalt and Slate. 


Crushed and broken stone sold or used by producers in the United States, 1986-87, by 
principal uses 


1936 1937 
Use Value Value 
Short tons |———————————————| Short tons |——————————— 
Total Average Total Average 
Concrete and road metal.......... 79, 336, 740 1$76, 095, 094 $0. 96 | 80, 271, 900 |$70, 972, 465 $0. 96 
Railroad ballast................... 7, 934, 080 | 6,022, 693 .46 | 8,160,670 | 5,852, 143 .72 
Metallurgical..................... 17, 724, 880 | 11, 576, 156 . 65 | 21,331,970 | 14, 704, 458 . 69 
Alkali works...................... 4,394,670 | 2,107, 112 .48 | 4,860,520 | 2,295, 599 . 47 
Ri aD eege 11,318,880 | 8, 922, 761 .79 | 5,388,920 | 5,850, 101 1. 09 
Agricultural.....................- 3, 907, 710 | 4,512,703 1.15 | 5,004, 930 | 6,454, 695 ]. 29 
Refractory (ganister, mica schist, 
dolomite, soapstone)...........- 1, 324, 040 | 1,831, 603 1.38 | 1,525,260 | 2,258,900 1. 48 
Asphalt filler..................... 210, 370 498, 031 2. 37 351, 590 686, 951 1. 95 
Caleium carbide works. ...-....... 348, 170 178, 694 Wal 472, 240 266, 557 . 56 
Sugar factories.................... 540, 470 754, 967 1. 40 566, 620 862, 660 1. 52 
Glass factories. ..................- 265, 890 429, 546 1. 62 274, 770 460, 352 1. 68 
Paper mills....................... 255, 880 399, 861 1. 56 322, 810 589, 001 1. 82 
Other uses. ......................- 2, 046, 120 | 4,430, 982 2.17 | 2,729,810 | 4,626, 619 1. 69 
I 129, 607, 900 1117, 760, 293 . 91 |131, 262, 010 |121, 880, 591 . 93 
Portland cement (including ‘‘ce- 
ment rock") 1.................-- 28, 650, 000 (O: V WEE 29, 547, 000 (D. — [ell 
Natural cement (**cement rock'")1. 
MO oo dana 7, 500, 000 O (NEE 8, 250, 000 CN ¿L 
Total stone. ................ 165, 758, 000 |............|.........- 169, 059, 000 |............].........- 
Asphaltic stone... ................. 547,333 | 2,420,792 4. 42 447,213 | 2,035,410 4. 55 
Slate granules and flour........... 289,650 | 1,646, 780 5. 69 277,010 | 1,578, 014 5.70 


1 Value reported as cement in the chapter on Cement. 
2 No value available for stone used in manufacture of cement and lime. 
3 Value reported as lime in chapter on Lime. 


The following tables show production and value of stone used for 
concrete aggregate, road construction, and railroad ballast for a series 
of years and by States for 1937. 


Concrete and road metal and railroad ballast sold or used by producers in the United 
States, 1933-37 


Concrete and road metal Railroad ballast Total 
Year SSS 

Short tons Value Short tons Value Short tons Value 
1938222. RN 40, 857, 120 |$35, 843, 318 | 4.633, 400 | $3, 175, 418 | 45, 490, 610 | $39, 018, 736 
e SERRE HERR 55, 244, 470 | 52, 471, 430 | 5,323,450 | 3,995,177 | 60, 567,920 | 56, 466, 607 
ANA CINE UNDE 49,487,510 | 44,888,513 | 5,267,010 | 4,011,469 | 54,754, 520 | 48, 899, 982 
A eas 79,336,740 | 76,095,094 | 7,934,080 | 6,022,693 | 87,270,820 | 82, 117, 787 
rr EE 80, 271, 900 | 76,972,465 | 8,160,670 | 5,852, 143 | 88, 432,570 | 82, 824, 608 
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Concrete and road 


meta] Railroad ballast Total 
State 
Short tons Value Short tons Value Short tons Value 
1936 
Alabama. ...................- 571, 070 $686, 385 |............]...---.....- 571, 070 $686, 385 
AI889K8.._... pne c i 21, 970 21,4247 AAA AA 21, 970 31, 747 
ATİZON8----------------------- 1 75, 700 L24910 |... EE 1 75, 700 1 74, 216 
Arkansas...........-..-..--..- 1 274, 060 1 264, 408 1 122, 000 | 1 $103, 349 1 396, 060 1 807, 757 
California...................-- 3, 640, 860 | 2,780, 233 471, 600 202, 745 | 4,112, 460 2, 982, 978 
Colorado...............-....-. 1 701, 710 1 484, 717 29, 820 29, 823 1 731, 530 1 514, 540 
Connecticut. ................. 1, 314,920 | 1,286, 110 1 165, 150 1 137, 769 111, 480, 070 | 1 1, 423,879 
Delaware. ...--.-------------- (?) Co MAD AAA Spa ans (2) (2) 
FKlotlda. .---------------------- 1,159,000 | 1,153,353 147, 970 96,558 | 1,306,970 1, 249, 911 
Georgia....._.---------------- 1 1, 196, 300 | 1 1, 131, 653 (2) (?) 1 1, 196, 300 | 1 1, 131, 653 
Hawaii.....................-- 435, 780 661, 808 (3) (2) 1 435, 780 1 661, 808 
o L 2 ce pur TE 968, 210 680, 249 |... Sed GER 968, 210 680, 249 
Minois c u Sut upa 6, 947,310 | 5. 482, 848 568, 570 376,009 | 7,515,880 5, 858, 857 
Indiana....................... d 402, 250 | 2,109, 390 99, 510 71,499 | 2,501,760 , 180, 889 
TIOWBs A 1 3,521,170 | 1 2, 943, 060 107, 120 48, 233 | 1 3,628,290 | 1 2, 991, 293 
Kansgnsg ..-------------------- ] 65, 5, 282, 333 278, 610 221, 131 | 4, 744, 530 5, 503, 464 
Kentucky. ..................- 2,195, 250 | 1,931,524 305, 070 150, 479 | 2,500, 320 2, 082, 003 
Louisiana....................- (3) (1) (1) (2) ) ( 
ECH EE 55, 430 89, 302 |....---------ļ------------ 55, 430 89, 302 
Maryland. --.----------------- 891,120 | 1,065, 033 252, 260 308,738 | 1,143, 380 1,373,771 
Massachusetts. ............... 1,905,630 | 2,048, 142, 400 110,159 | 2,048, 030 2, 158, 844 
Michigan..................... 1, 605, 470 875, 736 91, 040 ,642 | 1,696,510 931, 378 
Minnesota.................--- 1 485, 420 1 464, 416 1 2, 500 1 2, 500 1 487, 920 1 466, 916 
Missouri.....................- 1 2, 428, 990 | 1 2, 484, 839 104, 050 74,843 |1 2,533, 040 | 1 2, 559, 682 
Montana..................-.. 205, 890 ¡A .|. 205, 890 165, 3 
Nebraska. ...................- 191, 910 ; 788: A obec aa ase 191, 910 220, 788 
Nevada 1 468, 250 1 231, 763 (2) (2) 1 468, 250 1 231, 763 
New Hampshire.............. 1 34, 640 125,402 ME ees 1 84, 640 1 25, 462 
New Jersey.................-. 1 1, 869, 420 | 1 2, 222, 336 1 54, 260 1 50, 187 | 1 1,923,680 | 1 2, 272, 523 
New Mexico.................- . 680 661, 571 267, 840 191,120 | 1,072, 420 852, 691 
New York 6, 972, 550 7, 353, 506 789, 720 653, 226 7, A i » 732 
North Carolina............... 1 2, 409, 720 | 1 2, 656, 783 ) (2) 1 2, 409, 720 | 1 2, 656, 783 
AAA MCN EE 4,552,830 | 3,0680, 400 753, 090 557,361 | 5,305, 920 4, 237, 851 
Oklahoma...................- 83, 980 720, 129 296, 690 175, 210 | 1,080, 670 895, 339 
Oregon. -——————————————————-- 406, 050 1, 856, 545 3, 000 2, 0 2, 409, 050 1, 858, 595 
Pennsylvania................. 7. 527,810 | 9,432, 522 642, 250 649, 028 | 8,170,060 | 10,081, 550 
Puerto Ríco.................- 1 4,570 1 3, 026 (?) (2) 14,570 1 3, 026 
Rhode Island................. 165, 910 302,030 A s 165, 910 302, 030 
South Carolina............... 396, 360 511, 324 207, 830 230, 600 St 741, 924 
South Dakota. ............... 176, 110 215, AA eus 176, 110 215, 798 
Tennessee. 1 2, 108, 410 | 1 1,837, 824 381, 770 282, 192 | 1 2, 400, 180 | 1 2, 120, 016 
o A an ee A 1 1, 582, 600 | 1 1, 456, 088 1 245, 790 1 166, 142 | 1 1,828, 390 | 11,622,230 
(831 EE 1 147, 470 1-245,992 AAA ME 1 147,470 1 77,932 
Vermont.....................- 1 132, 180 185,078. AAA AA 1 132, 180 1 185,073 
Virginia... o c JQ uu 2: 1 2, 713, 840 | 1 2, 551, 665 678, 780 521, 295 | 1 3, 392,620 | 1 3,072, 960 
Washington. ................. 1,901,500 | 1,516,322 |............].---..----.- 1, 901, 500 1, 516, 322 
West Virginia. ..............- 1 1, 188, 660 | 1 1, 279, 410 177, 130 113, 148 | 1 1,365,790 | 1 1,392, 558 
Wisconsin acd n ct 2,321,810 | 1,891, 491 75, 000 42, 000 | 2,396,810 1, 933, 491 
Wyoming....................- , 150 , 003 32, 340 6, 925 196, 490 125, 928 
Undistribated ee 842, 000 908, 774 440, 920 392, 732 | 1,282,920 1, 301, 506 
79,336,740 | 76,095, 094 | 7,934,080 | 6,022,693 | 87,270,820 | 82, 117. 787 
1937 
Alabama...................... 1 324, 660 1:326, 425- oe GER 1 324, 660 1 326, 425 
O AAA 38, 4 50,845 AA A 38, 450 59, 845 
Arizona____.. umen 639, 710 857,750 1 22, 690 1 7,022 1 662, 400 1 864, 772 
Arkansas.................-..- 250, 233, 370 1 109, 150 1 79, 448 1 359, 240 1 812, 818 
California....................- 5,301, 630 | 3,509, 713 1 753, 570 1 273, 216 | 1 6,055, 200 | 1 3, 782, 929 
Colorado.....................- 452, 100 380, 156 120, 750 28, 374 572, 850 , 530 
Connecticut. ................- 1 1, 365, 810 | ! 1, 256, 736 213, 080 180, 786 |11,578,890 | ! 1,437,522 
Delaware. ` (2) CA Sekt AA E (2) 
Florida ------------ 1, 342, 740 1, 142, 258 89, 650 47,872 1, 432, 390 1, 190, 130 
COOP ao ls 1 1, 455, 080 | 1 1, 388, 765 48, 450 33, 283 | 1 1,503,530 | 1 1, 422, 048 
Hawaii... .. . . . . . . . . . 1 591, 680 1337, 626 leonel Dias 1 591, 680 1 837, 623 
Le e SES 871, 000 659, 480 |............]------------ 871, 000 659, 480 
Minois---.-.------------------ 1 7, 070, 560 | 1 5, 853, 440 425, 950 297, 984 | 17,496,510 | 1 6, 151, 424 
A A , 293, 360 | 2,053, 629 145, 910 109, 949 , 439, 270 2, 163, 578 
A Tace , 642,350 | 3, 677, 557 , 690 20, 881 , 682, 3, 698, 438 
ATT RI A 1 2, 915, 420 | ! 4, 236, 890 273, 230 207, 419 | 13,188,650 | ! 4, 444, 309 
"Kentucky. ..................- 2, 517, 430 | 2, 325,914 424, 090 258, 653 | 2,941,520 2, 584, 507 
Louisiana....................- (1) A AREA A (2) (2) 
MEE: cata da a 104, 030 142,45 APA AAA 104, 030 142, 545 
Maryland.................... 655, 180 787, 202 9, 860 14, 255 665, 040 801, 457 
Massachusetts...............- 1, 822, 710 , 800, 130, 030 100, 637 | 1,952,740 1, 900, 842 
Michigan... ` , 499, 460 | 1 1, 108, 955 112, 960 75,588 | 11,542,420 | 11,184,543 
Mionesota ......------------ 657, 730 627, 967 (2) (2) 1 657, 730 1 627, 967 
Missouri.....................- 12, 599, 310 ! 1 2, 907, 041 102, 340 92, 574 | 1 2, 701, 650 ! 1 2, 999, 615 


See footnotes at end of table. 
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Concrete and road metal, and railroad ballast sold or used by producers 1n the United 
States, 1986-87, by States and uses— Continued 


Concrete and road : 
SS metal Railroad ballast Total 


Short tons Value Short tons Value Short tons Value 


Montana. .........-.........- 1 98, 960 1903 18) Loca ee eee 1 98, 960 1 $93, 131 
Nebraska....................- 667, 330 007,538 AAA A 667, 330 907, 538 
Nevada 2-2-2- 92, 120 86, 473 (2) (2) 1 92, 120 1 86, 473 
New Hampshire.............. 1 26, 200 ETS MEM DEE 1 26, 200 1 37, 832 
New Jersey..................- 2, 166,730 | 2,216, 191 60, 150 $57,926 | 2, 226, 880 2, 274, 117 
New Mexico.................- 1 518, 360 ! 130, 606 184, 840 163, 092 1 703, 200 1 293, 6 

New York...................- 1 7,326,050 | 1 7, 817,011 806, 590 , 348 | 1 8, 132,640 | ! 8, 426, 359 
North Carolina. .............. 1 2,372,800 | ! 2, 517, 274 (2) (?) 2, 594, 030 2, 782, 549 
North Dakota. ..............- 44, 570 E e EE, auus 44, 570 13, 012 
RI A A 1 5, 133, 520 | 1 4, 278, 747 837, 010 613, 323 | ! 5,970, 530 | 1 4,892, 070 
Oklahoma..............-....- 1 864, 060 1 776, 436 183, 680 108, 708 | ! 1,047, 740 1 885, 144 
BN Sea u u... ee 1 1, 852, 140 | 1 1, 279, 505 27, 100 20, 053 | 11,879, 240 | 1 1, 299, 558 
Pennsylvania................- 6,123, 720 | 6,319,818 1 796, 070 1 775,837 | 1 6, 919,790 | ! 7,095, 655 
Puerto Rico. ................- 152, 520 174, 110 8, 710 5,477 161, 230 179, 587 
Rhode Island................. 1 73, 910 LD 097: AAA AI 1 73, 910 1 127, 797 
South Carolina............... 762, 560 1, 053, 119 114, 750 88, 892 877, 310 1, 142, 011 
South Dakota. ............... 286, 960 45,871 AAA WEE 286, 960 348, 877 
Tennessee__........ 1 1, 797, 150 | 1 1, 589, 813 453, 540 320, 253 | ! 2, 250,690 | ! 1,910, 066 
Toras osa adoos 1,616,000 | 1,472, 742 309, 930 186,087 | 1,925,930 1, 658, 829 
Utah sse runc 1 230, 170 1 147, 488 810 351 1 230, 980 1 147, 839 
Vermont..............-....--.- 86, 180 119,417 A ce trs 86, 180 119, 417 
Virginia. ...................-- 3, 130, 140 | 2,947, 982 1 559, 590 1 430, 978 |13,689, 730 | 1 3, 378, 960 
Washington. ................- 1 1, 528, 770 | ! 1, 280, 944 (1) (2) 11,528, 770 | 11, 280, 944 
West Virginia................- 1, 261, 680 | 1,833,444 238, 320 140, 363 | 1,500, 000 1, 973, 807 
Wisconsin................-..- 1 2, 453, 150 | 1 2, 019, 811 47, 270 36, 812 | ! 2, 500, 420 | 1 2, 056, 623 
Wyoming....................- 184, 160 108, 999 1 16, 110 1 5, 463 1 200, 270 1 114, 462 
Undistributed................ 1,081, 500 | 1,098,882 404, 800 461, 239 | 1,355,070 1, 294, 846 


A o | k. | Ce |} EN 


80, 271,900 | 76,972, 465 | 8,160,670 | 5,852, 143 | 88, 432, 570 | 82, 824, 608 


! To avoid disclosing confidential information certain totals are somewhat incomplete, the figures not 
included being combined under ‘‘Undistributed.”’ 
2 Included under ‘‘Undistributed.”’ 


Commercial and noncommercial operations.—The following table 
shows production of crushed stone for concrete and road metal and 
railroad ballast during recent years by Government agencies of various 
kinds contrasted with that by commercial enterprises. From 1935 to 
1937 nearly one-third of the total production has been by noncom- 
mercial agencies. A second table, compiled for the first time this 
year, shows total noncommercial production in 1937, by uses. 


Crushed stone sold or used by commercial and noncommercial operators in the United 
States, 1933—37 1 


[Figures for ‘‘noncommercial operations”” represent tonnages reported by States, counties, municipalities, 
and other Government agencies, produced either by themselves or by contractors expressly for their con- 
sumption often with publicly owned equipment; they do not include purchases from commercial produ- 
cers. Figures for “commercial operations” represent tonnages reported by all other producers] 


Commercial operations Noncommercial operations Total 
Perens FH ras 
0 0 0 
Year Aver- | change - Aver- | change | Per- change 
age lin quan- age - | m quan- | “ent of in quan- 
Short tons | value : total | Short tons | value : total | Short tons q 
tity : tity tity 
Per | from |QUan per | from |9020- from 
ton tity ton tity 
preced- preced preced- 
ing year ing year ing year 
1933. ..... 37, 839, 200 | $0. 84 —12.6 | 83.2 | 7,651,410 | $0.95 —12.2 | 16.8 | 45, 490, 610 —12.5 
1934______ 43, 259, 180 i +14.3 | 71.4 | 17, 308, 740 .91 | +126.2 | 28.6 , 567,920 | +33. 1 
1935...-... 38, 090, 660 . 90 —11.9 69.6 | 16, 663, 860 .87 —3.7 30. 4 | 54,754, 520 —9.6 
1936....... 57, 494, 430 93| +50.9 | 65.9 | 29, 776, 390 .95 | +78.7 | 34.1 | 87,270,820 | +59. 4 
1987 2.5.2. 62, 315, 350 88 +8.4 | 70.5 | 26,117,220 | 1.06 | —12.3 | 29.5 | 88, 432, 570 +1.3 


1 Includes stone for concrete and road metal and railroad ballast. 
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Production of noncommercial stone in the United States in 1937, by uses 


Use Short tons Value Use Short tons Value 
Building stone............ 139, 920 $231, 623 || Crushed stone............ 26, 117, 220 | $27, 762, 718 
Rubble................... 26, 210 53, Agriculture (limestone)... 766, 750 1, 067, 197 
Flagging.................. 520 3,050 || Other. ..................- 982, 530 552, 494 
¡Si AA 680 14, 880 — a Ë — 
Riprüp........2 2. 1, 249, 560 1, 233, 990 29, 283, 390 | 30, 919, 482 


Methods of transportation.—The following table shows the quantities 
of concrete and road metal conveyed by each of the principal means of 
transportation during 1936 and 1937: 


Concrete and road metal shipped by commercial and noncommercial operators in the 
United States, 1986-37, by methods of transportation 1 


Commercial opera- | Noncommercial oper- Total 
tions ations 
Method of transportation 
Short tons | Percent | Short tons | Percent | short tons | Percent 
of total of total of total 
1936 
Ze A ATAR 14, 995, 550 AE. AAA AA 14, 995, 550 18.9 
A ee eg 3, 494, 940 A AAA AS 94, 940 4.4 
Ke hl A NN esae nes ew 28, 122, 570 56.7 | 29, 776, 390 100. 0 | 57,898, 960 73.0 
Unspecifled......................... , 047, B. n A A , 047, 3.7 
Total: 

Quantity..................- 49, 560, 350 100. 0 | 29, 776, 390 100.0 | 79, 336, 740 100. 0 

VE AAA $47, 660, 574 |.........- $28, 434, 520 |.........- $76, 095,094 |.........- 

PP MM rM Ó——— ad ERR — —— R———ÓÓ—Ó ÓMMM 

1937 
A AAA 13, 975, 340 25.8 A AA 13, 975, 340 17.4 
NE AAA O CE Ee 4, 581, 500 ¿D AAA IN , 581, 5.7 
¿ui E AA 33, 262, 550 61.4 | 26, 117, 220 100.0 | 59, 379, 770 74.0 
Unspecifled......................... 2, 335, 290 4.3 AA A , 335, 200 2.9 
Total: 

A A 54, 154, 680 100.0 | 26, 117, 220 100.0 | 80, 271, 900 100.0 

VEH TEE $49, 209, 747 |.......... $27, 762, 718 |.......... $76, 972, 465 |.........- 


1 Exclusive of railroad ballast, virtually all of which is shipped by rail. 
GRANITE 


Although the quantity of granite sold as crushed or broken stone 
totaled about 6,260,000 tons less in 1937 than in 1936, the decrease 
was due almost entirely to the completion in 1936 of enormous con- 
tracts for riprap in California referred to elsewhere. A little less 
granite was used in concrete and for road construction in 1937 than 
1n 1936, but the price was about 2 cents a ton higher. "The quantity of 
railroad ballast used increased considerably, but the average price was 
much lower—-65 cents a ton as against 80 cents in 1936. 
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STONE 1041 
BASALT 


Basalt and other dark igneous rocks generally designated as trap 
rock are, because of their strength, toughness, and ability to withstand 
wear, used widely for road building and as concrete aggregate.  Pro- 
duction was slightly less in 1937 than in 1936, and prices averaged 
3 cents a ton lower. 
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MARBLE 


Producers of building and memorial marble find outlets for part of 
their waste stone in the form of crushed and pulverized products. 


Marble (crushed and broken stone) sold by producers in the United States, 1936-37, 


by States 1 
1936 1937 
SES Acti Short Acti Short 
ctive or ctive or 
plants tons Value plants tons Value 

Alabnanülcl2zicennossezeniccizbweddeU 3 18,550 | $42,214 3 32, 170 $52, 585 
Arkansas...... . 090 9x lods 1 4, 094 2 4, 499 
E A A A 1 9, 010 11, 607 1 8, 040 10, 717 
Massachusetts ----------------------- [p ——"O (Neu el EE, GE EE 
RU tt d BEE 1 150 1, 409 3 13, 510 16, 038 
New ER ee A 2 17, 550 68, 319 2 2 (2) 
''ennessee. - -...--------------------- 6 14, 970 37,877 6 21, 600 42, 436 
NG AA A 1 350 3, 400 2 1, 230 11, 662 
Undistributed 3 8 6, 450 59, 217 15 35, 000 183, 533 

24 67,960 | 228,733 34 112, 300 321, 470 


1 Includes stone used for artificial stone, crushed stone, flux, stucco, terrazzo, whiting substitute, and 
uses not specified. 

2 Included under '*Undistributed."' 

31936: Arizona, California, Maryland, New Jersey, Pennsylvania, Virginia, and Washington; 1937: 
Arizona, California, Maryland, New York, Texas, Virginia, and Washington. 


LIMESTONE 


Limestone is used more extensively than all other stones because 1t 
is widely distributed, can be quarried at moderate cost, and is re- 
garded as an essential constituent of many products and as necessary 
to the success of many chemical and manufacturing processes. Lime- 
stone constituted 72 percent of all the crushed and broken stone used 
in 1937. The accompanying tables show production by States and 
uses during 1936 and 1937. "The large gain in output of agricultural 
limestone in 1937 is explained partly by more extensive use and 
partly by more complete returns from the Soil Conservation Service, 
Works Progress Administration, State, county, and other agencies, 
which reported production of about 767,000 tons. 
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Limestone sold or used by producers in the United States for miscellaneous uses, 


1936 1937 
Use 
Short tons Value Short tons Value 

Alkali WORKS: cose tae 4,394,670 | $2,107,012 | 4,860,520 | $2, 205, 599 
Calcium carbide Rees EE 348, 170 178, 694 472, 240 266, 557 
Coal-mine dusting. .-.----------------------------------- 53, 480 182, 725 64, 610 227, 061 
Filler (not whiting substitute): 

ASDDAa8ll- 22: e comer cias Di Mee er d 210, 370 498, 031 351, 500 686, 951 

RO 38, 380 78, 042 74, 400 174, 218 

TEE eege 78, 490 266, 456 20, 890 38, 726 
IC ge 98, 690 107, 219 34, 970 34, 250 
Glass factories cc u. ull u us a uc sa 265, 890 429, 546 274, 770 460, 352 
Magnesia works (dolomite)...........................-- 126, 260 211, 958 96, 730 158, 023 
Mineral (00d... 2 Le casos 53, 830 214, 631 67, 230 238, 847 
Mineral (rock) won. 180, 320 151, 932 146, 330 116, 084 
Paper mis EE 255, 880 399, 861 322, 810 589, 091 
A A A actus 22, 820 115, 604 27, 360 118, 343 
Road D850:.—— ——— sa oon ee 326, 490 238, 406 206, 060 106, 931 
Stucco, terrazzo, and artificial stone. ................... 52, 850 175, 520 36, 180 152, 788 
Sugar factories. __...........-..--.-----------------.--- 540, 470 754, 967 566, 620 862, 660 
Whiting subatitutet. 22. 22 cc LLL LL lll. 179, 110 894, 913 194, 080 923, 494 
Othor AAA A sunu e M LIE 203, 030 138, 021 173, 000 328, 768 
Unspecified `.. -.---------------------------------------- 52, 070 51, 576 68, 780 64,875 


7,541,270 | 7,195,114 | 8,059, 170 7, 843, 618 


1 Includes stone for filler for graphite, kalsomine, linoleum, paint, pigments, pottery, putty, regrinding , 
rubber, sealing wax, soap, tile, and uses not specified. 

2 Includes stone for acetic acid, acid neutralization, bird gravel, carbon dioxide, cement blocks, chemicals 
(unspecifled), concrete blocks and pipes, dye works, explosives, fill, fireplace stone, foundry facings, lime 
burning, roofing gravel, sand, spalls, and waste rock. 


Dolomite (calcium-magnesium carbonate) has certain special uses, 
as indicated in the following table. 


Dolomite and dolomitic lime sold or used by producers in the United States for specified 
purposes, 1936—37 


1936 1937 
Dolomite for— 
Basic magnesium carbonate: 
Short tODS; ca. sve uu tose tt 126, 260 96, 730 
Valde tutus Lu dm Li a cL Ete $211, 958 $158, 023 
Carbon Ee en AA eee d A IL ELE (1) (1) 
Dead-burned dolomite or refractory stone: 
SBOPU TODS o ee o Liu cL cU 401, 320 576, 900 
Waldo azu uosetcnic eei A dat LULA LE RU $391, 561 $580, 720 
Dolomitic lime for— 
Refractory (dead-burned dolomite): 
SHOFG TONOS Z 2: 5202999 a uy ARUM alan ue Mo E AL AE 596, 751 617, 706 
ehr ceci uuu a a E eee Su SS $4, 887, 243 | $5,217,833 
Sulphite pulp: 
SNOFE ODS EE 40, 000 48, 000 
AAA A un Lc c eee S $266, 000 $293, 000 
Total (calculated as raw stone). ..........................- short tons..| 1,801,000 1, 995, 000 


1 Figures not available for publication. 


Limestone is used extensively for making cement and lime, com- 
modities that are covered in separate chapters of this volume. It is 
of interest to show in one table the total tonnage of limestone used 
for all purposes. 
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Limestone used for all purposes in the United States, 1935-37, in short tons 


Use 1935 1936 1937 
O (as Mes n E report) TAA LR Ote Ea 57, 493, 000 | 87, 736, 000 | 94, 577, 000 
ortland cement (including ‘cement rock". 
Natural cement (‘ ‘cement rock’ »1 O A RNA 19, 944, 000 28, 650, 000 29, 547, 000 
A e EE A A AN ROT 5, 974,000 | 7, 500, 000 8, 250, 000 


83, 411, 000 |123, 886, 000 | 132, 374, 000 


1 Value reported as cement in the chapter on Cement. 
2 Value reported as lime in the chapter on Lime. 


SANDSTONE 


Sales of sandstone, as crushed or broken stone, in 1937 decreased 
21 percent in quantity and 28 percent in value compared with 1936. 
Ganister is the only major product showing a gain 1n quantity sold. 
The average price per ton of ganister, riprap, and railroad ballast was 
considerably higher in 1937 than in 1930, but the price of stone for 
concrete and roads was lower. 


Sandstone (crushed and broken stone) sold or used by producers 1n the United States, 
1936—37, by States and uses | 


Refractory stone 


m (ganister) Riprap 
State plants 
Short tons Value Short tons Value 
1936 
AIQDAING o ta ida 7 (1) (D- AA A 
ATIZONG A tide A ¡A E (1) (1) 
Arkansas_____.. ee eege Eed E AAA GE CA VE WEE 
a A AA 15 (1) (1) 183, 840 $136, 978 
eu aco padece cl E LO p i 8, 560 $15, 002 71, 210 42, 964 
[nit mp A es WD AAA EME EE, PA 
IHIDOIS: o6 dans EE 4 400 E AAN sese ice ua 
INGIONG Score 2. RON. RR URN (1) (1) 
OW Ohare oe a tica scada Z (aus s sa ANA AA IA 
¡AAA usan sy Zeus elc CELA E D A AAA AO MI 
Kentueky._._.. sc 5 590 2. 290 |-encucacutaz| sace mu aid 
MSP ANG ecg hee eee ace 17 (1) O AA EE 
UB Co) 0) (2: AA Lu a ae ee AE IA PEA 
bree yet HT SM see POEM MN l ie EE s: RE o 180 219 
oh ones errada 1 1 1 (1 
New Medien j UP AAA AA AMIA, PRA 
INOW Y AA RA 34 (1) (1) 2, 100 4,973 
North CGoaroling do AA AAA II AA 
A A De ence aC 14 30, 200 162, 745 88, 720 124, 200 
ORlahofd8 contaras ciación 4 A O, IO RIAS 
Orol a ee a tee ede desc ma A AAA EE AA 
Pennsylvania... 147 502, 180 660, 170 72, 650 69, 720 
South Dakota. ` . 28. Ur cac cauaa Zt zz Tas 65, 600 41, 088 
Tennessee.. ia dr oa EE | AA A AM MONEMUS 
NV ORGS IMA AAA E eek AA (1) (1) 
LR r: 9 AAA A A ue sti. LX AAA A: PEO A 
Ai A À LAS A MEA NA AS 
Virginia- ari EE AR AS NATA IAS WEE 
Washington- . 2 ccc cll lllssc sss LH wt FM: 490 484 
West Virginia. ........... ee 46 (1) (1) (1) (1) 
Wisconsin... d 188, 750 216, 769 1, 700 1, 232 
Wyoming._........ + A AA AAA DEER 
Undistributad: laser cc euer. 160, 720 210, 602 58, 220 30, 052 
372 891, 490 | 1,271, 297 544, 710 451, 910 
1937 
AJ8D86Im8. ocurran ee uma 8 (1) AAA A 
AFOD EE a AS A APM REES 
RV EE AA A WEE, EE 
CAIIOPBIS Seeerei ee 12 (1) (1) 45, 060 39, 683 
Colorado: ........ alados sae 15 12, 130 18, 649 (1) (1) 


1 Included under “Undistributed.” 
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Sandstone (crushed and broken stone) sold or used by producers in the United States, 
1936-37, by States and uses—Continued 


Refractory stone 


Anon (ganister) Riprap 
ctiv 
State plants 
Short tons Value Short tons Value 
1937—Continued 

Idahg liic. licae dee tee d AAA c succi cout A | rcc ese 
DNS ::..2.- tees oe eR she nA 2 (1) (1) (1) (1) 
A AA ¡A AAA A Em 
RA A Bae te ^A eo EE 1, 650 $1, 250 
KONGUCK Y e eunoes netus nui Eso nereL 3 (1) (1) 
Maryla -oria so lies 2 OG) _ A pee aa s.s 
MS ¡AAA AAA E A AA 
EN dieu RR eee Bless dees HD (1) (1) 
MISSOUT AAA e m eO Phe E NC REIS (1) (1) 
ES AAA iesu dos 2 (1) (1) (1) (1) 
New MexiQ0:.-— ecu as dei ll AAA AA (1) (1) 
NOW York... 2 c l Sl y 2: L C 2 a 40 (1) (!) 4, 110 2, 789 
North Carolina Deedee APA AA zu u suma s 
ODIO ooo tasa ee oe ido D Ts a 13 33, 690 $204, 643 155, 710 232, 327 
Oklahoma...-...... ies 4 soc A erm E. ront PN ep 
Ir BEE CN A A AI Ee 
Pennsvlvanig 38 487, 050 760, 222 (1) l 
South Dekota AP AAA 94, 600 75, 063 
''énnessea EE d A rete A AN AA 
NEE AAA E (1) (1) 
A EE EE Ae EE E E EE 
A AAA AA AA AA AAA 
VIPEIBIR voca tora kde eos Su |y A TAR tl Sots EE 
Washington__.__..-.------------------------ d AA AA (1) (1) 
West Virginia. .----------------------------- 90 1) (1) (1) (1) 
WISCONSIN u; ls u SQ. usa eee 6 171. 880 296, 738 (1) (1) 
Aa AA eege W RELE A E Y uc iE E 
Undistributed..._ 2. o ccc cec Eelere Lec 218, 400 215, 609 62, 760 65, 915 

312 923, 210 | 1,495, 861 303, 890 417, 027 

Crushed stone 
Other uses Total 
TN Concrete and road | Railroad ballast 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
1936— Continued 

Alabama................ (1) (D. Ia PA AA tcu crt 63, 660 $73, 784 
E AA AAA BEE Uis cs A A iet ans (1) (1) 
Arkansas...............- 61, 160 "YE MIS ERI AAA AA Se EE 61, 160 74,373 
California............... 384, 150 | 355,883 l (1) 105, 920 | $74,587 | 709,730 643, 840 
Colorado. ..............- 20, 600 21 145 AN AAA. OS E EEN 100, 370 79, 111 
Idaho AA (1) A GE ESA EA AAA EA 1) (1) 
Ilinois.................. 24, 910 24; 182. AA, A eoe A 25, 400 30, 952 
Indiana.  . .. 1) AAA MECA RA AA 1) (1) 
E ¿o Ll uy SL T (1) CH AI so AE AAA OA 1) (1) 
Kansas.. .. . . . ice coa 77, 120 91,028 MI, MEA AAA c uuu 77, 120 91, 028 
Kentucky............... 16, 000 15,000. | nnus E A A 16,5 17, 239 
Maryland............... 1) 5 ME EC HO 61,710 | 74,990 82, 860 98, 429 
Michigan. 25,950 | 22,385 |. Lc loco o 25, 950 22, 385 
Minnesota, 1 JO8 e TA A EE 300 387 
o A antec CA AA asm Sce A D erat aeree (1) (1) 
New Mexico. Lt, (1) (OMA AAA CEPA (1) (1) 
New York..............- 273,120 | 277,589 2,720 | $3,126 (1) (1) 281, 580 290, 008 
North Carolina.......... (1) (D). NOR SEN AO OMM 1) (1) 

Lo E RETOUR 87, 190 OMA EE 2, 390 5, 794 208, 500 352, 749 
Oklahoma............... 1) AA RN TU PEERS (1) (1) 
Oregon..... DER 20, 580 S. 057 mec E EN EPIRI 20, 8, 057 
Pennsylvania............ 1, 742, 560 |3, 243,823 | 73,800 | 68, 531 5,0 5, 000 |2, 396, 190 | 4, 047, 244 
South Dakota. .......... 96, 760 | 136,027 |... .. .. |]... -.---- (1) 1 (1) (1) 

ennessee............... 35, 940 43 073 AAA A lene cct aeris 35, 940 43, 973 
SN . . ces (1) (1) (1) 0 ND, O AA , 860 94, 501 
LR: WEE 43, 170 24, 98D: A O ee sm uk erate 43, 170 24, 080 
Vermont- .-------------- 1 to ND AA A AA A 1) (1) 
Virginia................. 139, 930 | 145,154 (1) (1) (1) (1) 192, 230 176, 551 


1 Included under “Undistributed.” 
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Sandstone (crushed and broken stone) sold or used by producers in the United States, 
1936-87, by States and uses—Continued 


Crushed stone 
Other uses Total 
SH Concrete and road | Railroad ballast 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
1936— Continued 

Washington............. 25,630.| -$23,211 |. see kent 190 $185 26, 310 $23, 880 
West Virginia... 588,160 | 603,024 |_.....--.]_____--_-]_--------|_-_-.__-- 708,660 | 730,483 
Wisconsin............... (1) (1) MN A DIETS (1) (1) 322, 600 643, 516 
Wyoming..............- 68, 140 NAS A A [eere 68, 140 41, 955 
Undistributed........... 252, 510 | 260,949 | 311,340 |$219, 474 | 108,870 | 410,624 | 543,940 452, 009 

3, 983, 700 |5, 475, 916 | 387,860 | 291, 131 | 284,080 | 571,180 |6, 091, 840 | 8, 061, 434 

1937— Continued 

Alabama...............- (1) MEME pce E mm 105, 250 96, 217 
E Rate A PA ances 1) (d. A EE (1 
Arkansas...............- 43, 320 40853 AMP AO PA VoM NT 43, 320 40, 853 
California..............- 332, 160 | 278,512 (1) (1) 263,050 | 171,577 , 880 513, 319 
Colorado................ SES, IS RA SC 57, 44 67,573 
¡AAA (1) O A AA EA S ene ye DER (1) (1) 
Illinols..2.2-:—— (1) (Do du A AA EE (1) (1) 
IOWB. s enel bw mud 1 O NE A, ESA CAS EE (1) (1) 
Kansas. . u u See 68, 220 yii Lp NE. oT EE AA 69, 870 76, 272 
Kentucky..............- (1) (ES MEN doe: OPE A WIEDER 12, 590 19, 327 
Maryland............... (1) ES, EEE EIA A AAA (1) 
Michigan................ (1) e O ANS, RPP OP, EEN (1) (1) 
Minnesota............... (1) o O CAT AAA taceat rl tert meh 1, 420 ], 433 
UNC A AAA A MEA. AN HERE, RENE . — (1) (1) 
Montia AAA A A A clesie tat A WEEN l 1 
New Mexico............. l 1) (1) (D). oss maa EE 156, 050 137, 142 
New York............... 236,770 | 257,518 lh (1) (1) 250, 340 273, 060 
North Carolina.......... A eR. MORENO, ISA ED (1) » 
OHIO ao sida 80, 220 67,013 |a 2222 EE 2, 070 5,956 | 272,290 510, 539 
Oklahoma..............- 31, 030 34.918. A aec i A MA 31, 030 34, 518 
Oregon............-..--- 14, 980 13:033 A, MAS EROSION. DEE 14, 980 13, 033 
Pennsylvania............ 399, 520 | 433,528 | 136,290 | 130, 471 (1) (1) 1, 036, 180 | 1,346, 721 
South Dakota........... 180, 900 | 230,395 |___------ļ--------- 1, 590 2, 381 , 000 307, 839 
'Tennessee............... (1) ¡AE aS ttn, REIR (1) (1) 
OX AS uus dec ce 59, 220 59, 431 (1) (5 REM PS ES 81, 800 77,379 
Ulla EE 175,980-| 121 415102 cade isso aan les asc mei 175, 980 121, 415 
Vermont...............- l D XM AAA AEREA MT s NUS EN (1) (1 
Virginia. ................ 96,420 | 105,515 | 62,950 | 38,333 3, 130 1,747 | 162,500 145, 595 
Washington. ...........- (1) EN NE A AS (!) (!) 18, 970 20, 610 
West Virginia........... 542, 530 | 917,386 |.........]........- 221,720 | 177, 371 | 945,820 | 1, 246, 008 
Wisconsin............--- 38, 870 329,021 AA, AS (1) (1) 322, 950 605, 140 
W yoming..............- 29, 080 22,949 A AA eem necs AA 29, , 949 
Undistributed........... 231,210 | 225, 104 | 186,910 | 160, 186 | 114,290 | 279,164 | 120,300 118, 451 


O s [c 


2, 561, 330 |2, 915, 319 | 386. 150 | 328,990 | 606, 450 | 638, 196 |4, 841, 030 | 5,795, 393 
1 Included under “Undistributed.” 
MISCELLANEOUS STONE 


Stones other than the five principal varieties already discussed 
include light-colored volcanic rocks, schists, boulders from river beds, 
serpentine, and flint. Production of such types of stone for riprap, 
road building, and concrete aggregate showed substantial gains in 1937 
and for railroad ballast a small decline. 
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MARKETS 


Crushed stone is used principally to supply aggregate for concrete 
construction, therefore the demand bears a definite relation to the 
area of concrete pavements, to sales of portland cement, and to 
the volume of building construction. Figure 3 illustrates these 
relationships. The disproportionate upward trend in sales of crushed 
stone since 1933 is probably due partly to its extensive use in second- 
ary-road construction. 

Limestone is used extensively in metallurgy, principally as a flux 
in blast furnaces and other metallurgical plants to form a slag to 
carry off the impurities in ores and metals. Dolomite, ganister, and 
mica schist are employed as refractories. Therefore, a close rela- 
tionship exists between sales of stone for these uses and activity in the 
iron and steel industries. As indicated in figure 4, sales of fluxing 
stone and production of pig iron correspond closely. The curves for 
steel ingot and refractory stone harmonize less closely because the 
extent to which dolomite is substituted for other refractories varies 
and because furnaces are reconditioned more actively in some years 


than others. 
FOREIGN TRADE 


Imports.—Foreign trade in stone is confined chiefly to dimension 
stone, but imports of quartzite from Canada are becoming increasingly 
important. Total imports in 1937 increased 47 percent in value over 
1936. The following table shows the quantities and values imported 
in 1937 by kinds. All types of stone reported made substantial gains 
except travertine, the imports of which were less than one-third of 
those for 1936. As indicated in the accompanying table of imports 
by countries of origin, imports of onyx marble from Argentina gained 
moderately, and those from Mexico increased substantially. Im- 
ports of marble from Belgium and France increased greatly, while 
those from Italy decreased. "The quantity of granite imported from 
Finland was nearly double that in 1936. 


Stone imported for consumplion in the United States in 1937,1 by classes 


Class 


tity tity 
Marble, breccia, and onyx: Quartzite............. short tons..|139, 533 |$249, 003 
In blocks, rough, etc. 
cubic feet__| 75,302 |$297, 501 || Travertine stone: Rough 
Sawed................... do.... 165 cubic feet_.| 13, 404 | 18,677 
Slabs or paving tiles 
superficial feet..|214, 588 | 67,789 || Stone (other): 
All other manufactures. ........|........ 69, 4 0 A A AS 6, 310 
Mosaic cubes of marble or onyx: Rough (monumental or build- 
Loose. ..-------------- pounds..| 9,362 180 ing stone)......... cubic feet..| 2,547 6, 617 
Rough (other)...... short tons..| 6,287 | 19,639 
EE 435, 361 
Granite: ss — [.-- 32, 566 
Dressed............. cubic feet..| 36,853 | 178, 607 € 
Rough... do....| 43,871 | 67, 212 Grand total................|.....-.. 981, 426 
| 80, 724 | 245, 819 


1 Changes in table in Minerals Yearbook, 1937, p. 1190, are as follows: Change “‘granite, dressed,” to 16,233 
cu. ft., $67,293; granite total to 59,322 cu. ft., $130,920; and grand total to $666,066. Enter 3,939 short tons for 


“Stone, rough (other).” 
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Crushed stone aggregates 


RESON FANE 
MBA LA 
SNS 


Y Portland cement 
shipments UA 


INDEX NUMBERS, 1923-25 AVERAGE=100 


FIGURE 3.—Sales of crushed-stone aggregates compared with total construction, portland-cement shipments, 
and contracts for concrete pavements, 1928-37. Data are plotted as index numbers with the 1923-25 
average as 100. Figures on cement and stone compiled by the Bureau of Mines, on concrete pavements 
by the Portland Cement Association, and on construction contracts by the F. W. Dodge Corporation, 
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FIGURE 4.—Sales of fluxing stone and refractory stone compared with production of steel ingot and pig 
iron, 1928-37. All data are plotted as index numbers, with the 1923-25 average as 100. Statistics of 
steel-ingot and pig-iron production compiled by American Iron and Steel Institute. 
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Exports.—The export trade in stone is relatively small, and most of 
it is with Canada. The figures given for materials other than marble 
are of little significance because they include cement building blocks 
and other cement manufactures with stone. : 


Stone exported from the United States, 1933-87, by classes 


Other 
Marble in blocks, Other building or manufac- 
rough or dressed monumental stone tures of 
Year stone | Total value 
Cubic feet Value Cubic feet Value Value 
1039. A A ias 11, 585 $46, 031 29, 933 $35, 588 $244, 875 $326, 494 
1034 A Ee ee ns 11, 475 44, 979 43, 176 40, 311 354, 509 439, 799 
EIERE 13, 466 55, 334 86, 761 62, 185 428, 481 546, 000 
UNA 19, 815 81, 754 38, 579 46, 902 427, 425 556, 081 
1937: 
Canada 9, 544 44, 816 51, 962 49, 521 437, 644 531, 981 
el re A esce 7, 348 20,331. AS 2 ul so 2: 19,477 48, 808 
Mexico..................- 7,354 4, 091 24, 289 28, 406 
Newfoundland and Lab- 
AA A 1, 059 4:216: AAA A 455 7,671 
United Kingdom... 112 1, 705 266 586 33, 089 35, 380 
Other countries..........- 1, 313 5, 434 490 2, 728 116, 902 125, 064 


E, EES || cee ss | A ES | A LS | AAA 


19, 394 88, 528 60, 072 56, 926 631, 856 777, 310 
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The slate industry made a substantial recovery in 1936. The value 
of sales almost reached the level of 1931 although still far below the 
high record of 1928. The improvement continued during the early 
months of 1937, but the pronounced recession in the latter part of the 
year offset these gains to such a degree that the total sales for 1937 
were almost the same as those of 1936. "The quantity of slate sold 
as dimension stone dropped 2 percent, while the value increased 5 
percent. Prices were generally a little higher than in 1936. 

The number of squares of roofing slate sold in 1937 was almost 
identical with sales in 1936, but the value was 5 percent higher. "The 
average value per square in 1937 was $7.40, whereas in 1936 1t was 
$7.12. Sales in the Pennsylvania district dropped 7 percent in 
quantity and 3 percent in value compared with 1936. In the New 
York-Vermont district the quantity sold gained 14 percent and the 
value 21 percent. Virginia sales increased 9 percent in both quantity 
and value, and sales in Maine decreased 14 percent in quantity and 9 
percent in value from 1936. 

Sales of millstock rose 2 percent in quantity and 4 percent in value 
over 1936. Millstock includes slate used for structural and sanitary 
purposes, electrical products, blackboards, bulletin boards, school 
slates, billiard-table tops, vaults, covers, and similar products. Al- 
though building construction advanced from 55 percent of the 1923-25 
average in 1936 to 59 percent in 1937, sales of structural and sanitary 
slate fell about 1 percent in both quantity and value. The high level 
of electric-power production maintained throughout 1937 probably 
accounted for the gain of 29 percent in quantity and 34 percent in 
value of sales of electrical slate. Sales of billiard-table tops, which 
had dropped to an extremely low point during recent years, made a 
fivefold gain in quantity and a fourfold gain in value in 1937 compared 
with 1936. Sales of school slates also showed a large gain. Only 
one class of millstock products, namely, blackboards and bulletin 
boards, declined substantially in 1937. Sales of these products 
dropped 14 percent in quantity and 18 percent in value. Sales of 
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vaults and covers dropped 4 percent in quantity and 1 percent in 
value, but slate for flagging, cross walks, and stepping stones gained 
28 percent in quantity and 33 percent in value over 1936, when the 
output was 54 percent more than that for 1935. 

The following table giving the principal statistical data for the slate 
industry during 1936 and 1937 is arranged to permit ready comparison 
for the 2 years. Granules and flour, which have little connection 
with the slate industry, appear in the table because they are manu- 
factured from slate, although much of the material so used is derived 
from deposits that could not be utilized for dimension-slate products. 


Salient statistics of the slate industry in the United States, 1936-37 


1936 1937 
: Percent of 
Quantity Quantity Glance duc 
Approxi- Value Approxi- Value | Quan- 
Unit of | mate | Unit of | Mate tity 
measure- ant measure- ent (unit | Value 
ment ment as re- 
short short ted) 
tons tons porte 
Domestic production 
(sales by producers): Squares Squares 
Roofing slate. ........ 366, 130| 1 138, 190/|$2, 607, 402} 365, 800| 137, 400]$2, 728,109)  —0.1 +4. 6 
Millstock: Sq. ft. Sq. ft. 
Electrical slate ...| 460, 460 3,840 331,639} 594,660 5,140]  444,887| 329.11] -+34.1 
Structural and 
sanitary slate...| 1,003, 460 7,730,  326,047| 997,860 8,080} 322,974 —.6 —.9 
Grave vaults and 
COVOers.........- 338, 870 3, 120 73, 737| 324,680 2, 940 73,017| —4,2 —1.0 
Blackboards and 
bulletin boards.| 1,919, 340 4,960} 434, 064| 1, 651, 010 4,400 357,043| —14.0|  —17.7 
Billiard-table tops 7, 680 60 3, 363 47, 020 350 15,794| +512, 2] -+-369. 6 
School slates.....- 2 378, 640 390 6,818| 2 578, 930 570 11,930| +52.9| -+75.0 
Total millstock_| 4, 108, 450} 20,100] 1, 175, 668| 4,194,160} 21,480] 1,225,645) +2.1 +4. 3 
Flagstones, etc.3_..... 949, 410 6, 820 55, 358} 1, 215, 490 8, 670 73,554| +28.0] +32.9 
Total slate as dimen- 
sion stone. .........]........-- 1 165, 110| 3, 838, 428|. ........- 167, 550| 4,027,308}  -F1.5 +4.9 
Granules and flour ...|.......... 289, 650| 1, 646, 780|.........- 277, 010} 1,578,014) —4.4 —4,2 
Grand total domes- 
tic production ......|.........- 1 454, 760| 5, 485, 2391. 444, 560| 5, 605,322} —2.2 +2, 2 
Foreign trade: 
Imports for consump- 
BOD A AA AA £851 AA A 4, 8241........ —.6 
Exports: 4 
Roofing.......... O- Mess (5) 1, 025] ......... 9 382) A A 
Other dimension 
Dir A AAA AA 56,587|_________.1._ 65, 193|.......- +15. 2 
Granules and 
flOUE A 25s 9, 412 67,012 _________- 11, 184 77,576, +18.8| +15.8 


1 Revised figures. 


2 Reported as pieces: 1936, 707,740; 1937, 1,083,600; square feet approximate 
3 Includes walkways, stepping stones, and miscellaneous slate. 
4 Figures obtained by the Bureau of Mines from shippers. 


5 Figures not available. 


Dimension slate.—The followin 


SALES 


table shows sales of dimension 


slate in recent years; that is, all slate sold in blocks or slabs cut to 


specified sizes and shapes. 


and flour. 


Such a classification excludes granules 
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Slate (other than granules and flour) sold by producers in the United States, 1983-87 


Roofing Millstock Other ! Total 
SC A A A 
Year mate proxi- proxi- proxi- 
Squares | equiva- | Value mate Value mate | Value | mate Value 

lent short short short 

short ons tons ons 

tons 
lr E 153,170 | 57,920 | $967,834 | 12,060 | $519,078 | 3,260 [$28,951 | 73,240 |$1, 515, 863 
1934. 0 00... 137,010 | 51,640 | 1, 033, 164 | 11, 580 581, 959 3,350 | 26,705 | 66,570 | 1, 641, 828 
1935... .....-.- 221,630 | 83,290 | 1, 456, 041 | 15, 580 849, 796 | 4,820 | 35,333 | 103,690 | 2, 341, 170 
1030: cos 336, 130 |2 138, 190 | 2, 607, 402 | 20,100 | 1,175,668 | 6,820 | 55,358 |2165,110 | 3, SC Se 

4, , 


ER em Re 365, 800 | 137, 400 2, 728,109 | 21, 480 | 1,225,645 | 8,670 | 73, 554 | 167, 550 


! Includes flagstones, walkways, stepping stones, and miscellaneous slate. 
2 Revised figures. 


Figure 1 compares sales of slate, except granules and flour, from 
1928 | to 1937 with contracts awarded for residential building and total 


100 


INDEX NUMBERS, 1923-25 AVERAGE 


1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 


FIGURE 1.—Sales of slate compared with residential building and total building, 1928-37. Statistics for slate 
compiled by the Bureau of Mines and those for building by the F. W. Dodge Corporation. 


building during the same period. The close relation between the 
slate industry and building construction is apparent. Slate made a 
smaller gain in 1937 than either total building or residential building. 
Granules and flour.—Slate granules are used quite extensively for 
surfacing prepared roofing, and slate flour is employed as a filler in 
roofing mastic, linoleum, and other products. The following table 
shows sales of granules and flour by producers from 1933 to 1937. 
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Crushed slate (granules and flour) sold by producers in the United States, 1983-87 


Granules Flour Total 
Year — |  O——En 
Shorttons| Value  |Shorttons| Value |Shorttons| Value 
1038 EE 146, 880 | $1,024,917 39, 500 | $155,405 | 186,380 | $1, 180,322 
1034... z Legum cnm IA 123, 290 902, 078 42,870 | 164,022 | 166, 160 1, 066, 100 
e A A A RIN 166,520 | 1,112, 081 59,990 | 196,264 | 226, 510 1, 308, 345 
1990-2. cuoc oe AAA EA 202, 730 1,372, 095 86, 920 274, 685 289, 650 1, 646, 780 


A II X MÀ 193, 950 | 1,309, 549 83, 060 268, 465 | 277,010 1, 578, 014 


Trends in roofing slate.—Residential building is the principal mar- 
ket for roofing slate. Slate is used for new construction and reroofing, 
but no figures are available as to the proportion used for each. New 
construction is, however, the principal market. No statistics are 
available on the roof area of new residential construction, but the 
F. W. Dodge Corporation publishes data regularly on the floor space 
represented by contracts awarded, and roof area bears a fairly definite 
relation to floor space. "The latter may therefore be regarded as a 
rough index of the area covered with roofing. 


THOUSANDS 


0 | 
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FIGURE 2.—Sales of roofing slate compared with residential floor space, 1928-37.. Statistics for slate compiled 
by the Bureau of Mines and those for floor space by the F. W. Dodge Corporation. 


Figure 2 compares sales of roofing slate in squares with residential 
floor space of new construction from 1928 to 1937. "The chart indi- 
cates that slate did not suffer as severe a decline as residential building 
from 1929 to 1934 and that in 1935 and 1936 slate sales gained more 
rapidly than construction contracts; however, in 1937 slate sales did 
not gain, while floor space showed a small increase. Slate is evidently 
meeting with keen competition from other types of roofing. 
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PRICES 


Prices of roofing slate f. o. b. quarry or mill, as reported to the 
Bureau of Mines by producers, increased 34 cents a square—írom 
$7.12 in 1936 to $7.46 in 1937. In Pennsylvania the price advanced 
31 cents a square; in the New York-Vermont area, 39 cents; and in 
Maine, 49 cents; but i in Virginia 1t dropped 5 cents a square. 

Average millstock prices were virtually the same in 1937 as in 1936. 
Blackboards and bulletin boards sold at slightly lower prices, and 
electrical slate advanced 3 cents a square foot. Little change occurred 
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FIGURE 3.— Prices of slate compared with commodity prices of building materials in general, 1928-37. Sta- 
tistics for slate compiled by the Bureau of Mines; commodity prices by the Bureau of Labor Statistics. 


8 prices of structural and sanitary slate, vaults and covers, and school 
slates. 
Trends in recent years.—Figure 3 shows the trend of slate prices 
over a 10-year period compared with prices of building materials in 
eneral. Although prices of building materials advanced considerably 
in 1937, millstock prices failed to respond accordingly, and roofing- 
slate prices advanced only moderately. 
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REVIEW BY STATES AND DISTRICTS 
The following table shows sales of slate in 1937 by States and uses: 


Slate sold by producers in the United States in 1937, by States and uses 


Roofing Millstock 
Opera- Other uses !| Total 
State tors | ^ ua (value) value 
square Value | Square feet| Value 
feet) 
Arkansas......------------- Y AAA A A occa (2) (2) 
California.................- 6 (3) A APA AAA (2) $39, 694 
Er A O Y AA A A seed sexe mec (2) (2) 
Maine............-.....-.- 4 4, 820 $41, 509 428,560 | $347,012 |...........- 388, 521 
(ECH a AE AAA MO Y PARES PA EA PA (2) 1 
New York. ` 20 6, 310 58, 062 (3) (3) 3 $302, 002 360, 064 
Pennsylvania.............- 31 | 219,780 | 1, 561, 731 | 3, 502, 450 745. 089 428, 924 | 2, 735, 744 
ennessee.................. 1 2) (B : . EA MAA 2 1 
Vermont. .................. 54 | 102,110 782, 686 263, 150 133, 544 515, 568 | 1, 431, 798 
éi, 2 oom 5 32, 650 282,094 EE, EE 72, 930 355, 467 
Undistributed *............].....-.. 130 LOBE A EE 332, 144 294, 034 


124 | 365,800 | 2,728,109 | 4,194,160 | 1,225,645 | 1,651, 568 | 5, 605, 322 


1 Flagging and similar products, granules, and flour. 

2 Included under ‘‘Undistributed.”’ 

3 A small amount of millstock included under “Other uses.” 
4 Includes output of States entered as (2) above. 


Maine.—Electrical slate, which is the chief product of the Maine 
quarries, gained 44 percent in quantity and 46 percent in value in 1937 
compared with 1936. Sales of roofing slate were smaller than those in 
1936. 

New York-Vermont.—The slate area of New York and Vermont 
furnishes the only green, purple, mottled, and red slates now sold in 
the United States. Sales of granules and flour, the chief products of 
the New York quarries, declined 3 percent in value in 1937 compared 
with 1936, but sales of roofing slate increased substantially. Sales of 
roofing slate in Vermont increased 14 percent in quantity and 20 per- 
cent in value. Structural, sanitary, and electrical slate, which are 
important products of Vermont, gained 30 percent in quantity and 21 
percent in value over 1936. The total value of all slate products sold 
in Vermont in 1937 was 13 percent more than in 1936. 

Peach Bottom district.—The slate area on the Pennsylvania-Mary- 
land border, known as the Peach Bottom district, some years ago was 
an important source of blue-black roofing slate, but the industry has 
declined greatly. The chief output of the district consists of granules 
and flour, but the Funkhouser Co., a large producer of granules, is 
now manufacturing roofing slate also. 

Lehigh district.—The Lehigh district, comprising Lehigh and Nor- 
thampton Counties, Pa., is the most productive slate area in the 
United States and furnishes all types of slate products. 
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Sales of roofing slate in the Lehigh district declined 7 percent in 
quantity and 3 percent in value. Sales of electrical, structural, and 
sanitary slate declined a little, while those of blackboards and bulletin 
boards fell 14 percent in quantity and 18 percent in value, compared 
with 1936. Sales of school slates and billiard-table tops made large 
gains. The value of total sales of slate products was 6 percent less 
in 1937 than in 1936. 


Slate sold by producers in Pennsylvania in 1937, by counties and uses 


Roofing slate Millstock ! 
Structural and 
Opera- Electrical 
County oe a sanitary ! 
square Value 
feet) S ps Value UNT Value 
Lehigh..... cold 9 17,350 | $126, 880 55,820 | $28, 105 24, 750 $10, 392 
Northampton and York ?........ 22 | 202,430 |1, 434, 851 4,370 3, 076 |1, 140, 550 318, 749 
31 | 219,780 |1, 561, 731 60, 190 31,181 |1, 165, 300 329, 141 
Millstock— Continued ! 
Blackboards and bul- Other Total 
County letin boards School slates (value) * value 
Square feet | Value | Square feet | Value 
Lehigh. cuicos pokes 404,770 | $91,188 5 578, 930 | 5 $11,930 |....---...... $268, 495 
Northampton and York ?......... 1, 246, 240 | 265, 855 (5) (5) $444,718 | 52, 467, 249 


1,651,010 | 357, 043 578, 930 11, 930 444,718 | 52,735, 744 


! Exclusive of billiard-table material, value of which is included under “Other.” 
2 Includes slate for grave covers and vaults. 
3 York Oounty produced roofing slate, granules, and flour only. 
4 Includes 47,020 square feet of billiard-table material valued at $15,794. 
§ Small amount of school slates produced in Northampton County included under Lehigh County. 
Virginia.—The center of the slate industry of Virginia is Bucking- 
ham County, and the principal product is roofing slate. Sales of 
roofing slate increased 9 percent in both quantity and value in 1937 
compared with 1936. 
Other districts—Arkansas, California, Georgia, and Tennessee 


reported a small output, chiefly of granules and flagging. 


NEW DEVELOPMENTS 


Parsons Bros. Slate Co., Pen Argyl, Pa., has developed and placed 
on the market a small, simple slate trimmer for use by roofers. With 
this device a slate may be subdivided into pieces each of which is 
usable. The claim is made that waste from breakage is reduced 90 
percent, that the time occupied in trimming is reduced to one-half 
of that formerly required, and that the device enables any carpenter 
or laborer to trim and fit slate to the roof. With the aid of this tool, 
roofing with slate becomes simple and, if generally accepted, it may 
encourage a much wider use of slate. 

Behre ! has recently prepared a report of interest to slate producers. 


1 Behre, Charles H., Jr., Slate: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, New York, 
1937, pp. 721-738. 
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FOREIGN TRADE * 


Imports.—The value of slate imported for consumption in the 
United States in 1937 was almost the same as that in 1936 and was 
only about 5 percent of the value of imports in 1929. The following 
table shows the value of imports from 1932 to 1937. 


Slate (manufactured, other than roofing) imported for consumption in the 
Untted States, 1932-37 


CE $17, 317 | 1985 $5, 497 
EE NS HELENE 4, 851 
1934 MANI 12, 639|1937______ 4, 824 


The following table shows the value of imports in 1936 and 1937 by 
countries: 


Slate (manufactured, other than roofing) imported for consumption in the 
United States, 1936-37, by countries 


Country 1936 1937 Country 1936 1937 
Canada  .. .. et ese ee $1, 074 $826 || Japan... u u. u. l l Qu. $195 $222 
Czechoslovakia................... 1, 904 Norway AA ecce 381 
E AAN IEA 17 || United Kingdom................. 271 2, 019 
Hong Kong......................- 21 20 ———— 
AAA A 1, 386 349 4,851 4,824 


Exports.—In 1936 and 1937 exports of roofing slate were included 
with exports of stone in the tabulations of the Bureau of Foreign and 
Domestic Commerce, therefore separate figures from that source 
cannot be given. The following table shows exports of slate products 
from 1935 to 1937 as reported to the Bureau of Mines by shippers. 
School-slate exports show a large increase; billiard tables, granules 
and flour, moderate advances; electrical slate and blackboards, large 
decreases; and structural slate, a small increase in quantity but a 
decline in value. 


Slate exported from the United States, 1935-87, by uses 1 


1935 1936 1937 
Use ————o—y IT —OT 

Quantity; Value | Quantity) Value |Quantity| Value 
Roofing........................- squares..| 21,390 |3$11,175 (3) (3) 1,025 $9, 382 
School slates .................... cases t.. 2,773 18, 140 2,651 | $20, 204 4, 434 35, 011 
Electrical slate............... square feet... 10 10 5, 5 4, 449 3, 986 2, 356 
Blackboards........................ do....| 25,578 7, 100 53, 486 15, 502 26, 033 6, 853 
Billiard tables. ..................... do.... 1, 146 518 26, 729 10, 601 30, 443 16, 580 
Structural A do.... 614 270 | 25,592 5,831 | 20,462 4, 393 
Slate granules and flour ...... short tons. . 5, 816 41, 083 9, 412 67,012 11, 184 77, 576 

UDS 667,181 |..........| 6123, 599 |.........- 152, 151 


1 Figures collected by Bureau of Mines from shippers of products named. 
2 Bureau of Foreign and Domestic Commerce.’ 
3 Figures not available. 
4 Cases weigh 130 to 165 pounds each; average is 135 pounds. They contain from 8 to 18 dozen slates, 
depending on size. Sizes run from 5 by 7 to 9 by 13 inches (inside frame). 
Includes slate for floors and walkways. 
6 Excludes roofing. 


2 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the Bureau of Foreign and Domestic Commerce. 
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The construction industry, upon which sand and gravel producers 
depend largely as an outlet for their materials, was moderately active 
in 1937. The total value of construction contracts awarded in 37 
States in 1937 was 9 percent greater than in 1936, according to sta- 
tistics of the F. W. Dodge Corporation. Much of this increase, how- 
ever, apparently was due to higher costs, as the Engineering News- 
Record index of cost of construction advanced almost 15 percent. 
The total output of sand and gravel in 1937, by commercial and non- 
commercial plants, was 189,660,423 short tons valued at $97,472,997, 
an increase of 6 percent in quantity and 8 percent in value over 1936 
which correlates closely with the record of the construction industry. 
E" gain in 1937 continued the upswing since the low in 1933. (See 

g. 1. 
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FIGURE 1.—IPrinceipal trends io tno sand and gravel industry, 1995-37. 


The long-expected boom in residential building did not materialize 
in 1937, although total contracts awarded were 13 percent above 
1936. Nonresidential and public-utilities construction increased, but 
public works dropped 19 percent. Concrete-pavement contract 
awards in 1937 also dropped compared with 1936, but only 5 percent. 
The decline in construction financed by public funds was more than 
balanced by an increase in building paid for by private capital. Al- 
though privately financed construction has a long way to go to reach 
the condition of predepression years, when contracts involving private 
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capital totaled as much as three times those resulting from Govern- 
ment expenditures, the trend is again definitely in that direction. 

The quantity of sand and gravel sold or used by commercial pro- 
ducers in 1937 exceeded that in 1936 by 5 percent. Prices apparently 
were slightly higher, as the average value per ton also increased 5 
percent. Production by States, counties, municipalities, or other 
Government agencies increased 10 percent over 1936. 

Salient statistics of the sand and gravel industry in 1936 and 1937 
are summarized in the following table. 


Sand and gravel sold or used by producers an the United States, 1936-37, by com- 
mercial and noncommercial operations and by uses 


1936 


1937 
Percent of 
Value Value change in— 
Short tons Short tons 
Aver- 
A ver- Aver- | Ton 
Total age Total age |nage DER 
COMMERCIAL OPERATIONS 
Sand: 
GlasSsS-------------------- 2, 304, 710 |$4, 050, 749 | $1.69 | 2,799, 230 |$4, 746, 629 | $1.70 | +17 +1 
Molding................. 4, 210, 017 | 4,072, 387 .97 | 4,953,873 | 5,239,435 | 1.06 | +18 +9 
Building...............- 27, 722, 900 |14, 968, 226 . 54 | 26,050, 459 |14, 809, 078 . 57 —6 +6 
Paving.................- 15, 127, 684 | 7,811,192 . 52 17, 395, 013 | 9, 487,817 . 55 | +15 +6 
Grinding and polishing.. 934,059 | 1,306,871 | 1.40 | 1,067,178 | 1,440,736 | 1.35 | +14 —4 
Fire or furnace. ......... 183, 607 201,099 | 1.09 258, 287 268,355 | 1.04 | 4-41 —5 
REN EE 1,576, 432 990, 816 . 63 1,802,869 | 1,092, 171 .61 | +14 —3 
o Was aa UNE 72, 126,248 | 1.74 99, 383 182, 414 | 1.84 | +37 +6 
Railroad ballast 1......... 1, 177, 843 300, 102 .25 | 1,418,316 334, 585 .24 | +20 —4 
EE eie L pus: 1, 195, 523 815, 714 . 68 L 295, 419 | 1, 058, 162 .82| +8| +21 
Total commercial sand.| 54, 595, 276 |34, 643, 404 .63 | 57,140,027 138, 659, 382 .68 | +5 +8 
Gravel: DIA PA E cad ES 
En. AA 25, 850, 985 |17, 871, 961 .69 | 24, 876, 957 118, 130, 011 . 78 —4 +6 
Paving. ............-.-.- 27, 012, 176 116, 135, 807 . 60 | 30,150,314 |17, 991, 964 .60 | +12 |...... 
Railroad ballast 2_......- 11, 723, 535 | 3,169, 961 .27 | 12, 318, 575 | 3,757, 068 .90| +5| +11 
ODO s. llis 738, 423 411, 258 . 56 850, 605 575, 893 .68 | +15 | +21 
Total commercial | "| E GEI ET A icc! E 
gravel....-————ec 65, 325, 119 137, 588, 987 .58 | 68, 202, 451 |40, 454, 936 .59 | +4 +2 
Total commercial | NM a A ao DEENEN does E EEN 
sand and gravel..... 119, 920, 395 |72, 232, 391 . 60 1125, 342, 478 |79, 114, 318 .63 | +5 +5 
NONCOMMERCIAL OPERA- | | T (|) |) |] OD 
Sand: TIONS3 I 
Building................ 810, 196 410, 686 .51 | 1,540,280 595, 953 .39 | +90 | —24 
Paving...--------------- 4, 897, 922 872, 904 .18 | 4,704,764 | 1, 157, 162 .25 | —4 | +39 
Total noncommercial AAA A mS m 
sand... .. . . . 5, 708, 118 | 1, 283, 590 .22 | 6,245,044 | 1,753, 115 .23| +9| +27 
Building...............- 1, 251, 901 896,454 |. .72 | 2,961,360 | 1,396, 202 .47 |-H137 | —35 
Paving_.. .... ne 51, 449, 400 |15, 895, 317 .91 | 55, 111, 541 115, 209, 362 .28 | +7 —10 
Total noncommercial SS i PA IS 
gravel............... 52, 701, 301 116, 791, 771 . 92 | 58,072, 901 116, 605, 564 .29 | +10 —9 
Total noncommercial IA EA SR aa ai la is aan 
sand,and gravel..... 58, 409, 419 118, 075, 361 .91 | 64,317, 945 |18, 358, 079 .29 | +10 —6 
COMMERCIAL AND NONCOM- | — Ee A emen 
MERCIAL OPERATIONS 
BON A Ad 60, 303, 394 |35, 926, 994 . 60 | 63,385, 071 |40, 412, 497 .64) +5 +7 
GOYAVG) scion beta cesses ests 118, 026, 420 |54, 380, 758 . 46 1126, 275, 352 157, 060, 500 .45 | +7 —2 


Grand total........... 178, 329, 814 |00, 307, 752 . 51 |189, 660, 423 |97, 472, 997 .51 | +6 


1 Includes some sand used for fills and similar purposes. The quantity of sand reported as used exclu- 
sively for railroad ballast in 1936 was 1,001, 872 tons valued at $271,244 and in 1937, 1,330,204 tons valued at 
$315,988. The figures include sand produced by railroads for their own use as follows—1936: Ballast, 
186,425 tons valued at $21,796, and fills and similar purposes, 175,971 tons valued at Y ,858; 1937: Ballast, 
201, 488 tons valued at $21, 363, and fills and similar purposes, 88, 112 tons valued at $18,597. 

1 Includes some gravel used for fills and similar purposes. The quantity of gravel reported as used exclu- 
sively for railroad ballast in 1936 was 10,685,849 tons valued at $3,047,192 and in 1937, 11,527,192 tons valued 
at $3,650,278. The figures include gravel produced by railroads Ri their own use as follows—1936: Ballast, 
4,823, 649 tons valued at $704,635, and fills and similar purposes, 1,037,686 tons valued at $122,769; n. Bal- 
last, 5, 343,956 tons valued at $843, 851, and fills and similar purposes, 791 ,383 tons valued at $106,790 

3 By States, counties, municipalities, and other Government agencies “directly or under lease. 
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Despite an increase in building construction, sales of building sand 
and gravel in 1937 were slightly less than in 1936. Sales of paving 
sand and gravel, however, increased 15 and 12 percent, respectively, 
even though concrete-pavement contracts dropped 5 percent, and 
cement shipments and indicated domestic demand for asphalt were 
virtually unchanged from 1936. The gains may indicate wider utili- 
zation of sand and gravel in pavements, particularly in bituminous 
mixes. Output of building sand and gravel reported by noncommer- 
cial operations more than doubled in 1937 but still comprised only 
7 percent of the total noncommercial output. 

A record production of glass containers in 1937 more than offset a 
drop of 3 percent in plate-glass production and was directly responsible 
for an all-time peak in sales of glass sand. "The increase in output 
of molding and fire or furnace sand was directly related to activity 
in the iron and steel and foundry industries. Sales of other special 
sands—grinding and polishing, engine, and filter—also increased sub- 
stantially in 1937. 


PRODUCTION 


Previous volumes of Minerals Yearbook have contained only pre- 
liminary figures of sand and gravel production because detailed 
statistics could not be completed before the date of publication. 
Final figures were published subsequently in either the Statistical 
Appendix or the next volume of the Yearbook. "This year, for the 
first time, complete production data for the current year are available; 
therefore, this report presents final statistics in detail for both 1936 
and 1937. 

Except for small supplies to meet seasonal peaks, stocks are of little 
consequence in the sand and gravel industry, and the quantity of 
materials sold or used by producers is virtually equivalent to pro- 
duction. 

Gravel continued to comprise an increasing percentage of the total 
tonnage in 1936 and 1937, amounting to 66 and 67 percent, respec- 
tively. Ten years ago gravel comprised only about half of the total 
sand and gravel production. The recent gain indicates that gravel 
is being used more extensively as & coarse aggregate in concrete and 
for related purposes. 

Statistics of sand and gravel sold or used by producers in the United 
States from 1933 to 1937 are given in the following table. 


Sand and gravel sold or used by commercial and noncommercial producers in the 
United States, 1933—37 


Gravel (including railroad 
Sand ballast) Total 
Y ear A A et 
Short tons Value Short tons Value Short tons Value 
¡A 33, 160, 846 | $19, 676, 672 74,594, 503 | $33,396,238 | 107,755, 349 $53, 072, 910 
re coniu 38, 400, 090 24, 881, 071 78, 211, 599 36, 366, 102 | 116, 611, 689 61, 247, 173 
1035: 2 ox cz 40, 433, 559 25, 807, 222 , 490, 36, 110,157 | 123, 923, 023 61, 977, 379 
AA 94 35, 926, 99 118, 026, 420 54,380, 758 | 178,329, 814 90, 307, 752 


, 303 4 
AAA 63, 385, 071 40, 412, 497 | 126, 275, 352 57,060, 500 | 189, 660, 423 97, 472, 997 
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Detailed statistics by States and uses are also available and are 
shown for 1936 and 1937 in the following tables. 
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Noncommercial operations.—Segregation of statistics of sand and 
eravel reported by States, counties, municipalities, and other Govern- 
ment agencies was begun during the 1932 canvass, when it was found 
that these noncommercial operations were producing an increasing per- 
centage of the total output. Noncommercial production increased 
from 5 percent of the total in 1928 to 39 percent in 1933 and in each 
year since has amounted to about one-third of the total production 
reported (see fig. 2). By far the largest part (86 percent in 1937) of the 
output of noncommercial operations has been paving gravel, which is 
largely unprepared material used in low-cost secondary roads. The 
output of noncommercial building sand and gravel gained substan- 
tially in 1937, comprising 7 percent of the total noncommercial output 


27 Commercial 


Noncommercial 


MILLIONS OF SHORT TONS 


30 


1934 1935 


FIGURE 2.—Sand and gravel sold or used in the United States by commercial and noncommercial 
producers, 1928-37. 


compared with less than 4 percent in 1936. "The average value of all 
noncommercial material reported in 1937 was $0.29 per ton, a drop of 
$0.02 from 1936. 


Sand and gravel sold or used by producers in the United States, 1933-37, by com- 
mercial and noncommercial operations 


[Figures for *noncommercial operations" represent tonnages reported by States, counties, municipalities, 
and other Government agencies, produced either by themselves or by contractors expressly for their 
consumption, often with publicly owned equipment; they do not include purchases from commercial 
producers. Figures for “commercial operations" represent tonnages reported by all other producers 
cocine SE small amounts of railroad ballast and fill produced directly by railroad carriers for 

eir own use 


: e Noncommercial 
Commercial operations operations Total reported 
Year Percent Percent Percent 

of change of change of change 

Short tons |from pre-| Short tons |from pre-| Short tons "from pre- 

ceding ceding ceding 
year year year 

14° PP 66, 106, 472 —22. 5 41, 648, 877 +19.9 | 107,755, 349 —10. 2 
iu ———— — —: 79, 322, 909 +13. 9 41, 288, 780 —.9 | 116, 611, 689 +8. 2 
IEN 84, 607, 471 +12. 3 39, 316, 452 —4.8 | 123, 923, 923 +6. 3 
e EE 119, 920, 395 +41. 7 58, 409, 419 +48.6 | 178, 329, 814 +43. 9 


AAA io Seer 125, 342, 478 +4. 5 64, 317, 945 +10.1 | 189, 660, 423 +6. 4 
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Sand and gravel classed as noncommercial includes that produced 
directly by construction and maintenance crews of States or other 
Government agencies as well as that produced by contractors expressly 
for their own use. The quantity produced by contractors was more 
than half of the total in 1934 but only 40 percent in 1937. More than 
half the annual production of noncommercial material in the past 4 
years has been reported by States, about one-third by counties, and 
the rest by municipalities and other agencies, Details are given in 
the following table: 


Sand and gravel sold or used by noncommercial producers in the United States, 


1934-37 
1934 1935 1936 1937 
Produced by— Short Value Short Value Short Value Short Value 
per per er per 
tons ton tons ton tons ton tons ton 
Construction and mainte- 

nance CrewS...-...-------- 20, 314, 296} $0. 22/22, 011, 231 $0. 22131, 206, 204| $0. 23/38, 637,673] $0.21 
Contractors. ...............- 20, 974, 484 . 40117, 305, 221 . 94|27, 203, 215 . 40125, 680, 272 . 40 
41, 288, 780 . 31/39, 316, 452 . 27158, 409, 419 . 31164, 317, 945 .29 
States noia aaa a as 27, 950, 916 . 35/22, 016, 880 . 32133, 004, 590 . 34134, 501, 864 . 29 
Counties.................... 11, 382, 718 . 18115, 965, 458 . 20|20, 869, 867 . 23|20, 903, 014 . 22 
Munieipalties ..-------- 631, 461 . 28| 1, 027, 130 . 32| 2, 126, 985 . 27| 1,616, 489 . 29 
Other agencies..............- 1, 323, 685 .67| 306, 984 . 73| 2, 407, 977 . 56| 7, 296, 578 . 42 
41, 288, 780 . 31139, 316, 452 . 27|58, 409, 419 . 31/64, 317, 945 . 29 


Method of transport.—Shipments of sand and gravel originating on 
class I railroads in 1937 totaled 37,546,068 short tons, a decrease of 7 
percent from the 40,213,215 short tons reported in 1936. This 
quantity was only 36 percent of total commercial production, exclusive 
of glass and molding sand and nonrevenue railroad ballast, compared 
with 40 percent in 1936 and 43 percent in 1935. The figures indicate 
a substantial increase in shipments other than by rail in 1937. 

Producers contributing 87 percent of the total commercial output 
of sand and gravel in 1936 and 1937 reported the methods by which 
their products were transported. These figures also show a decline 
in rail shipments of sand and gravel in 1937 and an increase in both 
truck and waterway shipments. Details of shipments are shown in 
the following table: 


Sand and gravel sold or used by commercial producers in the United States, 1936-87, 
by methods of transport ! 


1936 1937 

Percent Percent 

Short tons of total Short tons of total 

reported reported 

Shipped by— 

TUCK AAA E e E 38, 536, 711 37.0 42, 829, 073 39. 3 
AN DEE muc 53, 519, 938 51.3 51, 612, 774 47.4 
Waterwng. 12, 232, 970 11.7 14, 534, 833 13. 3 
Totalreported.. condi 104, 289, 619 100.0 | 108, 976, 680 100. 0 
Percent of total commercial production.............]...-..-........ 81.0. oorr en 86. 9 


! For practical purposes the entire output of noncommercial operations commonly is moved by truck. 
Including noncommercial production, sand and gravel moved as follows—1936: Truck 61 percent, rail 33 
percent, and waterway 6 percent; 1937: Truck 61 percent, rail 31 percent, and waterway 8 percent. 
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Preparation.—In 1936 and 1937 as in earlier years more than 85 
percent of the output of commercial sand and gravel was washed, 
screened, or otherwise prepared. The cost of preparation was shown 
by the average value of the prepared material, which was about double 
that of the unprepared material. Only about 20 percent of the non- 
commercial production was prepared in any way; the rest was largely 
pit-run material used in low-cost secondary-road construction and 
maintenance. 


Sand and gravel (prepared or unprepared) sold or used by producers 1n the United 
tates, 1936-37, by commercial and noncommercial operations 


1936 1937 
Average Average 
Short tons | value mien Short tons value E 
per ton per ton 
Commercial operations: 
Prepared..................... 104, 540, 550 $0. 64 87 | 108, 469, 032 $0. 68 87 
Unprepared..................- 15, 379, 845 . 92 13 16, 873, 446 .31 13 
119, 920, 395 . 60 100 | 125, 342, 478 . 63 100 
Noncommercial operations: 
Prepartód.-... cll 11, 941, 283 . 48 20 12, 376, 800 . 55 19 
Unprepared................... 46, 468, 136 . 28 80 51, 941, 145 . 22 81 
58, 409, 419 .31 100 64, 317, 945 . 29 100 
Grand total... 178, 329, 814 Sh. AAA 189, 660, 423 D ABEE 
PRICES 


The moderate increase in demand for sand and gravel for virtually 
all uses in 1937 was accompanied by slightly higher prices. The aver- 
age value per ton, f. o. b. plant, of all sand and gravel reported by com- 
mercial producers increased 5 percent—from $0.60 in 1936 to $0.63 
in 1937. The advance in average value was shared by material 
sold for all uses except paving gravel, the value of which remained 
en and a few of the industrial sands whose value dropped 
slightly 

According to data presented at the annual meeting of the National 
Sand and Gravel Association prices were relatively stable throughout 
the entire country. A slight decline was reported in the New York 
metropolitan area, Texas, and Colorado, but elsewhere prices ranged 
from no change in 1936 to substantial advances. Apparently there 
was little or no price cutting, such as was common in 1936. 

Wholesale price indexes of the Bureau of Labor Statistics, although 
based on relatively small samples, substantiate the upward trend 
shown by reports of producers to the Bureau of Mines. The price 
index of building sand (1926=100) increased from 98.2 in 1936 to 102.5 
in 1937, and that of gravel advanced from 90.8 to 94.2. Especially 
noteworthy i is the fact that neither index declined appreciably in the 
closing months of 1937, although the index for all commodities dropped 
rather sharply. 


NEW DEVELOPMENTS 


Increased output in 1936 and 1937 resulted in profitable operation 
for sand and gravel producers and was largely responsible for the 
construction of numerous new plants and improvements to many 


SAND AND GRAVEL 1081 


others in 1937. In general, the new plants were relatively small, 
and were designed to serve limited market areas. The trend toward 
byproducts was evident in 1937, with producers showing increased 
interest in branching out into production of ready-mixed concrete, 
bitumenized aggregates, lime putty, and various concrete products. 
The use of gravel in bituminous mixes attracted particular attention, 
and the statistics indicate increased use of gravel for this purpose in 
1937. Problems of labor relations in the sand and gravel industry 
came to the fore during the year. 

Of particular interest in 1937 was the arrangement made by the 
National Sand and Gravel Association with the University ofMaryland 
for conducting research at the university. This expansion of research 
facilities will aid the sand and gravel industry in meeting problems of 
production and utilization of its products. Among the projects listed 
for early investigation In the new laboratory are: Adhesion of bitumens 
to aggregates of varying composition and texture, effect of particle 
shape on stability and durability of bituminous mixtures, relation of 
aggregates to fatigue of concrete, methods for identifying and evaluat- 
ing the effects of aggregate particles considered harmful to concrete 
and bituminous mixes, and a Nation-wide survey of aggregate char- 
acteristics to provide bases for specifications in different localities. 

A concise summary of all phases of sand and gravel operation— 
prospecting and exploration, development, mining and preparation, 
and marketing—by Thoenen ? was published as a chapter in Industrial 
Minerals and Rocks, a volume sponsored by the American Institute 
of Mining and Metallurgical Engineers. 

Industrial sands.—A new silica sand plant near Arden, Nev., 
includes washing equipment that is expected to produce material 
low enough in iron to be acceptable to the Pacific coast glass industry.’ 
Mining of glass sand in Contra Costa County, Calif., was described by 
Huttl.* A detailed report on mining and milling methods and costs 
at the glass-sand plant at Corona, Calif., wasfprepared for the Bureau 
of Mines by Shaw. Stone * reviewed the glass-sand industry of 
Pennsylvania. 

The molding-sand resources of Tennessee were described by 
Whitlatch.’ 

Tests by Mavis and Wilsey * at Iowa Institute of Hydraulic 
Research provide a practical basis for determining permeability 
coefficients and velocity of flow through filter sand. 

A report of especial interest on industrial sands was prepared by 
Ries ? as a chapter of Industrial Minerals and Rocks. 


1 Pit and Quarry, Aggregates in 1937: Vol. 30, No. 7, January 1938, pp. 119-124. 

Nordberg, Bror, Latest Developments in Crushing Methods and Equipment; A Review of the Practices 
in Screening and Separation; Economical Methods of Material Handling: Rock Products, Vol. 41, No. 1, 
January 1938, pp. 65, 70, and 79. 

2 Thoenen, J. R., Sand and Gravel: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 
New York, 1937, pp; 671-720. 

3 Roalfe, G. D., New Silica Sand Plant in Nevada: Rock Products, Vol. 40, No. 8, August 1937, p. 86. 

4 GET š o Glass Sand Enterprise on the Pacific Coast: Eng. and Min. Jour., Vol. 138, No. 12, De- 
cember , p. 29. 

5 Shaw, Edmund, Mining and Milling Methods and Costs at the Glass-Sand Plant of P. J. Weisel, Inc., 
Corona, Calif.: Inf, Circ. 6937, Bureau of Mines, 1937, 16 pp. 

E rone: R. M Pennsylvania Glass Sand Industry in 1936: Bull. Am. Ceram. Soc., Vol. 16, No. 7, July 
p. 288-291. 
7 itlatch, G. I., Molding Sand: Tennessee Dept. Conservation, Div. of Geol. Market Circ. 5, 1937, 


pp. 

8 Mavis, F. T., and Wilsey, E. F., Filter and Permeability Studies: Eng. News-Record, Vol. 118, No. 8, 
February 1937, pp. 299-300. 

% Ries, H., Special Sands: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, New York, 
1937, pp. 749-762, 
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FOREIGN TRADE ? 


Imports of sand and gravel increased sharply in 1937, but the entire 
gain apparently was in movement of sand across the United States- 
Canada boundary for construction purposes. Imports of Belgian 
glass sand, largely for the Pacific coast glass industry, dropped slightly 
in 1937. 

Exports of sand and gravel gained, but the quantity of materia] 
involved is quite small. 


Sand and gravel imported for consumption in the United States, 1985-37, by classes 


1935 1936 1937 
Class 
Short tons Value Short tons Value Short tons Value 
Glass sand !..................- 44, 291 $94, 966 52, 044 $117, 706 51, 090 $79, 112 
Other sand 1.................- 62, 225 51, 658 124, 013 62, 193 319, 134 134, 430 
E A 63, 189 15, 851 201, 398 38, 142 163, 406 36, 193 


169, 705 162, 475 378, 355 218, 041 533, 630 249, 735 


1 Classification reads “Sand containing 95 percent silica and not more than 0.6 percent oxide of iron and 
suitable for manufacture of glass." 
2 Classification reads “Sand, n. s. p. f." 


Sand and gravel imported into the United States, 1985-87, by countries 


1935 1936 1937 
Country — | — - __ 
Short tons Value Short tons Value Short tons Value 
North America: 
anada.................-- 119, 689 $40, 501 322, 091 $80, 508 474, 394 $142, 828 
UE se AAA AAA EA — ^ n224] d 2 y usss Es puyu u as 
Other North America...__.|.-...--------]----------- |. 22. - 2L 2 ]- 22 2-2. -- 32 53 
Europe: 
Belgium.................. 44, 398 95, 181 51, 039 111, 246 55, 371 80, 248 
France..................-- 3, 720 4, 119 223 1, 840 260 1, 774 
Germany................- 187 2, 868 190 2, 328 1, 101 12, 640 
Netherlands.............. 1, 037 16, 233 931 12, 135 302 3, 224 
Us Oe ONERE MER 560 AAA A PERS AAA 
United Kingdom......... 101 192 3, 859 9, 079 1, 655 8, 506 
ASIA: JADA EE AAA A A aan 
Oceania: 
Australia................. 2 dO AA AMA 504 450 
New Zealand. 11 OO cM c ovS NP" 
169, 705 162, 475 378, 355 218, 041 533, 630 249, 735 
Sand and gravel exported from the United States, 1933-37 
Year Short tons Value Year Short tons | Value 
108] EE 82, 453 $54, 557 || 1936.___._______ --..--..-.-.-. 49, 906 $58, 453 
LV EE 33, 550 41, 649 || 1937__.__________ ee 67, 141 80, 197 
IV Seni e suis 37, 393 206, 369 


10 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 


GYPSUM 


By Forrest T. Moyer 


SUMMARY OUTLINE 


Page Page 
General conditions... 1083 | Byproduct gypsum..........................- 1088 
Salient statistics.. e 1085 | Recent developments......................-.- 1089 
Domestic production. ........................ 1085 | Foreign trade....................-..-..-.-....- 1090 
Distribution of sales ----------------------- 1087 | World production. ..................--.......- 1091 


The gypsum industry in 1937 reached the highest level since 1930, 
the otal value of all uncalcined and calcined gypsum products sold 
or used in the United States exceeding the 1936 value. This level was 
attained despite the pronounced downtrend in the latter half of the 
year caused by the rapid recession in building and in industrial pro- 
duction. As shown by the Bureau of Mines Quarterly Gypsum Re- 
ports for 1937, the turning point occurred in the July-September 
quarter which, although normally the peak period, did not surpass 
the April-June quarter. Production and sales of gypsum and gypsum 
products dropped sharply in the October-December period and were 
appreciably below the corresponding 1936 quarter. The large gains 
in the first half of 1937, however, more than balanced the later declines. 

The apparent new supply of crude gypsum in the United States 
increased 566,150 short tons (17 percent) over 1936. Nearly half of 
this increase resulted from a 33-percent rise in crude gypsum imported. 
Domestic crude production was 345,656 tons higher than in 1936, a 
gain of 13 percent. 

Figure 1 shows trends in the crude gypsum supply of the country 
from 1895 through 1937. "The chart illustrates the rapid rise in the 
gypsum industry after 1898, when gypsum wall plaster began to be 
used extensively. Increasing use of these hard-wall plasters explains 
much of the progress until 1920 when the general acceptance of gyp- 
sum lath and wallboard gave added impetus to the industry. The 
record high apparent crude supply of 6,459,522 tons was reached in 
1926. It was well maintained until 1929, then fell rapidly to the 
depression low in 1933 of 1,694,682 tons—only 26 percent of the 1926 
supply. Because of the lag in building construction in the 1933-37 
period, the recovery from the low point has been slow, and in 1937 
the apparent crude supply was only 61 percent of the 1926 record. 

The trend of domestic crude production for the 1895-1937 period is 
similar to that of the apparent crude supply. In 1925, the record 
high year, 5,678,302 tons of crude gypsum were mined in the United 
States. Domestic crude production in 1937 was 54 percent of the 
record year. Imports of crude gypsum rose slowly from 215,655 
short tons in 1895 to 447,383 in 1913. The effects of the World War 
on shipping caused imports to drop sharply to a low of only 50,653 
tons in 1918. Recovery was so slow that imports did not reach the 
pre-war level until 1922. The rise in imports from 1925 to 1929, 
when domestic production was dropping, resulted from the increase 
in number and capacity of processing plants on the Atlantic seaboard 
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that use Canadian gypsum. In 1929, 1,036,385 tons of crude gypsum 
were imported, the highest on record. "The following ratios of do- 
mestic to imported gypsum for selected years indicate the relative 
importance of foreign crude supplies—1895, 1 : 1; 1899, 2 : 1; 1913, 
6 :1;1918, 40 : 1; 1925,9 : 1; 1929, 5 : 1; 19883, 4 : 1; and 1937,3 : 1. 

The annual canvass of the gypsum industry by the Bureau of 
Mines was revised in 1937 on request of the producing companies. 
A more descriptive classification of products was used, and the canvass 
was amplified by the addition of several processing companies and the 
inclusion of companies utilizing byproduct gypsum obtained from 
certain chemical processes. To avoid revealing confidential figures, 
the tonnage of crude byproduct gypsum used is not included in the 
domestic crude production or in the apparent crude supply, but the 
tonnages and values of calcined gypsum produced and gypsum prod- 
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FIGURE 1.—Trends in apparent supply, domestic production, and imports of crude gypsum in the United 
States, 1895-1937. 


ucts made from byproduct material are included in the data for 1937. 
In previous years, gypsum products made from domestic crude gypsum 
were reported separately from those made from imported crude. 
In 1937 no such division is made, and only total tonnages and values 
of all gypsum products manufactured in the United States are recorded, 
irrespective of the source of the crude gypsum, whether domestic, 
imported, or byproduct. 

In the accompanying table of salient statistics, these changes in 
the canvass affect only the 1937 data on “Calcined gypsum products 
sold” and “Total value.” All other data shown for 1937 are directly 
comparable with those of previous years. Total sales of raw or un- 
calcined gypsum products rose 4 percent in tonnage and 3 percent in 
value above the 1936 figures. After adjustment to a comparable 
basis, by eliminating production of companies included for the first 
time in the 1937 canvass, calcined gypsum products sold in 1937 
amounted to 2,500,463 tons (gross weight of products) with a value 
of $34,622,651 or gains of 13 and 11 percent, respectively, over 1936. 
The adjusted 1937 total value of all gypsum products sold (uncal- 
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cined and calcined) would be $36,543,357, 11 percent higher than in 
1936. The new classification “Calcined gypsum produced” is kettle 
and rotary-kiln output. It presents a picture of the industry at the 
intermediate step in the processing of gypsum ; and, as calcined gypsum 
is semiperishable thus eliminating the possibility of carrying large 
stocks, 1t shows the amount of this material used in the final products. 
The assigned plant value is estimated by the producing companies. 
The data on calcined gypsum produced in 1937 are not to be confused 
with the statistics listed in former years as “Sold or used: Calcined” 
which were the gross weights, including added weight of filler, fiber, 
paper and reinforcing, and the sales value of the final calcined gypsum 
produets. 


Salient statistics on the gypsum industry in the United States, 1983-87 


1933 1934 1935 1936 1937 
Active establishments 1.................... 75 82 81 84 92 
Crude gypsum: 
a A short tons..| 1,335,192 | 1,536,170 | 1,903,880 | 2,712, 510 3, 058, 166 
Imported....................... do.... 359, 490 360, 186 450, 250 676, 990 897, 484 
Apparent supply.............- do....| 1,694,682 | 1,896,356 | 2,354,130 | 3,389,500 | 33,955,650 
Calcined gypsum produced: 
Shopt tons... uu A que (2) (3) 1, 383, 093 (3) * 2, 411, 362 
Vall onza he EO esses (3) (3) (3) (3) 4 $11, 076, 205 
Gypsum products sold: 5 
Uncalcined: 
Short tons... eet O l: 491, 273 578, 947 595, 130 830, 683 4 860, 825 
Cal Mens A c MED Ed DEL s su $1, 089, 100 | $1, 266, 945 | $1,329, 140 | $1, 865, 673 | 4 $1, 920, 706 
cined: 
Short tons........... suse Eis 1,060, 471 | 1,140,590 | 1,552,968 | 2,210,338 | *2,645,081 
Vallo: slc eu condat ad apte $14, 555, 112 |$16, 184, 459 |$22, 358, 005 |$31, 088, 885 |* $36, 914, 006 
Total value $15, 644, 212 |$17, 451, 404 |$23, 687, 145 |$32, 954, 558 |* $38, 834, 712 
Gypsum and gypsum products: 
Imported for consumption............. $420, 637 $414, 377 $512, 102 $718,378 $964, 048 
Exported... 2. ul n soe ee Lee eco e msc $119, 212 $133, 402 $180, 196 $255, 903 $271, 195 


! Each mine, plant, or combination mine and plant is counted as one establishment; beginning in 1937 
chemical plants producing byproduct gypsum are included. 

2 To avoid revealing confidential data, byproduct gypsum produced at chemical plants is excluded. 

3 Data not collected. 

4 Includes byproduct gypsum produced at chemical plants. 

$ Gypsum products from domestic and imported crude. 


DOMESTIC PRODUCTION 


In 1937 crude gypsum was mined in 17 States at 58 active opera- 
tions, including 29 underground mines, 24 quarries, and 5 combination 
mines and quarries. More than half the domestic crude was produced 
from underground mines, the usual type of operation in the East and 
Middle West. Production increased in all States except Nevada and 
Wyoming, where slight decreases were reported. "The four leading 
gypsum-producing States were New York, Michigan, Iowa, and Texas, 
with a combined output of 1,921,661 tons, or 63 percent of the total. 

As the accompanying table shows, the value of the domestic crude 
production is a plant value reported by the producers and is the only 
figure for value of gypsum by States collected in 1937. Value per ton, 
as returned by individual operations, ranged from $0.40 to $2.04. 
The average value per ton for the United States in 1937 was $1.50. 
As sales tonnages and values of the finished products were not col- 
lected by States in 1937, tables in previous years showing data listed 
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as “Sold or used by producers” have been discontinued. The tonnage 
and value of byproduct crude gypsum utilized in the United States 1s 
not included with the data on natural crude gypsum. 


Crude gypsum mined in the United States, 1985-37, by States 


1935 ! 1936 1 1937 
io Acti Acti Acti 
ctive ctive ctive 

mines Short tons os Short tons mines Short tons Value 
California. ..................- 6 70, 408 5 142, 853 5 186, 158 $355, 834 

Colorado....................- 4 17, 610 4 27, 424 3 50, 
TOW AM A 7 230, 203 8 344, 221 8 387, 255 533, 162 
Michigan...................- 5 342, 989 5 496, 611 5 553, 242 896, 947 

Nevada... .. . .. rEos 3 106, 894 3 167, 342 3 160, 347 268, 
New Vork aaan 10 485, 792 10 609, 204 10 700, 357 1, 107, 175 

Oklahoma -2-a 4 125, 177 4 156, 545 4 159, 639 ; 
Toras AAA A 5 179, 783 5 257, 773 5 280, 807 313, 563 
EE EN AN A (2) ) 3 40, 275 3 46, 197 46, 197 

Other Btates? 13 345, 024 12 470, 262 12 555, 578 944, 
57 1, 903, 880 59 2, 712, 510 58 3, 058, 166 4, 782, 503 


1 Value of crude gypsum mined not available. 

2 Included under “Other States.” 

3 1935—Arizona, 1 active mine; Kansas, 2; Montana, 2; Ohio, 2; South Dakota, 1; Utah, 2; Virginia, 2; 
and Wyoming, 1. 1936-37—Arizona, 1 active mine; Idaho, 1; Kansas, 2; Montana, 2; Ohio, 2; South Dakota, 
1; Virginia, 2; and Wyoming, 1. 


In 1937, crude gypsum was calcined in 25 States. Of the active 
calcining plants, 42 operated on domestic crude, 10 on imported crude, 
and 2 on byproduct gypsum. The indicated increase in the number 
of active kettles and rotary kilns in 1937 is apparent rather than real, 
as it is due chiefly to a change in the coverage of the canvass to include 
calcining plants operated by two byproduct companies and one 
importing company. The collection of capacity figures was discon- 
tinued in 1937. 


Number of active calcining plants, kettles, and rotary kilns in the United States, 
1935-37, by States 


1935 1936 1937 1 
State 
Cal- Cal- Cal- 
we Rotary | a: Rotary | ,:-: Rotary 
cining | Kettles : cining | Kettles |; cining | Kettles š 
plants kilns | plants kilos | piant kilns 
California................... 3 Ree 3 Oss cases 3 10 lución: 
O. soni A 5 19 |.......- 5 19.1 e 5 19: e arene 
Michigan..................- 5 E EE 5 22. PEA 5 20 eege 
New vork 8 26 7 8 28 7 8 24 8 
ROX GS sii Je 41 .29 |... 4|  30]|......-- 4 30. EEN 
GAR cout ees (2) (1) (?) 3 39 |.......- 3 ¿Y ARAS 
Other States £....-.--..-.--.- 25 575 10 23 6 62 9 26 672 10 
50 5179 17 51 | 36179 16 54 6 183 18 


1 Includes plants and equipment for calcining byproduct gypsum. 

2 Included under “Other States.” 

3 Includes 3 vertical kilns. 

4 1935—Arizona, 1 calcining plant; Colorado, 2; Connecticut, 1; Indiana, 1; Kansas, 2; Massachusetts, 1; 
Montana, 2; Nevada, 1; New Hampshire, 1; New Jersey, 1; Ohio, 2; Oklahoma, 2; Pennsylvania, 1; South 
Dakota, 1; Utah, 2; Vermont, 1; Virginia, 2; Wyoming, 1. 1936—Arizona, 1 calcining plant; Colorado, 2; 
Connecticut, 1; Indiana, 1; Kansas, 2; Massachusetts, 1; Montana, 2; Nevada, 1; New Hampshire, 1; New 
Jersey, 1; Ohio, 2; Oklahoma, 2; Pennsylvania, 1; South Dakota, 1; Vermont, 1; Virginia, 2; Wyoming, 1. 
1937—Arizona, 1 calcining plant; Colorado, 2; Connecticut, 1; Florida, 1; Illinois, 1; Indiana, 1; Kansas, 2; 
Massachusetts, 1; Montana, 2; Nevada, 1; New Hampshire, 1; New Jersey, 2; Ohio, 2; Oklahoma, 2; Pennsyl- 
vania, 1; South Dakota, 1; Vermont, 1; Virginia, 2; Wyoming, 1. 

i Includes 3 vertical and 4 beehive kilns. 

* Includes 4 beehive kilns. 
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DISTRIBUTION OF SALES 


Sales of gypsum products made from domestic and from imported 
crude gypsum (uncalcined and calcined) were not reported separately 
in 1937 as in previous years. Consequently, the accompanying table 
on gypsum products sold or used is a combination of the two gypsum- 
products tables presented in previous years and shows total tonnages 
and values of all gypsum products made from domestic, imported, 
and byproduct crude gypsum. Under calcined gypsum products is 
included the output of 63 processing mills (including 3 mixing plants) 
that produced finished calcined products in 1937. The new classifi- 
cation of products makes comparison with previous years impossible 
in a number of the classes under “Calcined: For building use” because 
of the overlapping of the new and old classes. The new classes are all 
self-explanatory, except “Plaster: To mixing plants,” which includes 
shipments of ground calcined gypsum, or possibly finished base-coat 
plaster, to plants where sand, wood-fiber, or other fillers are added. 


Gypsum products, made from domestic and imported crude gypsum, sold or used in the 
United States, 1936-37, by uses 1 


1936 1937 1 
Use — O 
Short tons Value Short tons Value 
Uncalcined: 
Portland cement retarder.........................- 666, 876 | $1, 280, 798 770,004 | $1,402, 469 
Agricultural gypsum. .............................- 74, 410 334, 738 74, 932 332, 24 
Other uses E pcs eck oe tet AA 89, 397 244, 137 15, 889 125, 989 
II 830, 683 | 1,865, 673 860, 825 1, 920, 706 
— — L|  — n /— 
Calcined: 
For building uses: 
Plasters: 
Base-coat...............-.. ll. . ll lll. lll... 1,032, 110 | 9,625,132 | 1,288,539 | 11,621, 507 
et BEE 121, 965 935, 446 129, 029 748, 553 
To mixing plants........................... 24, 532 144, 565 
Gauging and molding...................... 123, 202 ], 527, 764 
Prepared flnishes........................... 244,832 | 3,302,372 29, 291 568, 404 
Insulating and roof-deck................... 24, 658 215, 419 
OUNCE AA A NR TR 1 15, 549 653, 179 
Keene’s cement____... e canoe de aRas 32, 167 497, 223 36, 266 565, 055 
Path we TO RM 297, 595 ! 6, 450, 053 469, 970 9, 604, 372 
Wallboard 6_______ 00aaaaMaMaMtMnMMMMMMMMMMMMaMMMMM 242, 845 | 8, 148, 083 241, 096 8, 349, 810 
A aa e e ei 102, 401 883, 470 137, 006 1, 552, 248 
Total for building uses. .................- 2,073,915 | 29,841,779 | 2,519,228 | 35,550,876 
o | sm SY e | 
For manufacturing uses: 
To plate-glass and terra-cotta works............ 35, 506 232, 260 60, 620 466, 803 
To pottery works................-.-.........-- (8) (8) 19, 415 254, 532 
For other manufacturing uses ?................. 100,917 | 1,014, 846 45, 818 641, 795 
Total for manufacturing uses............. 130,423 | 1,247,100 125, 853 1, 363, 130 
—— SY (SS [| — EE 
Total calcined_.... EE 2, 210, 338 | 31,088,885 | 2,645,081 | 36,914,006 
————  — el o | | a—M— r—À—mÀ | —M—À á———— cd 
ESA MA cene 32, 954, 558 |............ 38, 834, 712 


1 s on gypsum products made from domestic and from imported crude gypsum not reported separately 
in 1 

2 Includes byproduct gypsum produced at chemical plants. 

3 Includes uncalcined gypsum sold for use as filler and rock dust, in paint manufacturing, and for mis- 
callaneous purposes 

* Includes joint filler, patching and painter's plaster, and unclassified building plasters. 

5 1936: 419,921,726 square feet; 1937: 738,928,559 square feet. 

6 1930: 340,566,623 square feet: 1937: 385 306,845 square feet. 

7 Includes partition, roofing, soffit, shoe, and all other gypsum tile or block—1936: 17,641,641 square feet; 
1937: 23,819,738 square feet. 

8 Included under “For other manufacturing uses.” . : 

? Includes orthopedic, dental, statuary, industrial molding and casting plasters, dead-burned filler, and 
calcined gypsum sold to other manufacturers. 
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The enlargement of the 1937 canvass prevents direct comparison of 
all the classes under “Calcined: For building uses" except Keene's 
cement. Unfortunately, adjustments for comparative purposes, by 
eliminating production of companies included for the first time in the 
1937 canvass, can be made only in the group total, as such adjustments 
of the various classes would reveal confidential data. It may be said, 
however, that on an adjusted basis, all classes under “Calcined: For 
building uses" show increases over 1936 except “Sanded plaster" and 
“Wallboard.” The decided drop in value of sanded plaster was caused 
by a price reduction of approximately $2 per ton. The decrease in 
wallboard production in 1937 was more than balanced by a substantial 
increase in the production of gypsum lath. The adjusted total “For 
building uses”? would be 2,374,610 tons valued at $33,259,521 or gains 
of 14 and 11 percent, respectively, over 1936. 

Uncalcined gypsum for use as portland cement retarder increased 
15 percent in tonnage and 14 percent in value over 1936 and repre- 
sented 89 percent of all uncalcined gypsum sold or used in 1937. Sales 
of agricultural gypsum or “land plaster” remained approximately 
the same as in 1936. The land-plaster industry may become increas- 
ingly important if the new, highly concentrated phosphate fertilizers 
(over 40 percent P20;) which do not contain gypsum are successful in 
replacing the type of superphosphate now in common use, which con- 
tains more than 50 percent of gypsum. Sales of uncalcined gypsum 
for other uses made an unprecedented drop in both tonnage and value 
from 1936. Part of this drop may be the reflection of the unusually 
large sales in 1936 of uncalcined gypsum for fillers which may have 
left large stocks in the hands of consumers. 

Total sales of calcined gypsum products for manufacturing uses in 
1937 decreased 8 percent in tonnage but increased 9 percent in value 
compared with 1936. Sales to plate-glass and terra-cotta works 
were considerably larger than in 1936, while sales to pottery works 
dropped approximately one-half, and sales for other manufacturing 
uses fell to about two-thirds of the 1936 total. 


BYPRODUCT GYPSUM 


Chemical manufacturers in the United States annually produce 
large quantities of precipitated gypsum, which constitute a major 
waste-disposal problem at some plants. Most of this gypsum is 
produced in the manufacture of phosphoric acid and phosphate 
chemicals by treating rock or bone phosphate with sulphuric acid. 
More than 1 ton of precipitated gypsum slurry is obtained per ton 
of phosphate rock treated. 

About 1925, several chemical plants began to utilize this waste 
material, converting it into various salable calcined gypsum products, 
such as plaster and tile. Recovery of byproduct gypsum is relatively 
simple. After separation from the parent liquor, the precipitated 
gypsum is washed and treated with sodium carbonate or bicarbonate 
to neutralize any remaining traces of phosphoric or other acids. The 
resulting slurry is dewatered by filtering or centrifuging and is then 
in suitable condition for calcination and processing in the usual man- 
ner. A longer calcination period is necessary for byproduct gypsum 
than for natural gypsum because of the high water content. 
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In 1937, gypsum products derived from byproduct gypsum were sold 
by two companies on the Atlantic coast, one in the Middle West, 
and one on the Pacific coast. Although the tonnage of crude byprod- 
uct gypsum treated by these companies was not large, the sales value 
of the finished products comprised an appreciable part of the 1937 total. 


RECENT DEVELOPMENTS 


United States Patent 2,090,625 issued in 1937 covered the process 
of manufacturing a new gypsum product termed a hydraulic gypsum 
cement. The crude base-material may be either gypsum or anhydrite 
which, after grinding to 80-mesh, is intimately mixed with not more 
than 2 percent, by weight, of phosphoric acid and sodium phosphate 
and not more than 3 percent of silica or silicate. This mixture is 
formed into pellets in a tumbling drum and the pellets calcined at 
980° to 1,260° C. in a tunnel kiln. The resulting clinker is ground 
with addition of a set-accelerator, usually a mixture of potassium and 
zinc sulphates. The product is claimed to have good plasticity, good 
bonding qualities, a tension strength of 600 to 1,200 pounds per square 
inch and 10 times greater strength in compression, and an initial set 
controllable to take place within 1 to 2 hours and the final set within 
4 hours. Further claims are that it resists weather with little expan- 
sion and contraction, withstands the dissolving action of water and 
many acids, is highly resistant to mechanical wear, and mixes well 
with sand. The product has been tested and found suitable for use 
as flooring plaster, wall plasters, outside stucco work, and many of 
the ordinary uses of gypsum plasters. | 

Gypsum is ground and calcined in a single operation in a portland 
cement plant at Davenport, Calif. This company calcines gypsum 
for use only as cement retarder in lts own plant. The grinding- 
calcining operation is done in an air-classifying hammer mill that has 
given satisfactory service since its installation in 1929. As reported ! 
in 1933, the mill takes crude gypsum feed (up to 4-inch size) and has a 
temperature of 425? F. at the discharge stack of the fan, a capacity of 
2 tons of calcined gypsum per hour, and a fuel-oil consumption of 
5.35 gallons per ton of product. The first set of liners lasted 3 years 
and the hammers, 1% years. The finished product contains 3 to 4 
percent water and has à fineness of 96 to 98 percent minus 300-mesh. 
Other known installations of such grinding-calcining mills are in 
Argentina, Australia, and Mexico. 

Results of investigations * by the Bureau of Mines on anhydrite as 
portland cement retarder show that anhydrite-gypsum mixtures con- 
taining up to 50 percent anhydrite may be as effective as pure gypsum, 
depending on the total amount of SO; added and the susceptibility of 
the cement clinker to retardation. 

The Bureau of Mines in 1937 also published a report ? describing the 
operation of Victor Plaster, Inc., Victor, N. Y. 

Àn authoritative discussion of the origin, properties, occurrence, 
uses, mining, preparation, and other features of the gypsum industry 
has recently been published. 

1 Rock Products, vol. 36, no. 8, August 25, 1933, pp. 34-37 

3 Roller, P. S., and Hallwer, M., Relative Value of Gypsum and Anhydrite as Additions to Portland 
Cement: Tech. Paper 578, Bureau of Mines, 1937, 15 p 

3 Lintner, E. J., Methods and Costs of Mining and | Crushing Gypsum at the Mine of the Victor Plaster, 
Inc., Victor, N. Y.: Inf. Circ. 6967, pues of Mines, 1937, 18 pp. 


4 Newland, D. H., and Brown, H. J. vn Gypsum: Am. Inst. Min. and Met. Eng., Industrial Minerals and 
Rocks, New York, 1937, Pp. 353-374. 
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FOREIGN TRADE * 


Imports.—Crude rock imported for processing into finished gypsum 
products constitutes the bulk of the foreign trade in gypsum. In 
1937, Canada, the chief source of supply, furnished 93 percent of the 
total quantity of crude gypsum imported. The Canadian material 
is quarried near tidewater in Nova Scotia and New Brunswick and 
shipped along the Atlantic coast line as far south as Florida. Crude 
gypsum from San Marcos Island, Baja California, Mexico, is imported 
on the Pacific coast. Imports from Italy include blocks of alabaster 
used for carving and sculpturing art objects and novelties. Imports 
of ground gypsum, Keene's cement, and other gypsum manufactures 
all increased slightly in 1937. The accompanying tables show 
imports of gypsum and gypsum products in recent years. 


Gypsum imported for consumption in the United States, 1933-37 


Crude Ground Calcined Other | Keene’s cement 
Year Short Short Short factures| Sh t de 
Or or or or value 
fons Value tons Value tons Value | n. e. s. | tons Value 
1933.............. 359, 490 1$373,919 | 1,907 |$18,032 | 1,177 |$14, 781 [$13,305 24 $600 |$420, 637 
10044... cse euer 360,186 | 371,082 | 1,085 | 14,880 534 | 10,890 | 16,859 27 666 | 414,377 
1085._.... 450,250 | 463,050 | 1,241 | 15,440 601 | 11,364 | 20, 958 64 | 1,290 | 512, 102 
1936. ...........-- 676,990 | 657,125 | 1,374 | 16,937 450 | 8,778 | 34,722 20 816 | 718,378 
1987 nc ` 897,484 | 854,835 | 1,711 | 22,165 353 | 7,917 | 78,456 25 675 | 964, 048 


Crude gypsum (including anhydrite) imported for consumption in the United States, 
1935-37, by countries 


1935 1936 1937 

Country | | —_ MMMM 

Short tons Value Short tons Value Short tons Value 
Canada.....ullslcaccLee amc 408, 908 $424, 752 631, 340 $613, 052 838, 106 $797, 157 
Hong KODg-..-——— A ices oe 1 pe eRe a S, PA 
CHE 394 1, 679 185 3,879 207 4, 337 
Meter ee 40, 948 36, 619 45, 464 40, 170 59, 166 53, 146 
United Kingdom RIA AA A A AS 5 195 
450, 250 463, 050 676, 990 657, 125 897, 484 854, 835 


Exports.—The total value of all gypsum and gypsum products ex- 
ported, as indicated in the accompanying table, increased $15,292 
over 1936 and was the highest since 1931, when the exports were 
valued at $392,437. 


Gypsum and gypsum products exported from the United States, 1933-37 


Crude, crushed, or Plasterboard and Plaster, calcined, 
ground wallboard and manufactures | Other 
Year MP : Hang Ei 
actures, | value 
Ch Value d Value SE Value | n.e.s. 
190 AA 3,774 $11, 049 1, 646, 733 $36, 057 1 1,559 | 1 $72, 106 (2) $119, 212 
1934... ........-..- 2, 588 11, 652 1, 895, 700 43, 041 1 2, 264 | 178,799 (3) 133, 
1000. col S 4, 528 15, 473 1, 929, 348 42, 465 1 4,717 | 1 128, 258 (3) 186, 196 
Eege Se (3) (3) (3 (3) (3) (3) (3) 255, 903 
¡AA 5, 590 26, 745 4, 360, 404 96, 019 2, 847 61, 383 $87, 048 271, 195 


1 Includes **Other manufactures, n. e. s." 

2 Not separately classified previous to 1937; included with **Plaster, calcined, and manufactures.” 

3 Data not available; value reported as follows: ‘‘Crude, crushed, calcined, or ground,” $107,732; ‘‘Plaster- 
board, wallboard, plaster, and manufactures, n. e. s.," $148,171. 


5 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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WORLD PRODUCTION 


As the accompanying table indicates, crude gypsum is produced in 
many countries. Countries that produced or probably produced over 
500,000 metric tons in 1937 are the United States, France, United 
Kingdom, Germany, Canada, and the U. S. S. R. Production in the 
United States depends chiefly on the volume of building construction, 
while in most European countries, considerable tonnages are consumed 
in the manufacture of sulphuric acid, sulphates, and cement. Produc- 
tion figures for the United Kingdom include anhydrite, which is used 
for the manufacture of plaster, tile, and chemicals. 


World production of gypsum, 1983-37, by countries, n metric tons 


[Compiled by M. T. Latus] 


Country ! 1933 1934 1935 1936 1937 
EE ee 86, 220 83, 920 56, 710 45, 265 (2) 
Argentina eeh 34, 805 44, 142 49,773 55, 706 (2) 
Australia: 

New South Wales..................... 2, 307 2, 758 1, 722 4, 300 (2) 
South Australia....................... 51,373 76, 449 103, 909 108, 871 (2) 
o 3 echo GeO eene uae ke 5, 214 6, 4 8, 7, 581 (2) 
Western Australia....................- 2, 653 5, 392 5, 450 6, 768 (2) 
Austrid Eeer 45, 000 45, 000 46, 000 47, 000 (?) 
Brazil. alc bonc a eee usu 2, 000 2, 000 2, 000 ; 2,C 
Canada A A 336, 283 447, 507 510, 266 763, 049 (6) 
A A eus 15, 204 10, 901 26, 151 22, 556 (2) 
ERA A asume 64, 020 67, 720 $ 68, 000 68, 800 (2) 
Bag eege 12, 881 9, 217 14,851 16, 603 (2) 
EPVDU. EEN 238, 721 149, 713 190, 666 256, 211 (2 
Estonii apodos 5, 670 905 13, 849 12, 748 
y ale AMA A 1,689,050 | 1,453,450 | 1,275,000 8 
Germany fu. ll c us anaconda cade 485, 000 810, 000 855, 000 8 (2) 

e A A ate UL d LEE 3, 535 4, 525 3, 612 13,779 (2) 
India, British.............................. 33, 674 47, 507 46, 045 55, 277 (2) 
irish Bree A A RA A eomm 6, 096 11, 647 
ARA A UNA TU E CLE 534, 026 458, 978 471, 167 324, 789 
BC e EE ) 127, 633 137,677 1 
Latvia oscars 48, 251 81, 816 98, 935 123, 503 196, 911 
¡Pico A A 12, 864 10, 68 29, 474 29, 110 
E EE d 8 54, 514 61,711 (2) 
New CGaledonig 11, 565 13,090 PPM AAA (2) 
Palestine E EE 2, 602 3, 431 4, 543 6, 209 3, $34 
POP. A A AA 7,000 8, 147 9, 056 12, 560 
POPU Ca cco side teehee esos 7, 492 20, 315 4, 800 6, (2) 
Ate EE 57, 094 47,176 62, 018 (8) (3) 
AAA du nc cea trn 709, 246 741, 245 ) (8) (3) 
Swed eh... ci ciset oon 0 c Le cca dian Cede 49 121 170 (8) (2) 
¿o A A AI 17, 580 15, 550 11, 000 11, 200 (2) 
Union of South Africa ------------ 11, 809 23, 206 21, 590 31, 962 (3) 

"m.m. Dp" Y 474, 000 688, 000 (2) 
United Kingdom. 1, 000, 865 977,014 997,673 | 1,018, 56 3 
United States. ................ Lll. lll... 1,211, 259 | 1,393,583 | 1,727,162 | 2,460, 735 2, 774, 307 
YUPOSIAVIB AA eSEcu l... 10 842 (2) 

7, 400, 000 7, 900, 000 8, 300, 000 9, 400, 000 (2) 


1 In addition to the countries listed, gypsum is produced in Cuba and Switzerland, but production data 
are not available. | 

2 Data not yet available. 

3 Rail and river shipments. 

4 Estimate furnished by Bundesministerium für Handel und Verkehr. 

5 Approximate production. 

6 Data for crude gypsum mined not available. Shipments of crude (lump, crushed, and ground) and 
calcined gypsum amounted to 945,498 tons. 

7 Exports of crude and calcined gypsum. 

s Data not available; estimate included in total. 

° Figures supplied by Deutscher Gips-Verein, E. V., Berlin, Germany. Figures are exclusive of rock 
gypsum mined and used by cement, paint, and other factories from their own quarries. 

10 Serbia only. 
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LIME 


By Forrest T. MoYER AND A. T. Coons 
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Increased consumption of lime for building, agricultural, and chem- 
ical uses in 1937 resulted in a gain of 10 percent over 1936 in the total 
quantity of lime sold or used by producers. This gain compares 
favorably with the 5-percent increase in the total volume of industrial 
production. Comparison with previous years shows that the quan- 
tity of all lime (quick and hydrated) sold or used in 1937 was 110 
percent greater than in 1932 and 90 percent of the output of the peak 
year, 1925. 

Hydrated lime sold or used, which is included in the figures for total 
lime, increased 6 percent in quantity and 9 percent in value over 1936. 
The principal use of this type of lime is in building construction, which 
consumed 52 percent of the 1937 supply. | 

Of its chief uses, lime consumed for agricultural purposes had the 
largest increase (21 percent) over 1936. "This gain reflects the in- 
creased buying power of farmers occasioned by the highest total cash 
income in 7 years (approximately 7 percent more than in 1936) and the 
encouragement given to the use of lime through the Agricultural Con- 
servation Program. 

Although sales of lime for building uses have increased in recent 
years, they have lagged considerably behind recovery in building con- 
struction. In 1937 the value of building contracts awarded, as com- 
piled by the Federal Reserve Board from data of F. W. Dodge Cor- 
poration, was 59 percent of the 1923-25 average, but the value of 
building lime sold or used was only 35 percent of its 1923-25 average. 

Because of its chemical properties; lime is an essential raw material 
in the manufacture of many durable and nondurable goods. "The 
quantity of chemical lime consumed in 1937 was 12 percent greater 
than in 1936 chiefly as a result of large gains in lime used in mp, Ji 
paper mills, and glassworks. 

Metallurgical lime is employed chiefly in steel manufacture as a 
fluxing agent and in ore flotation as an alkalizing, dispersion, or 
depressing agent. 'The increased consumption of metallurgical lime 
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in 1937 resulted from the gain in steel-ingot production (6 percent over 
1936) and activity in the copper industry in which larger tonnages of 
lower-grade ores were treated by flotation in 1937 than in 1936. 

Consumption of lime by paper mills increased over 1936 chiefly as a 
result of the rapid growth of the paper industry in the South. "The 
reported increasing use of precipitated calcium carbonate, prepared by 
recarbonating milk of lime, as a filler for book and magazine papers 1s 
also of interest to the lime producers. 

The consumption of lime by glassworks rose 48 percent in 1937 as a 
result of the record production of glass containers, which more than 
offset the slight decline in plate-glass manufacture. 


Salient statistics of the lime industry in the United States, 1986-37 


Percent of 
1936 1937 change in 
1937 
Sold or used by producers: 
Total lime: 
Short CONS sta cir luso ise cosas 3, 749, 383 4, 124, 165 +10.0 
Valo A O eee cue eee p $26, 933, 719 $30, 091, 168 +11. 7 
EES $7. 18 $7. 30 +1.7 
Hydrated lime (included in total): 
Short LODS dh e bh bee ko 1, 225, 829 1, 301, 333 +8. 2 
Valli... cc cria ie re ie ce $9, 529, 743 | $10, 344, 470 +8. 5 
EE $7.77 $7. 95 +2. 3 
By uses: 
For building: 
CA A 891, 267 948, 553 +6. 4 
MA a atada UE $7, 589, 346 $8, 212, 995 +8. 2 
A Habe eda E $8. 52 $8. 66 +1. 6 
For agriculture: 
DOL LONS EE 336, 905 406, 462 +20. 6 
E AA O IS $2, 108, 787 $2, 738, 433 -+-29. 9 
A ee oe EE $6. 26 $6. 74 +7.7 
For chemical uses (excluding dead-burned dolomite): 
DNOM 16008 EE 1, 924, 460 2, 151, 444 +11.8 
AA ete ee e octo ie c $12, 348, 343 | $13, 921, 907 +12. 7 
Te A A $6. 42 $6. 47 +.8 
Dead-burned dolomite: 
AAA II E A 596, 751 617, 706 +3. 5 
WANG soe eet EC $4, 887, 243 $5, 217, 833 +6. 8 
A A A $8. 19 $8. 45 +3. 2 
Imports for consumption: 
Quicklime and hydrated lime: 
SHOP e e EE 9, 204 8, 788 —4,5 
VIO A A EE $87, 158 ; --4.0 
POL 000 RE $9. 47 $10. 31 +8. 9 
Dead-burned dolomite: 
BOOP LOS: icons lorca les 13, 928 9, 083 —34. 8 
O Eeer $349, 678 $231, 084 —33. 9 
Por igo: u a iaa $25.11 $25. 44 +1.3 
Exports (lime): 
Bhort CONS EE 4, 601 11, 300 -+145. 6 
A IAS $71, 109 $122, 895 +72. 8 
For lOD AA A A $15. 46 $10. 88 — 29. 6 


The quantity and value of dead-burned dolomite sold or used in 
1937 increased slightly beyond the high levels of 1936 and reached 
record highs. In 1929, the pre-depression record year, 488,032 tons 
of this material valued at $4,261,942 were sold or used. Dead-burned 
dolomite is utilized as a refractory in basic open-hearth steel furnaces 
and basic Bessemer converters as an aggregate in monolithic lining, 
in brick form, or for furnace repair work. Since 1932 the quantity 
sold or used has increased much more in proportion than steel-ingot 

roduction. In 1937 steel-ingot production, according to index num- 
ers of the Federal Reserve Board, was 119 percent of the 1923-25 


average, whereas sales of dead-burned dolomite were 172 percent of 
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the 1923-25 average. This disproportionate rise indicates a more 
widespread replacement of higher-priced refractories by dead-burned 
dolomite in the steel industry since 1932. In this chapter data on 
dead-burned dolomite do not include the entire consumption in the 
United States, as some steel companies calcine dolomite which they 
purchase raw or quarry themselves. Such tonnages and values are 
recorded in the chapter on “Stone” in this volume. 

The preceding table summarizes the principal statistics of the lime 
industry in 1937 compared with 1936. 


PRODUCTION 


The following table, showing the quantity and value of all lime 
sold or used in the United States during recent years, indicates a gen- 
eral improvement in the lime industry. 


Lime sold or used by producers in the United States, 1933-37 


ed Value ! 
ants in 
Year operation Short tons 

Total Average 
DI l os e e 332 2, 269, 280 $14, 253, 659 $6. 28 
EE 324 2 2, 397, 087 2 17, 164, 024 7.16 
Er EE 301 2 2, 987, 133 2 21, 748, 655 7. 28 
br EE EEN 301 2 3, 749, 383 3 26, 933, 719 7.18 
[oy ee 314 4, 124, 165 30, 091, 168 7.30 


1 Me given represents value of bulk lime f. o. b. at point of shipment and does not include cost of barrel 
or package 

1 includes lime used by producers (captive tonnage) as follows: 1934, 129,290 short tons valued at $671,864; 
Wee OC ,716 short tons valued at $750,155; 1936, 224,693 short tons valued at $1,179,820; 1937 data not yet 
available. 


Production by States.—As indicated in the accompanying table, 
most of the States increased their output of lime in 1937 over 1936. 
In several States production declined slightly. Ohio, Pennsylvania, 
Missouri, and West Virginia, in order of importance, were the ranking 
States both in 1936 and 1937. Lime sold or used in 1937 in Ohio 
and Pennsylvania represented 26 and 17 percent, respectively, of the 
total for the country. 


18500—38——10 
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Lime sold or used by producers in the United States, 1986-37, by States 


1936 1937 
SES Plants i Plants i 
ants in ants in 
operation Short tons Value operation Short tons Value 
A AAA 9 177, 582 | $1, 034, 110 8 176, 085 $064, 400 
gi AA 4 , 922 » 56 3 54, 789 466, 098 
Arkansas.............--..-... 2 (1) (1 2 1 1 
Californía..................... 8 67, 951 672, 284 7 71, 965 737, 387 
Colorado...................... 3 1 (1 4 7, 163 72,831 
Connecticut.................- 1 (1) (1) 1 (1) (1) 
ale (; eec oo ce eee 3 16, 407 150, 524 3 19, 008 177, 929 
2 A A 1 8, 271 45, 478 1 7, 964 62, 196 
Hawail......................-. 1 7, 727 84, 972 1 8, 261 83, 183 
E A EA AR MA AP es 1 (1) 
DINOS osse peche ls cala 7 144,075 | 1,057,765 7 142, 122 1, 039, 087 
(Ref EE 7 93, 370 559, 048 7 94, 053 552, 243 
Kentucky. ................... 1 1 T 1 6 P 
EN AA A 2 1 1) 2 (1 t 
Maryland- -----.------------ 12 50, 410 324, 209 11 59, 575 404, 562 
Massachusetts. ............... 5 92, 625 839, 048 6 101, 247 897, 356 
Michigan....................- 4 i ; 4 48, 310 351, 681 
Minnesota...................- 2 1 1 2 (1) (1) 
Missouri...................... 10 379, 354 | 2,047, 189 10 426, 514 2, 326, 928 
Montana. .................... 4 10, 962 15, 867 3 13, 205 79, 
NOVOA coo ica 2 (1) 2 (1) (1 
New Jersey................... 4 14, 658 99, 891 4 20, 029 151, 350 
New Mexico.................. 3 (1) 3 902 
New York...................- 10 68, 068 527, 009 9 55, 947 438, 151 
North Carolina............... 1 (1) 1 (1) 
ODIO ¿narcisos 21 905,358 | 7,354, 902 22 | 1,069, 374 8, 653, 571 
Oregon. ..............-......- 1 (1) 2 (i 
Pennsylvania................- 84 661, 464 | 4,644,027 95 692,935 | 5,117,733 
Puerto Rico. ................- 3 3, 288 27, 674 4 4,723 39, 
Rhode Island................. 1 (1) (1) 1 1) (1) 
South Carolina. MAA AS E eee 1 (1) (1) 
South Dakota. ............... 2 (1) (1) 2 1 (1) 
Tennessee. ................... 11 168, 121 958, 407 10 157, 440 909, 839 
juo cc MTM 8 51, 281 470, 510 7 49, 135 440, 069 
Utah. e. co s 2 2 suu zs 8 30, 986 272, 431 9 46, 670 319, 517 
Vermont....................- 4 42, 505 278, 591 5 56, 585 388, 
o AAA 26 174, 484 | 1, 104, 982 24 192, 493 1, 248, 479 
ashington. ................. 4 36, 638 340, 724 5 65, 272 647, 692 
West Virginia: em ues tq Nader 10 253, 339 | 1,601, 213 12 250, 205 1, 617, 040 
n3... cameo ec 1 , 978 470, 964 12 59, 536 08, 536 
Undistributed. ...............|]..--.....-.- 168, 869 | 1,355,092 |............ 172, 568 1, 386, 415 
301 | 3,749,383 | 26,933, 719 314 | 4,124,165 | 30, 091, 168 


1 Included under ‘‘Undistributed.”’ 


Hydrated lime.—The accompanying table gives the quantity and 
value of hydrated lime sold or used in each of the past 5 years. In 
1937 the number of active plants producing this type of lime was the 
highest on record. 


Hydrated lime sold or used by producers in the United States, 1983-37 


Dus Value 
ants in 
Year operation Short tons 

Total Average 
1933 EE m DERE est 157 840, 007 $5, 622, 026 $6. 69 
A A ide po u ERE 105 829, 430 6, 324, 623 7. 63 
Los EE 167 1, 005, 619 7, 939, 513 7.90 
1038 A A ee E 168 1, 225, 829 9, 529, 743 7.77 
NOS EE RR AA e 170 1, 301, 333 10, 344, 470 7.95 


The following table shows the quantity and value of hydrated lime 
sold or used in 1936 and 1937 by States. Increases are noted in more 
than half of the States. Ohio, Pennsylvania, and Missouri are the 
leading producers. 
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Hydrated lime sold or used by producers in the United States, 1936-37, by States 


Short tons Value Short tons Value 
Fer 25, 463 $175, 655 23, 884 $107, 292 
AFIONA- AN A due deer eia 5, 080 , 9/1 1 1 
ii AA izu sss Rides 15, 223 160, 241 13, 627 152, 036 
Floridi o Eed 9, 716 92, 498 10, 803 103, 998 
E A A AN 8, 271 45, 478 7, 881 61, 331 
SE ces co laico socias 7,715 84, 742 8, 243 82, 912 
TUN O15 1.5... as a ol ea 25, 755 199, 038 24, 625 191, 100 
IBAN soe tes Bk a 33, 895 224, 559 31, 470 201, 970 
hu VIAN ara w sa ERI 28, 728 194, 977 33, 419 237, 730 
Massnchusetts -2-2-2-2 -aaua 30, 304 240, 138 35, 271 247 
MICHIPan AA EEN 5, 827 45, 903 10, 688 84, 747 
E AA A ON 120, 748 764, 014 121, 321 y 
New a] AAA A A 20, 260 163, 894 16, 948 
OHIO... 2L consorte ate nora eee 394, 652 3, 376, 794 437, 925 3, 678, 118 
ga A A i a 197, 122 1, 466, 948 212, 513 1, 751, 086 
South Dakota ----------------------------- 613 6, 743 (1) 1) 
di AMA AS 41, 086 320, 858 41, 892 324, 207 
¿A A un eL rer 22, 968 238, 978 2A, 415 2206, 271 
VIT ll escocia states Dones eh 60, 313 417, 700 59, 067 439, 697 
West ée A e TEE 49, 147 311, 590 47, 9, 
Wisconsin... 14, 104 108, 531 14, 257 111, 090 
Undistributed 2... 2-2 eee 107, 939 807, 093 125, 540 1, 012, 179 


1, 225, 829 9, 529, 743 1, 301, 333 10, 344, 470 


1 Included under “Undistributed.” 

2 Includes, in addition to States indicated by (1) above, Arkansas, Colorado, Connecticut, Kentucky, 
Maine, Minnesota, Montana, Nevada, New Jersey, North Carolina, Oregon, Rhode Island, Utah, 
Vermont, and Washington. 


SHIPMENTS 


Total shipments.—The following table shows the distribution of 
sales and movements of lime, as reported to the Bureau of Mines by 
producers, for 1936 and 1937. It includes the original sales by States; 
shipments from and into each State; the supply of quick, hydrated, 
and total lime available for consumption; and the per capita supply 
of all lime in each State. 
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Lime supplies avatlable for consumption in continental United States, 1936-37, 
by States, in short tons 


Ship- Ship- 
Sales by 
State producers i ments ments 
1936 
Alabama................ 177, 582 53, 027 12, 122 
AY120068. EE 25, 922 , 03 
Arkansas...............- 2) (2) (3) 
California............... 67, 951 7,647 27,5 
Colorado................|] (Q  |[..........- (3) 
Connecticut_......-..... (2) (2) (2) 
Delaware. .............- — oen Panic ce 33, 451 
District of Columbia....| ......-.L........... 17, 218 
Florida..............-... 16, 407 |..........- 32, 503 
Georgia. ...............- 8, 271 1, 30, 080 
Id8Bho ARA A EA , 038 
Illinois.................. 144, 675 54, 003 145, 027 
Indiana ...---.---------- 93, 370 66, 623 98, 027 
AAA AA A 58, 672 
¿EN AAA AA EA 22, 347 
Kentucky............... Ay EIA (2) 
Louisiana AMA EN AA 56, 040 
Maine.....-.------------ 2) 2) 2) 
Maryland............... 50, 410 18, 146 73, 621 
Massachusetts.......... 92, 625 73, 058 41, 778 
Michigan............... 40, 090 27,757 162, 431 
Minnesota _.--.---------- (2) (2) (2) 
Mississippi ll 21, 488 
Missouri ................ 379, 354 315, 808 17, 564 
Montana...............- 10, 962 410 2, 556 
Nebraska...... .. . . . . . . .1. ec A 7, 342 
Nevada ..-.-------------- (2) (2) (2) 
New Hampshire........| ooo o. 7, 938 
New Jersey............. 14, 658 4, 451 108, 090 
New Mexico............ (3) ) (3) 
New York.............. 68, 068 16, 527 216, 943 
North Carolina.......... (3) 2) 2) 
North Dakota tt 6, 113 
A er apana 905, 358 623, 616 149, 905 
Oklahomā AAPP A A 15, 719 
107,70) 1 (2) (2) 
Pennsylvania. .......... 661, 464 254, 914 228, 610 
Rhode Island........... (2) (2) (2) 
South Cerolng |. 1... 16, 021 
South Dakota........... CG). Sou TM 1) 
'Tennessee..............- 168, 121 136, 484 10, 114 
'Texas......-........-..-. 51, 231 4, 769 2,821 
¡551 ANO 30, 986 269 128 
Vermont...............- 42, 505 37, 922 561 
Virginia................- 174, 484 125, 024 51, 506 
Washington... 36, 638 6,873 1, 257 
West Virginia........... 253, 330 188, 063 153, 438 
Wlisconsin..............- 54, 978 17, 471 56, 300 
E, AAA A 495 
Undistributed........... 168, 869 77,549 220, 639 
ia 3, 738, 368 |? 2, 115, 347 | 2, 109, 592 
Alabama...............- 176, 085 55, 133 10, 891 
Arizona................- 54, 789 18, 585 1, 134 
Arkansasg...............- (2) 2) (2) 
Calíifornia........-...-.- 71, 965 9, 121 30, 208 
Colorado...............- 7, 163 18 6, 788 
Connecticut............- (2) (2) (2) 
ET RAI PRA. A 41, 540 
District of Columbia. . ------|----------- 17,805 
o AAA 19,008 |..........- 28,771 
Georgia. ..-.------------ , 964 975 32, 999 
Ted AA EE > O EEN (2) 
Win TEEN 142, 122 54, 150 175, 275 
Indiana................- 94, 053 68, 718 109, 
fe EE AAA zu 64, 024 
Kansas AAA. PA eee 21, 439 
Kentucky............... (0. ocs ost u es (3) 
Louisiana... oes ON DESS 67, 168 


Supply 


rom State | into State Hydrated |Quicklime 


Total 


Pounds 
per capita ! 


1,171 


PP | AS rr | eee | AAA | a ag | ARA 


! Based on Bureau of the Census preliminary statement. 
2 Included under “Undistributed.” . 
3 Includes lime exported or unspecifled by producers as to destination as follows: 1936, 5,755 tons; 1037, 
9,094 tons. 


— o Ü 


9, 101 


67, 168 
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Lime supplies available for consumption in continental United States, 1936-37, 
by States, in short tons—Continued 


Supply 
Ship- Ship- 
State ees =. ; ments ^ ments ne 
rom State| into State ; oun 
Hydrated | Quicklime| Total per capita 
1937—Continued 

Maine. .....------------ (2) (2) (2) 12, 101 54, 217 66, 318 155 
Maryland............... 59, 575 16, 388 90, 808 60, 305 73, 690 133, 905 160 
Massachusetts. ......... 101, 247 79, 224 42, 573 28, 292 36, 8 i 29 
Michigan............... 48, 310 27, 580 165, 509 60, 429 125, 810 186, 239 77 
Minnesota.............- (2) (2) (2) 12, 007 22, 855 34, 862 26 
IL O AAA A A 15, 816 4, 108 11, 708 15, 816 16 
Missouri................ 426, 514 363, 094 21, 195 38, 870 45, 745 84, 615 42 
Montana................ 13, 295 325 8, 303 4, 082 12, 191 16, 273 60 
Ol RAMA, A E ss 7, 466 5, 616 1,850 7, 466 11 
Nevada................. Q) (2) (2) 22, 758 2, 243 25, 001 495 
New Hampshire. .......|...........]..........- 8, 323 2, 205 6, 118 8, 323 33 
New Jersey............. 20, 029 5, 562 126, 131 94, 326 46, 272 140, 598 65 
New Mexico... 902 89 12, 472 1,800 11, 485 13, 285 63 
New York.............. 55, 947 8, 767 267, 748 144, 214 170, 714 314, 928 49 
North Carolina. ........ (2) (2) 33, 487 Kr 71, 863 41 
North Dakota. ..........|...........|.------.-.- 6, 767 6, 565 2 6, 767 19 
Ohl0. ieee eee cet 1, 069, 374 749, 611 117, 931 115, 066 322, 628 437, 694 130 
A AAA, A des 13, 784 7,807 5, 977 13, 784 11 
Oregon---..-------------- (2) (2) (2) 3, 629 6, 672 10, 301 20 
Pennsylvania........... 692, 935 273, 407 319, 659 171, 519 567, 668 739, 187 145 
Rhode Island........... (2) (2) (2) 6, 147 8,773 12, 920 38 
South Carolina.......... O) suelo ez (2) 9.973 7, 489 17, 462 19 
South Dakota........... E O AAA (2) 2, 361 2, 869 5, 230 15 
'Tennesseoe...........-.-. 157, 440 127, 574 10, 436 20, 159 20, 143 40, 302 28 
¿7 MA 9, ; 5, 036 23, 576 ; 49, 613 16 
Uta, 222 s ss eene 46, 670 302 1, 055 4, 43,170 47, 423 183 
Vermont................ 48, 263 2, 580 1, 095 ; 10, 902 57 
V MD REND 192. 403 143, 195 54, 702 38, 302 65, 698 104, 000 77 
Washington............. 65, 272 , 701 2, 438 5, 588 54, 421 60, 009 72 
West Virginia........... 250, 205 234, 099 171, 825 18, 570 169, 361 187, 931 202 
Wisconsin..............- 59, 536 22, 053 56, 175 25, 600 68, 058 3, 658 64 
VOIDIUP PARO sssusuplssso cu owe 1, 242 632 610 1, 242 11 
Undistributed........... 172, 568 80, 291 246 813 PA A A A 
4, 111, 181 |32, 398, 783 | 2, 388, 789 | 1,290, 299 | 2,810,888 | 4, 101, 187 63 


2 Included under “Undistributed.’’ 
3 Includes lime exported or unspecified by producers as to destination as follows: 1936, 5,755 tons; 1937, 
9,994 tons. 


The following table shows for 1936 the origin and destination of 
hydrated, quick, and total lime by groups of States that comprise 
approximate freight-rate zones. These data do not cover a small 
quantity of lime (about 1 percent of the total) consisting of lime 
produced in Hawaii and Puerto Rico, foreign shipments, and lime for 
which distribution is not recorded. No account is taken of reship- 
ments beyond the destination indicated when the lime left the pro- 
ducing plants. Similar figures for 1937 are not yet available. 
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Shipments from continental United States to various island Terri- 
tories are shown in the following table. 


Lime shipped to noncontiguous Territories of the United States, 1936-37 


1936 1937 
Territory 
Short tons Value Short tons Value 
American Bamoa (1) A elec cs 
HAWA nda ao S 594 9, 509 666 $11, 212 
A AAA A 1, 095 13, 783 1, 024 13, 638 
Virgin Iaianda 57 1, 227 188 3, 947 
Wake Islands. ................................- (1) 13 (1) 3 


1, 746 24, 536 1,878 28, 800 
1 Less than 1 ton. 


Hydrated lime.—The following table shows total shipments of 
hydrated lime into various groups of States in 1936. As Ohio is the 
largest producer of hydrated lime and supplied 32 percent of the total 
in 1936, the distribution of shipments from Ohio plants is listed 
separately. Similar data for 1937 are not yet available. 


Shipments of hydrated lime from plants in the United States and in Ohio in 1936, 


by destination 1 
From all plants From Ohio plants 
Destination Distri- Distri- | District 


bution | Short | bution 
SES (per- tons (per- (percent) 


cent) cent) 
Illinois, Indiana, Michigan, Ohio...................... 268, 732 21.9 | 175,779 44.5 65. 4 
Delaware, District of Columbia, Maryland, New 
Jersey, New York, Pennsylvania, West Virginia..... 472,398 | 38.5 | 137,850 | 34.9 29. 2 
Connecticut, Maine, Massachusetts, New Hampshire, 
Rhode Island, Vermont. _-_-._...--.--.--------.---- 54, 282 4.4 15, 723 4. 0 29. 0 
Florida, Georgia, North Carolina, South Carolina, 
MIG INA ie eh ee 137, 359 11.2 39, 519 8.5 24.4 
Alabama, Kentucky, Louisiana, Mississippi, Ten- 
le8988.....lseecoc ec E et E N sosce ls 62, 147 5.1 13, 353 3. 4 21. 5 
Arkansas, Kansas, Nebraska, Oklahoma, Texas....... 54, 693 4.5 2, 572 id 4.7 
Iowa, Minnesota, Missouri, Wisconsin. ............... 90, 127 7.4 14, 642 3.7 16. 2 
Arizona, California, Colorado, Idaho, Montana, 
Nevada, New Mexico, North Dakota, Oregon, South 
Dakota, Utah, Washington, WyominNg..-........--.- 77, 191 6.3 1, 214 .9 1.6 
Undistributed and exports............................. 8, 900 ud E A A 
1,225,829 | 100.0 | 394,652 | 100.0 32. 2 


1 Data for 1937 not yet available. 
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Lime is utilized in agriculture and in the building, chemical, and 
other industries in a multitude of ways. The following table shows 
consumption of lime by principal uses in 1936 and 1937. 


Lime sold or used by producers in the United States, 1936-37, by uses 


1936 1937 
Quantity Value Quantity Value 
Use 
Per- Per- 
cent of| Short tons| Value ara cent of| Short tons| Value r6 
total Ë total Ë 
Agricultural................- 9.0 336,905 1$2, 108, 787 | $6. 26 9.8 406, 462 |$2, 738, 433 | $6.74 
Building...................- 23.8 891, 267 | 7,589, 346 8. 52 23. 0 948, 553 | 8,212, 995 8. 66 
Chemical: 
Glassworks.............- 3.0 113, 255 775,420 | 6.85 4.1 167, 438 | 1,153,845 6. 89 
Metallurgy.............- 15.3 572,574 | 3,491,701 | 6.10 | 16.8 694,814 | 4, 199, 960 6. 04 
Paper mills.............- 10. 6 396,867 | 2,495,420 | 6.29 | 10.9 447,728 | 2,892, 552 6. 46 
Sugar refineries.......... .5 17, 756 162,740 | 9.17 .5 21, 211 179, 975 8. 48 
'lanneries............... 1.9 72, 850 534, 877 7.34 1.5 61, 544 439, 849 7.15 
Water purification......- 5.8 219, 399 | 1,462,571 | 6.67 5.1 212, 213 | 1,395, 728 6. 58 
Other uses !............- 14.2 531, 759 | 3, 425, 614 6. 44 13.3 546, 496 | 3, 659, 998 6.70 
Total chemical (ex- 
eluding dead-burned 
dolomite)............ 51.3 | 1,924,460 |12, 348,343 | 6.42 | 52.2 | 2, 151, 444 |13, 921, 907 0. 47 
Refractory lime (dead- 
burned dolomite).......... 15.9 596,751 | 4,887,243 | 8.19 | 15.0 617,706 | 5,217,833 8. 45 
100. 0 |23, 749, 383 |226,933,719 | 7.18 | 100.0 |?4, 124, 165 |230,091,168 7.90 
Hydrated lime (included in 
above totals).............. 32.7 | 1,225,829 | 9,529,743 | 7.77 | 31.6 | 1,301,333 |10, 344, 470 7.95 


1 Details of distribution shown in a following table. 
2 Includes lime used by producers (captive tonnage) as follows: 1936, 224,693 tons valued at $1,179,820; 
1937 data not yet available. 


The accompanying table gives the quantity and value of all lime 
sold or used by States and uses for 1936 and 1937. 
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Building lime.—Both the tonnage and value of lime used for build- 
ing purposes in 1937 increased over 1936. This important field, 
which consumed approximately 50 percent of all lime sold or used 
during the 1920's, consumed only 23 percent in 1937. 

Chemical lime.—Lime is employed in a great variety of processes 
and industries where 1ts chemical properties are utilized. In 1937 
lime consumed for chemical uses (excluding dead-burned dolomite) 
comprised 52 percent of all lime (quick and hydrated) sold or used. 
The quantity of metallurgical lime used for fluxing and alkaline 
flotation increased 122,240 short tons (21 percent) over 1936. Sales 
by principal chemical uses are shown in a preceding table. The 
quantity and value of lime sold or used in 1936 for minor chemical 
ee that are designated “Other uses” in the previous table were as 
follows: 


Chemical lime sold or used by producers in the United States for “Other uses" in 1936 1 


Short Short 
Use tons Value Use tons Value 
Acid neutralization.............- 3,111 | $31,625 || Oil refining...................... 12,502 | $97,903 
Alkali works (ammonia, soda, Paint (calcimine, whitewash, 

¡A A 18, 006 90, 840 varnish, ete.).................- 17,795 | 104,071 
Bichromsates 8, 266 51, 257 || Polishing and buffing............ 3, 507 75, 272 
Bleach (liquid and powder)...... 12, 796 83,099 || Rubber........................-- 3, 454 20, 791 
Calcium acetate. ................ 3, 055 18, 414 || Salt refining....................- 0, 247 32, 825 
Calcium carbide................. 74,723 | 378,768 || Sand-lime brick. ...............- 18,410 | 114,034 
Coke and gas manufacture (gas Sanitation......................- 4, 189 27, 393 

purification and plant by- Silica brick and slag brick....... 12, 864 88, 269 

products)...................... 26,107 | 175,433 || Soap................-..........-.- 7, 193 Í 
Food produets. .................- 13, 237 70, 237 || Tobacco curing.................. 3, 915 19, 066 
Gelatin (edible). ................ 5,172 32, 802 || Wood distillation................ 4, 436 32, 219 
Clees, -----| 8,896 65, 174 || Undistributed 1.................. 21,248 | 143, 248 
Insecticides (spraying materials).| 47, 601 | 364,451 || Unspecifled...................... 171, 373 |1, 110, 376 
Magnesia works. ...............- 5, 649 38, 097 — 
Oil and fat manufacture. ........ 18,007 | 119,951 531, 759 13, 425, 614 


1 Data for 1937 not yet available. 

2 Lime used in the manufacture of acetic acid, alcohol, asphalt filler, bituminous concrete materials, 
bromine, calcium arsenate, calcium carbonate (precipitated), cement, corn products, creameries and dairies, 
disinfectants (chloride of lime, etc.), dyes, fertilizer filler, flour mills, granite cutting, iron oxide, licorice, 
nicotine, oxygen purification, retarder, road surfacing, textiles, wool, and zinc oxide. 


Agricultural lime and other liming materials.—The quantity of lime 
sold or used for agricultural purposes in 1937 increased 21 percent over 
1936, a greater proportional rise than that for either building or 
chemical uses. The following table presents data on various types of 
lime, crushed oyster shells, ground limestone, and calcareous marl 
used in agriculture. 
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Agricultural lime and other liming materials sold or used by producers in the United 
States, 1936-87, by kinds 


LIME 


1936 1937 
Short tons Value Short tons Value 
Kind 
Effective Effective 
Gross lime Total SON Gross lime Total pod 
content ! g content ! g 
Lime from limestone: 
uicklime............... 116, 173 97, 500 | $592, 985 |$5. 10 | 140,425 | 118,000 | $762, 496 | $5. 43 
Hydrated............... 220, 732 | 154,500 |1, 515,802 | 6.87 | 266,037 | 186,000 |1,975,937 | 7.43 
Lime from oyster shells ?_.... 9, 802 8, 000 72, 134 | 7.36 (3) 3 (3) (3) 
Oyster shells (crushed) ?_.... 68, 232 29,000 | 196,498 | 2.88 (3) 3) (3) (3) 
Limestone..................- 3, 743, 710 |1, 610, 000 |4, 406, 703 | 1. 18 |5, 004, 930 |2, 152, 000 |6, 454,695 | 1.29 
Calcareous marl............. 45, 528 19, 500 58, 682 | 1.29 46, 650 20, 000 59,775 | 1.28 


1 Estimated by method described in Mineral Resources of the United States, 1921, pt. II, p. 164. 
2 Bureau of Fisheries. 
3 Data not yet available. 


Hydrated lime.—The following table gives the quantity and value of 
hydrated lime sold or used in 1936 and 1937, according to principal 
uses. Increases are recorded in all classifications except metallurgical, 
tannery, and other chemical uses. 


Hydrated lime sold or used by producers in the United States, 1986-37, by uses 


1936 1937 
Use 
Short tons Value Short tons Value 

Bechet o ei es eee lis sala 220, 732 | $1, 515, 802 266,037 | $1,975, 937 
o AA A RA 636, 467 | 5,301, 682 670, 658 5, 674, 748 

Chemical: 
EA EEN 1, 156 7,733 2, 408 22, 768 
LIT ERAN E AA 40, 782 266, 127 36, 483 246, 936 
EENEG 29, 994 219, 003 32, 995 246, 062 
Sugar rofinerles eee 11, 158 109, 776 12, 240 109, 006 
a 22-2 m Z A 27, 757 216, 818 23, 045 172, 527 
Water purification..< ee Niege en Ge eege Sie 105, 824 801, 435 111,167 792, 408 
Other USOS colacao aS 151,959 | 1,091, 367 146, 300 1, 104, 078 
Total chemical 22.2... l S C l JO STI 368, 630 | 2,712,259 364, 638 2, 693, 785 
i | o I o | lli E: 
1,225,829 | 9,529,743 | 1,301,333 | 10, 344, 470 


TRENDS IN PRINCIPAL USES 


Sales of lime for building uses dropped sharply from a peak of 
2,387,267 short tons in 1925 to 511,419 tons in 1934 and then increased 
slowly to 948,553 tons in 1937. This gain since 1934, however, is 
relatively small compared with other building materials. (See fig. 
1.) Consumption of lime in this field may regain some of its lost 
ground because of the increasing popularity of the Brooks-Taylor 
aged-lime putty plants, which can supply the contractor with ready- 
mixed masonry mortar, lime plaster (lime putty gauged with gypsum 
plaster), or aged lime putty by means of truck mixers. 

The demand for agricultural lime is fairly constant although there 
are moderate fluctuations, chiefly in response to changes in the pur- 
chasing power of farmers. Chemical uses of lime since 1928 have 
consumed about half of the total supply of lime. 
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FIGURE 1.—Trends in the principal uses of lime, number of plants, and average value per ton, 1915-37. 


PRICES 


The average value per ton of all lime (quick and hydrated), f. o. b. 
plant, in 1937 increased $0.12 over 1936 as a result of increases in 
agricultural ($0.48), building ($0.14), chemical ($0.05), and refractory 
lime (dead-burned dolomite) ($0.26). 


NEW DEVELOPMENTS 


An outstanding achievement in 1937 was the reported successful 
calcination? of unsized, high-calcium limestone spalls in a vertical, 
gas-fired kiln. After removal of the large limestone fragments, the 
spalls are forked up from the quarry floor and charged in the kiln 
without further preparation to yield a satisfactory kiln product. 
The kiln is equipped with a center burner, which distributes the gas 
throughout the charge. 

A number of lime plants were remodeled in 1937. Rotary kilns 
of large capacity and 290 to 400 feet in length were installed in some 
of them. It is claimed that the long, rotary kilns are more efficient 
than the shorter and yield a product of superior quality owing to slow 
calcination at relatively low temperature. 

Five plants using the patented Brooks-Taylor method of producing 
and ageing lime putty for building purposes began operations in 1937. 


1 Rock Products, vol. 41, No. 1, January 1938, p. 91. 
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Heat-of-solution and ignition-loss methods, as developed by the 
Bureau of Standards, for determining the degreé of hydration of 
magnesia in hydrated dolomitic limes and lime putties show that 2 to 
4 months are required to hydrate 95 percent of the magnesia when 
the limes are soaked at room temperature. 

A recently developed use of specially prepared dead-burned dolo- 
mite is in glass manufacture, where it replaces lime and raw dolomite 
in the glass mix. The chief advantages are that it is relatively free 
from dust, carries enough alumina to replace part of the feldspar, and 
has a specific gravity near that of glass sand. 

The results of the third yearly accident-prevention contest * among 
lime producers conducted by the Bureau of Mines show an increase 
in accident-frequency rate but a decrease in accident-severity rate 
from 1936. "Thirty lime plants participated in the 1937 contest. 

A complete discussion * of the properties, origin, processing, and 
marketing of quick and hydrated lime was published during the year. 


FOREIGN TRADE * 


Imports. —Total imports of lime for consumption in the United 
States in 1937 decreased 23 percent in quantity and 26 percent in 
value from 1936. Imports of hydrated and other lime changed little 
from 1936, but those of dead-burned dolomite decreased markedly. 
The following table shows imports for the past 5 years. 


Lime imported for consumption in the United States, 1983-37 


Hydrated lime 1 Other lime 1 D CA is dolo- Total 
Year 
Short Short Short Short 
tons Value tons Value tons Value tons Value 

]039 A 1,200 | $11,865 9,305 | $93,399 6,763 | $163, 081 17,268 | $268, 345 
1094 cocoon cece 923 ; 8, 309 74, 447 6, 473 166, 912 15, 705 250, 231 
te Denise 1, 030 10, 571 9, 413 36, 032 7, 519 189, 714 11, 962 236, 317 
1936... sees ee dá 1, 345 12, 212 7,859 74, 946 13,928 | 349,678 23, 132 436, 836 
1007 22 ouaiacnDuedi2 1, 174 13, 885 7, 614 76, 720 9,083 | 231,084 17, 871 921, 689 


1 Includes weight of immediate container. 
2 Classification changed in 1936 to ‘‘Dead-burned basic refractory material containing 6 percent or more 
lime and consisting chiefly of magnesia and lime.” 


As shown in the accompanying table of imports by countries and 
customs districts in 1936 and 1937, most of the lime imported on the 
Pacific coast is from Canada. 


2 National Bureau of Standards, Journal of Research: vol. 19, No. 2, August 1937, pp. 215-236. 

$ Bureau of Mines, The Accident-Prevention Contest Among Lime Producers, 1937: Health and Safety 
Statistics Series 250. 

1! Hatmaker, Paul, Lime: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, New York, 
1937, pp. 395-426. 

5 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Lime imported for consumption in the United States, 1936-37, by countries and 
customs districts ! 


1936 1937 
Country Customs district TN AA 
Or or 
tons Value tons Value 

Los Angeles. ..-....----.---------- 702 | $7, 037 647 | $6, 447 

Maine and New Hampshire......- 85 | 1,367 143 , 125 

DOW bo. eee RE MSIE a sss "TOM 17 218 

Eeer ee 5 ¡Y AAA A 

Canada........------.------------- St. Lawrence_._.............------|_-------]_-----_-- 1 18 
San Francisco..................... 2,762 | 29,496 | 3,458 | 34, 238 

Tee EE 18 164 5 58 

Washington....................... 5,227 | 44,993 | 4,405 | 45,035 

EE SE EE ER 234 | 2241 | | TU 2, 013 

OW Y OFR o ceca ais ; 4 j 

Germany-------------------------- Pittsburgh HOC NHAU na s MON (2) 165 | (2) 132 
JBDA ood usos uuu NOTATU CER SE EE EE EEN (2) à e GE DE 
Melen San Antonion OLII 32) 35 | 40] 205 
Switzerland.. ...------------------ Now York AA A s EE (2) 48 
United Kingdom.................. New vork aaoaaoaaMMMnMMMM 50 675 57 1, 057 
West Indies (British).............. Virgin Islands._... ma docónos lo meer |... .. 1 11 


39,204 | 87,158 | 28,788 | 90,605 


! Exclusive of dead-burned basic refractory material. 3 Includes weight of immediate container. 
3 Less than 1 ton. 


Exports.—Exports of lime increased greatly in 1937 compared with 
1936 and were the highest since 1931. Details are given in the follow- 
ing tables. 

Lime exported from the United States, 1933-37 


Y ear Short tons Value Year Short tons Value 
lius RN 3, 710 $58, 095 (1036 .---------------- 4, 601 $71, 109 
1934... cea idees REESE 3, 752 60, 167 || 1937.............-...-....- 11, 300 122, 895 
Liv ira 3, 027 03, 672 


Lime exported from the United States, 1936-37, by countries 


1936 1937 
Country 
Short tons Value Short tons Value 
ATZONUINA ociosas casas 14 $579 94 $2, 452 
CANDAdA crisis us os te 1, 495 18, 070 5, 760 41,715 
CUDASS escorial 91 1, 153 196 1, 936 
SEET 159 1, 880 53 2, 701 
EN AAA AP AAA AA 315 2, 
Leite re J... usu uu uu dot coca 1, 005 9, 501 1, 754 14, 242 
E MM O 4 16, 389 476 12, 931 
M GX1C0 AA scs edades 87 1, 977 443 4, 787 
Newfoundland and Labrador. ................. 40 656 58 586 
Now ZenlnhQd AAA E, DEE 53 694 
Nee reia 46 1, 283 421 9, 250 
Sue rro a as 64 1, 454 122 2, 463 
A A A s ense det 250 3, 383 654 8, 621 
A A a eee 67 881 63 761 
SWOdeD.: cocinan ds aseo 45 1, 998 72 2, 672 
A EE P su uapa Suwa sa ou dre MN 30 1, 150 
United ët osse xRecosweckésRzcuseE 18 412 45 
West Indies: 
BUS Rocosas 553 9, 292 476 8, 630 
Netherland.-------------------------------- 76 400 78 1, 191 
Other countries Le 62 1, 801 137 : 
4, 601 71, 109 11, 300 122, 895 


1 Includes entries of 25 tons and under. 


CLAYS: KAOLIN (CHINA CLAY AND PAPER CLAY), BALL CLAY, 
FIRE CLAY, BENTONITE, FULLER'S EARTH (BLEACHING 
CLAYS), AND MISCELLANEOUS CLAY 


By PauL M. TYLER AND Rosert W. METCALF 


SUMMARY OUTLINE 


Page Page 

General summary. .-.-.-.-----.---------------- 1111 | Domestic production— Continued. 
Salient statistics.............................. 1111 Miscellaneous clay ....................... 1116 
Domestic production. ........................ 1112 | Heavy clay products. .............-......-.-- 1117 
China clay or kaolin.....................- 1112 | Foreign trade................................-. 1117 
PBallelay; u cd soe I1I2T.PIÍo0S. 2 2 l "een bmaceÉccfexwetuedexe 1118 
NI AAA E 1113 | Consumption and uses. .....................- 1119 
A A 1113 | Technology. ................................. 1121 
Fuller's earl. 2 e a e ET cess 1115 | The industry in foreign countries............. 1123 


In 1937 the production and sales of domestic china clay broke all 
previous records; ball-clay shipments also broke all records; fire clay 
sales were greater than in any earlier year except 1929; and sales of 
virtually all kinds of merchant clay except fuller's earth were larger 
than in any other recent year. The heavy-clay-products industries— 
most of the raw material for which, however, is excluded from Bureau 
of Mines production figures—likewise improved further. Unfor- 
tunately clay-mining activity did not continue its increase throughout 
the entire year. As the business recession grew more apparent, 
operations at most plants had to be curtailed sharply during the last 
quarter. 


Salient statistics of the clay industry of the United States, 1925-87 . 


1925-29 1930-34 
(average) | (average) 1935 1936 1937 


Domestic clay sold by producers: 


Kaolin, china clay......... short tons.. 453, 618 431, 932 523, 656 638, 939 732, 282 
Balbl6lay. oae uai ESAE RS TE TIE do.... 116, 127 70, 299 96, 260 101, 324 121, 470 
NEE do....| 2,898,576 | 1,487,364 | 1,938,391 | 2,471, 575 2, 785, 344 
Bentonite......................- do.... (1) 2 84, 762 2 157, 445 2 177, 807 194, 768 
Fuller's earth. .................. do.... 261, 640 250, 354 227, 745 230, 814 226, 165 
Miscellaneous clays. ............ do....] 1575,708 3 305, 973 3 207, 718 3 392, 783 403, 522 
Total domestic 
Quantity. -.-------------- do....| 4,305,669 | 2,639,684 | 3,151,215 | 4,013,242 4, 463, 551 
Vall osuna E canso $17, 568, 812 |$10, 977, 776 $13, 054, 152 $15, 688, 434 | $18, 004, 158 
Imports: 
Kaolin, china clay......... short tons. . 339, 014 140, 888 125, 963 139, 797 146, 523 
Common blue, Gross Almerode 
short once. 12, 130 11, 306 15, 552 32, e 38, 549 
Fuller's earth. .................. do.... 8, 118 4, 708 2, 935 2, 733 2. 286 
Other clay... . .. . . . See eg do.... 61, 048 24, 718 31, 041 21, 183 17, 046 
Total imports: 
Quantity ................. do.... 420, 310 181, 615 176, 391 195, 879 205, 304 
ppl $3, 841, 462 | $1, 595, 101 | $1, 672, 814 | $1,896, 642 | $1, 950, 043 
— | =>—= — | —= ml l eee 
Exports: 
Fire clay. ................. short (ons 55, 316 39, 709 49, 049 65, 874 77, 330 
Other clay *....................- do.... 54, 028 68, 978 101, 524 90, 569 91, 481 
Total exports: . 
Quantity-...... do.... 109, 344 108, 687 151, 473 156, 443 168, 811 
CHE $1, 217, 769 | $1,323, 744 | $1, 865, 069 | $1,844,038 | $1, 948, 425 


1 Sales of bentonite included under “Miscellaneous clay"! before 1930. 
2 Revised to exclude output of “rotary drilling mud” in California. 

3 Revised to include output of “rotary drilling mud" in California. 

4 Includes fuller's earth. 
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DOMESTIC PRODUCTION 


China clay or kaolin.—The production of kaolin or china clay ad- 
vanced in 1937 to 732,282 short tons valued at $5,349,636, topping 
by a decisive margin the 1936 record of 638, 939 tons valued at 
$4,537,738 and far above the previous record of 533,800 tons worth 
$3,893, 814 in 1930. Georgia, South Carolina, Pennsylvania, Florida, 
and North Carolina continued to be the leading producing States. 
The occurrence of the various sedimentary kaolins of Georgia, which 
ordinarily furnish fully two-thirds of the total domestic paper and 
china clays and refractory kaolins, as well as their characteristics 
and methods of beneficiation are summarized in a recent paper.! 


Kaolin sold by producers in the United States, 1935-37, by States 


1935 1936 1937 


State — S 
Short tons Value Short tons Value Short tons Value 

E AAA DNI E AE (1) A) + AAA EA 
California..................... 8, 560 $35, 789 5, 772 $53, 053 6, 674 $62, 959 
Delaware....................- (1) l (1) 

Florida... associe ee (1) 1 (1) J 1 ) 
Georgia....................-.- 339, 658 | 2,346, 977 419,395 | 2,895, 878 503, 732 3, 546, 059 
THIN0I822 2 2 u set ee weno xiesc 3 D, E € 3 EN PEA AA ISO ueri deus 
ME AA E, .... 6 (1) (1) (1) 

lI. 2 apetece (1) (1) 1) (y) (1) (1) 
North Carolina............... 8, 162 118, 972 8, 657 126, 353 (1) (1) 
Pennsylvania................- 30, 478 97, 322 42, 370 138, 962 45, 916 152, 996 
SAN Carolina............... 113, 586 859, 510 128, 199 965, 183 Gr 120 1, 253, 805 
Ni A ia 1 1) 1 l (1) 

Ondistriputad EE eee! 28, 212 306, 698 34, 546 358, 309 46, 840 533, 817 


AA | a | AAA eee | er Es | A | oer ae 


523, 656 | 3, 765, 268 638, 939 | 4, 537, 738 732, 282 5, 349, 636 


1 Included under “Undistributed.”” 
2 Includes States indicated by “*(1).” 


Georgia kaolin sold by producers, 1933-37, by uses 


China clay, paper clay, etc. Refractory uses Total kaolin 
Value Value Value 
Y ear === = 
Short Short Short 
tons Aver- tons Aver- tons ver- 
Total age per Total |age per Total age per 
on ton n 

1933...-....---- 239, 271 | $1,342,512 | $5.61 | 40,767 | $75,108 | $1.84 | 280,038 | $1, 417, 620 $5. 06 
1934........... 236,606 | 1, 535, 046 6.49 | 47, 950 86, 177 1.80 | 284,556 | 1,021,223 5.70 
1935........... 208, 275 2, 251, 785 7.55 | 41, 383 95, 192 2.30 339, 658 2, 346, 977 6. 91 
1936..........- 367, 463 2, 764, 065 7.52 | 51,932 | 131,813 2.54 | 419,395 | 2,895, 878 6.90 
2.64 | 503,732 | 3,546, 059 7.04 


1937_..-. 423, 065 3, 332, 851 7.88 | 80,667 | 213, 208 


Ball clay.—Domestic ball clays are mined principally in Kentucky 
and Tennessee. They occur in massive, indistinctly stratified beds of 
remarkable purity and uniformity, often overlain by lignite and with 
considerable lignite scattered through the clay itself. Because of 
their high plasticity, great bonding strength, and lightness of fired 
colors, ball clays are used principally in high-grade pottery, white- 


wares, and porcelain, although some ball clay is used in floor and wall 


1 Henry, A. V., and Vaughan, W. H., Geologic and Technologic Aspects of the tl Kaolins of 
Georgia: Am. Inst. Min. and Met. Eng., Tech. Pub. 774, Min. Technol., January 1937, 11 pp. 
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tiles, certain glass refractories, crucibles, and abrasives as binder for 
less-plastic ingredients. In western Tennessee, centering in Henry, 
Weakley, and Carroll Counties, ball clays are accompanied by other 
plastic sedimentary clays that are sold as “wads” and ““sagger” clays. 
According to Whitlach 2 these clays occur in lenticular stratified 
deposits and range from highly colloidal and extremely plastic to very 
sandy types. 'Thin sand layers and beds of clayey lignite are fre- 
quently interbedded with the clays, and the clay deposits range from 
only a few yards in diameter to many acres in extent and from a foot 
or so in thickness to reported depths of 60 to 80 feet. Three major 
operators produce most of the output, but nearly a dozen smaller 
operators and individuals also mine these clays, & total of 20 pits 
being worked. In the Bureau of Mines tabulations, the wads and 
sagger clays are classified as “fire clay." 


Ball clay sold by producers in the United States, 1935-37 


1935 1936 1937 
State — As. — R 
Short tons Value Short tons Value Short tons Value 


Illinois.......................- (1) (1) (1) (1) (1) (1) 


Kentucky...................- 44, 971 $305, 687 56, 006 $388, 235 58, 118 $441, 310 

Maryland...................- (1) (1 (1) (1) (1) (1 

Missouri.....................- (1) (1 (1) (1) (1) € 

New J alid ENDE PITE 7, 226 33, 933 10, 135 51, 277 9, 001 52, 142 

Tennessee-..__.__. 34, 498 230, 741 27, 504 209, 357 49, 196 362, 179 

Undistributed RD APERIRE 9, 565 60, 404 7, 679 47, 046 5, 095 85, 068 
96, 260 630, 765 101, 324 695, 915 121, 470 890, 705 


1 Included under **Undistributed.'' 
3 Includes States indicated by *'(1)."' 


Fire clay.—Beginning with the chapter of this series in Minerals 
Yearbook, 1937, the Bureau of Mines ceased attempting to distin- 
guish stoneware clays from fire clays. The latter classification like- 
wise includes the plastic fire clays sold as '*wads" and “sagger” 
clays. Diaspore and burley clays, the highly aluminous clays pro- 
duced only in Missouri, are also included, but in accord with the 
practice of previous years the production of such clays is reported 
separately in a footnote to the following table. Notable is the 
greatly increased production in Kentucky, chiefly from Carter County. 

Bentonte.—Few clays have such varied applications as bentonite. 
Most of the tonnage is used in oil-well drilling, chiefly in the mud 
fluid that is pumped down the inner tube to flush away the cuttings 
- and bring them to the surface through the outer casing, although 
bentonite also may be employed to seal the walls of the hole and 
(especially when weighted with pulverized barite or hematite) to 
prevent gas pressure from blowing out the hole. Substantial quanti- 
ties are consumed by foundries for rejuvenating molding sand and as 
a core wash, also 1 In various industries as a binder. Large quantities 
are acid-treated or “activated” to replace fuller's earth for bleaching 
oils and fats. The covered wagons that carried some of the pioneering 
white settlers into the West were greased with bentonite. The 
Indians used bentonite as soap and modern detergents may contain 
substantial proportions of it. Medicinal, cosmetic, and pharma- 


3 Whitlach, G. L, Clay: Tennessee Dept. Conservation, Markets Circ. 6, September 1937, pp. 7-9. 
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ceutical preparations of various sorts utilize bentonite as an inert 
vehicle. It is employed to stop seepage through and beneath dams 
and to plug up leaks generally. It isa standard suspending, spreading, 
and adhesive agent in horticultural sprays and insecticides; moreover, 
it will clarify turbid water and purify sewage. Other established 
uses è are: For emulsifying asphalts and other water immiscibles; as 
an admixture in concrete to improve workability and flow and to 
prevent segregation; in dewatering wood pulp to inhibit gumming of 
screens; to gelatinize wet-mash poultry foods; for clarifying wines; 
and as & suspending, thickening, and paste-forming agent in a wide 
variety of products and processes. 


Fire clay, including stoneware clay, sold by producers in the United States, 1935-37, 


by States 
1935 1936 1937 
State 
Short tons Value Short tons Value Short tons Value 

Alabama. ...... coco ics 35, 466 $57, 278 66, 352 $85, 827 66, 714 $94, 054 
California....................- 109, 782 255, 027 167, 295 326, 366 206, 674 433, 405 
Colorado.....................- 33, 227 49, 628 54, 433 78, 567 59, 828 93, 587 
IIHB6IS o. once ree cbs 98, 280 275, 268 124, 806 271, 006 156, 674 306, 891 
Indiana- -------------------- 51, 151 69, 265 36, 572 63, 166 31,345 58, 612 
Kentucky................-.-- 187, 826 475, 523 181, 345 470, 020 282, 003 750, 505 
Matyland.-... ec 8, 016 38, 952 21, 429 72, 314 23, 634 55, 047 
Missouri) ------------ 267, 523 999, 953 471,546 | 1,331, 432 519, 369 1, 525, 519 
New Jersey................-.. 66, 651 321, 354 87, 294 473, 060 88, 890 462, 529 
New Mexico................-- 2 à 1 2 3, 959 , 

A ese ssh EA 317, 037 662, 406 406, 896 860, 236 446, 999 988, 963 
Pennsylvania................- 683, 321 | 1,679,817 733,049 | 1, 741, 633 779, 745 2, 038, 524 
‘Tennessee. ................-..- 16, 766 59, 755 19, 069 71, 846 18, 303 73, 166 
(o C conoscan ecos 7,146 24, 486 6, 394 57, 071 7,576 82, 583 
UGA fe sc no e (2) (2) (2) (2) 9, 269 19, 256 
Washington.................- 3, 607 5, 794 17, 137 51, 570 28, 787 46, 161 
West Virginia. ...............- 38, 670 70, 654 55, 767 99, 709 48, 619 94, 413 
Other Htoatesi 13, 922 66, 473 22, 191 81, 741 6, 956 49, 200 


— a | —as | a | —— | ras | “raras 


1,938,391 | 5,111,633 | 2,471,575 | 6,135, 564 | 2,785, 344 7, 180, 938 


1 Includes diaspore and burley clay as follows: 1935, 23,248 tons valued at $104,316; 1936, 33,584 tons valued 
at $150,455; 1937, 49,769 tons valued at $245,395. 

2 Included under “Other States." 

3 Includes, in addition to States indicated by “(2)”, Arkansas, Connecticut, Georgia, Idaho, Iowa, Massa- 
chusetts, Minnesota, Montana, Nebraska, New York, North Carolina, North Dakota, Oregon, South 
Carolina, and Virginia. 


The classification of bentonites has been in dispute. For many 
years the name was applied solely to a specific type of clay known to 
occur only in the vicinity of the Black Hills of eastern Wyoming and 
western South Dakota. Later, however, all clays derived from 
volcanic ash and comprising chiefly the minerals montmorillonite or 
beidellite, or a combination of both, were classed as bentonites. This 
definition is an invention of petrographers, and for practical purposes 
1t is necessary to subdivide bentonites into two main types, depending 
upon relative water adsorption: (1) Those that swell enormously 
when wetted and (2) those that swell no more than ordinary plastic 
clays. Characteristic of type 1 are the Black Hills bentonites, al- 
though scattered deposits in western Wyoming, Utah, and Nevada 
may also be included, as well as certain deposits in California. Most 
of the bentonite 1n California, however, is type 2, and the large bodies 
of bentonite in Texas, Arkansas, Mississippi, Kentucky, and Tennes- 
see are definitely nonswelling and relatively nonsuspendible, as are 


3 Bechtner, P., Bentonite: Am. Inst. Min. and Met. Eng., Industria] Minerals and Rocks, New York, 
1937, pp. 129-148. 
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numerous smaller deposits reported in other States. The uses of the 
two types of bentonite differ as markedly as do their physical prop- 
erties. Relatively little (scarcely 20 percent) type 1 bentonite goes 
into oil-well drilling, more than one-half being used in metal foundries 
and most of the remainder for sundry other purposes in which its 
special properties can be utilized. Conversely, virtually all the 
bentonite used for oil-well-drilling mud is of type 2, and most of the 
remainder is acid-treated and made into activated bleaching earth. 
To complicate matters still further, clays other than bentonite are 
used extensively for oil-well-drilling mud and to a minor extent for 
other purposes for which type-2 bentonites are employed. Sundry 
plastic fire clays of transported origin approach bentonite in com- 
position, but although these clays consist chiefly of very fine-grained 
beidellite, and are actually used for rotary-drilling muds, in foundry 
and molding sands, and as a binder for certain products they have not 
been formed primarily by weathering of volcanic ash and are sold for 
only a fraction of the price that true bentonite commands. Other 
clays, particularly those found in California, were formerly classed 
by the Bureau of Mines as “bentonites”” because of their use, but 
their identity has now been clarified, and the figures in the following 
table presumably relate only to bentonites (or subbentonites of 
type 2). These figures, however, are not comparable with those for 
earlier years published in former volúmes of Minerals Yearbook. 


Bentonite sold by producers in the United States, 1984-87, by States 


1934 1935 1936 1937 
State 
p Value E Value E Value p Value 

Arisong (1) (1) (1) (1 (1) (1) (1) (1) 
Arkansas AMA AA A (1) (1). D A AA E AREA 
California. ....-.-.-.--.-- 2 39,772 |2$218,487 | 3 29, 496 | 2 $176, 571 | 3 12, 294 | 2 $144, 863 15, 561 | $204, 672 
MALLA PAM A A A asus (1) (1) (1) 1 
New O Ses AI AA AA AO AAA AN ARPA (1) (1) 
Oklahoma.......-.....-- 6, 529 73, 156 4, 805 58, 508 (1) (1) (1) 0) 
South Dakota..........- l l 8, 92 40, 001 (1) 1 (1) (1 
TEeXaS- .. . 35, 248 | 235, 194 39, 391 237, 123 22, 647 154, 216 19, 910 144, 661 

tab. Ded ROC (1) (1) 1 1 1 1 1 1 
Wyoming............... 27, 161 | 246, 548 34, 415 350, 846 55, 090 520, 852 67, 958 659, 111 
Urdistributed AAA 37,477 | 203, 823 40, 415 184, 551 87,776 547, 489 91, 339 492, 314 


— | —. — a | F Á —A | res | TS E _h0ÁK_— ee 


2146, 187 |2977, 208 |3157,445 |21, 047, 600 |2177,807 |?1, 367, 420 | 194, 768 |1, 500, 758 


1 Included under ‘‘Undistributed.’’ 
2 Revised to exclude output of * ‘rotary drilling mud” in California. 
3 Includes States indicated by ‘‘(!).”’ 


Fuller’s earth.—As indicated in Minerals Yearbook, 1937, the con- 
sumption of fuller’s earth in the United States during the last few 
years has not kept pace with the output of petroleum products. 
Consumption in 1937 declined slightly, notwithstanding further 
expansion in oil refining to an all-time record. Although 90 percent 
of the consumption of natural bleaching clays is for refining petroleum 
products, a rise of 12 percent in the Federal Reserve Board index ei 
petroleum refining to 202 (1923-25=100) was accompanied by 
decline of 1 percent in the apparent consumption of fuller's earth "e 
mineral-oil refining. The total reduction in the apparent consump- 
tion was 2 percent because the quantities used for refining vegetable 
oils and animal fats also declined. "These figures tend further to 
confirm the trend toward using less fuller's earth. Although artifi- 
cially activated clays cost several times as much as natural bleaching 
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clays they are much more efficient, and in new methods of oil refining 
part of the bleaching is done by chemicals. Even with fuller's earth, 
the market demand is concentrating upon either the best clay or the 
cheapest clay that will do the work, mediuin qualities seemingly 
being in less demand. During 1937 bauxite began to be employed 
commercially for filtration of lubricants from Pennsylvania crudes, 
and its use may spread to less-paraffinic types of oils. This develop- 
ment has been discussed in the technical press.* 


Fuller’s earth sold by producers in the United States, 1935-37, by States 


1935 1936 1937 
State Á A |  _——_ _ __-_______—————————= 
Short tons Value Short tons Value Short tons Value 
Florida and Georgía.......... 145, 236 | $1, 491, 764 139,376 | $1, 426, 346 131,100 | $1, 441, 588 
Nevada. . ........ .. (5) (1) (1) (1) 4, 485 51, 718 
£y cc ce raras MINUS 40, 925 391, 641 46, 855 402, 656 49, 500 473, 408 
Other States 1.................- 41, 584 346, 824 44, 583 375, 976 41, 080 329, 380 


227,745 | 2, 230, 229 230, 814 | 2, 264, 978 226, 165 2, 296, 094 


1 Included under ‘‘Other States.” 
2 1935: Colorado, Illinois, Indiana, Nevada, and New Jersey; 1936: California, Colorado, Illinois, Indiana, 
Massachusetts, Nevada, and New J ersey; 1937: California, Colorado, Illinois, Mississippi, and Tennessee. 


Miscellaneous clay.—Clay utilized for making common brick, sewer 
pipe, and other clay products ordinarily is not included in Bureau of 
Mines statistics. It comprises probably 90 percent of all clay dug, but 
little of it is merchant clay as most of it 1s fabricated at integrated 
plants situated close to the pits. The bulk of the “miscellaneous 
clays" reported by the Bureau of Mines, however, falls in this cate- 
gory, which also includes some of the clay used as a blending material 
for portland cement and such rotary oil-well-drilling muds as do not 
fall in the bentonite class. Virtually the entire miscellaneous group 
is composed of clays worth not more than about $1 a ton, although a 
few specialties, such as slip clay, are valued much higher. As previ- 
ously noted, a large part of the California drilling mud formerly 
classed as bentonite is now known to be of a different character and 
is classified as miscellaneous clay. To this extent the following 
figures are not comparable with those for other years since 1930. 


Miscellaneous clay, including slip clay and shale, sold by producers in the United 
States, 1934-37 


1934 1935 1936 1937 
State 

Short Short Short Short 

tons Value tons Value tons Value tons Value 
California.................. 1 88, 683 |! $100,588 | 1 57,670 |! $61,144 |! 149,152 |! $239,277 | 153,315 |$217, 938 
Colorado. ................-- 8, 814 8,875 , 142 19, 267 53, 381 , 643 65, 1 58, 916 
Indiana...................-- 35, 702 33, 323 15, 657 11, 646 12, 980 10, 593 10, 024 6, 405 
Ohio: 20 ee (2) 1 (2) (2) (2) (3) 5,259 | 12,380 
Pennsylvania..............- 15, 293 15, 100 21, 401 21, 707 43, 211 109, 228 50, 208 53, 481 
Washington...............- 14, 323 11, 002 4, 950 4, 397 26, 831 : 21, 071 45, 118 
Other States ?.............. 43, 462 95, 408 84, 898 | 150, 436 | 107, 228 227, 158 98, 455 | 391, 789 


a. PE»=BE_oe — _ | z QQDORTÍr>e—  _ => q | q I | oe E oe | eee Ü eee eee 


1 206,277 | 1 264, 296 |! 207,718 |! 268,657 |! 392,783 | 1 686,819 | 403, 522 | 786, 027 


1 Revised to include rotary drilling mud in California. 

? Included under ‘‘Other States.” 

3 Includes Alabama, Arizona, Arkansas, Connecticut, Georgia, Illinois, Iowa, Kentucky, Maine, Mary. 
land, Massachusetts, Michigan, Minnesota, Montana, Nebraska, Nevada, New Jersey, New Mexico, New 
wb n Dakota, Obio (1934-36 only), Oklahoma, Tennessee, Texas, Utah, Virginia, Wisconsin, and 

yoming, 


4 Fitzsimons, Ogden, Fuller’s Earth and Bauxite-type Adsorbents Compared: Nat. Petrol. News, vol. 


29, no. 24, June 16, 1937, pp. 60-63, 67. . . 
Hubbell, R. H., Jr., and ri Ae R. P., Bauxite as an Adsorbent for Percolation Filtration: Refiner 


and Nat. Gasoline Manufacturer, vol. 17, no. 3, March 1938, pp. 104-108. 
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HEAVY CLAY PRODUCTS 


Employment in brick, tile, and terra-cotta works in the United 
States during the early months of 1937 was well above that during the 
corresponding months of 1936, but a more than seasonal decline after 
September carried the Department of Labor index below the previous 
year's figure. The average for 1937 was 4 points higher than that 
for 1936 but scarcely one-half the 1923-25 average and far behind the 
99-percent average for all kinds of factory employment. It failed 
even to keep pace with that in other building-material industries. 

Production statistics for heavy clay products are compiled annually 
by the Bureau of the Census, which reported that in 1936 the value of 
all clay products, exclusive of pottery and non-clay refractories, made 
in the United States was $136,249,772 compared with $90, 177, 576 
(revised figures) in 1935. For common brick alone the value rose 
from $18,238,060 to $30,108,170, reflecting a volume increase from 
1,811 millions in 1935 to 2 967 millions in 1936. For clay firebrick 
the value rose from $19,495,591 to $26,579,979 and the quantity from 
482 to 615 millions. Corresponding figures for 1937 are not yet 
available, but indications are that the recession that became evident 
in shipments of common brick as early as June largely canceled the 
promise of further great recovery in 1937 and that there will be no 
such improvement over the preceding year as there was from 1935 


to 1936. 
FOREIGN TRADE* 


Imports of china clay and of common blue and ball clays increased, 
indicating principally the greater activity at plants making certain 
kinds of whiteware, such as hotel china, sanitary ware, and electrical 
porcelain, for which English clays are still preferred. Imports of 
fuller’s earth and miscellaneous clays continued to decline slightly. 
Exports of miscellaneous clays—probably mostly rubber clays, benton- 
ite, and fuller’s earth—as well as domestic fire clay increased. Data 
on imports and exports are summarized in the table of salient statistics 
at the beginning of this chapter, but imports are given in greater 
detail in the following table. 


Fuller’s earth and clay imported for consumption in the United States, 1985-87 


1935 | 1936 1937 
Short Short Short 
tons Value tons Value tons Value 
Fuller's earth: 
Unwrought and unmanufactured........... 137 $1, 873 71 $960 45 $569 
Wrought or manufactured. ................. 2, 708 35,350 | 2,662 34,050 | 2, 241 28, 553 


Clays or earths artificially activated with acid 


or other material -... l.l... 3,589 | 212,036 | 3,149 | 171,049 | 2,388 129, 771 
Kaolin or china dag... 125,963 | 959,821 |139, 797 |1, 110, 780 |146, 523 | 1, 211, 266 
Common blue and Gross Almerode glass-pot 

dr MPH A HOS 15,552 | 165, 560 |132, 166 |! 298, 211 |138,549 | 1376, 501 
All other clays: 
Unwrought or unmanufactured.......--....-- 24,488 | 220,382 | 9,342 | 110, 436 | 13, 736 160, 928 
Wrought or manufactured. ................. 9, 864 77,792 | 8,692 | 171,156 | 1,822 42, 455 
Grand total. . u: o ul. usu u u LL EHE 176, 391 11, 672, 814 1195, 879 (1, 896, 642 1205, 304 | 1, 950, 043 


1 Imports of Gross Almerode clay reported separately as follows: 1936, 2,145 tons, valued at $26,852; 1937, 
1,737 tons valued at $21,645. 


5 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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PRICES 


Prices of high-grade clays tended to grow firmer during the early 
months of 1937. Average sales realization for all domestic kaolin 
rose to $7.31 from $7.10 1n 1936, but part of this increase may have 
been due to the steady improvement in average quality rather than 
to any general mark-up in prices of separate grades. A leading pro- 
ducer, for example, quotes paper clays at $7 to $30 a ton, the latter 
price being asked for a specially processed coating clay. Average 
sales realization as reported by individual producers in Georgia 
ranges from $1 to $4 a ton for refractory clays, from about $6 to $10 
a ton for paper-filler clays, and from about $6.50 to $9 a ton for paint 
and linoleum fillers. North Carolina potting clays sell for around 
$15. South Carolina paper clay sold mostly around $7 to $7.25, 
with rubber clay somewhat higher. All the foregoing figures are 
f. o. b. mines. English clay schedules were revised mostly upward, 
and transatlantic freight rates on imported clay rose sharply, aver- 
aging higher for the year (perhaps 19s. compared with 15s. in 1936) 
despite an even sharper decline late in the year. "Typical quotations 
for English clays, delivered, were $14.50 to $25 for paper clays and 
$18 to $25 for pottery clays. Rail-rate increases added perhaps 20 
cents a ton to the average delivered cost of domestic clays. 

Trade-journal quotations on clay were revised only slightly in 1937. 
According to the Engineering and Mining Journal, South Carolina 
and Georgia china clay was worth $6.50 to $7. 50 a ton, crushed, 
pulverized, or air-floated, and $7.50 to $8.50 a ton, water-washed, 
f. o. b. mines in bulk; $2. 50 extra was charged for shipment i in 50-pound 
paper bags. Both “grados of Florida clay (superwhite and super- 
plastic), washed and crushed, were $11.75 a ton in bulk and $14 to 
$15 in bags; Delaware clays, No. 1, washed, were $14 a ton; New 
Jersey plastic kaolin, pulverized, in paper bags, was $10; and Penn- 
sylvania clay, crude, “ground, was $6 a ton, f. o. b. mines. Kentucky 
and Tennessee ball clays were quoted at $6. 75 (air-floated, in bags, 
$14 and up), and Maryland ball clays, shredded, in bulk, were $3.75 
to $8.25 (air-floated, in bags, $15 to $18.25). For bentonite, f. o. b. 
Wyoming mines, the quotation remained at $8 in bulk and $10 in 
bags for crude clay (dried and crushed), whereas selected air-floated 
bentonite was quoted at $25 a ton at Chicago. The quotation for 
fuller's earth was unchanged at $9 a ton (probably crude) f. o. b. 
Colorado; and $17 to $21 (ground earth) f. o. b. California. F. o. b. 
Georgia or Florida mines quotations were $14.50 per ton for 30- to 
60-mesh, $14 per ton for 15- to 30-mesh, $10 for 200-mesh up, and 
$7 for 100-mesh up. 

The average valuations of several kinds of clay and fuller's earth, 
as reported by producers, are shown in the following table. 


Average values per short ton of various kinds of clay sold by producers in th» United 
States, 1925—37 


Kaolin Fire cl 
TEENS ee ire ciay Benton- | Fuller’s 
Year United | South | Ball clay | Slip clay TE SEN ite earth 
States | Carolina y 

1925-29 (average)............-..| $8.45 | $8.93 | $7.67 | $5.41 | $2.74 | G) | $13.95 
ice: (average)..............- 0. 44 6. 83 7.16 6.83 2. 59 2 $8.13 10. 62 
Lt re EE 7.19 7.57 6. 55 5. 99 2. 64 26.65 9.7 
Lt VEER 7.10 7. 53 6.87 6. 37 2. 48 3 7.69 9. 81 
Lt EE A SEES 7.31 8.16 7.33 2. 58 7.71 10.15 


1 Sales of bentonite not reported separately before 1930. 2 Revised figures. 
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Prices of common brick, as measured by the composite figure of the 
United States Bureau of Labor Statistics, rose fractionally, the aver- 
age for 1937 being $12.048 per thousand compared with $11.753 in 
1936. The low point was in 1933, when this average was $10.53 
compared with around $14 during most of the decade ended in 1930. 


CONSUMPTION AND USES 


The accompanying table, which shows sales of specified domestic 
clays by kinds and uses in 1937, continues a series that the Bureau of 
Mines began in 1921. It does not cover the distribution of imported 
clays, most of which are used in ceramics and paper and small quan- 
tities in textiles and for ultramarine. Manufacturers of hotel china, 
sanitary ware, and electrical porcelain have not been so ready as other 
consuming industries to substitute the greatly improved domestic 
clays for foreign potting clays. Notable is the steady increase in 
sales of domestic coating clays, which formerly were considered inferior 
to English clays; the increase in 1937 was 34,090 tons, or 60 percent 
more than in 1936. Included in this total were shipments of satin 
clays, superquality commodities that are produced only in the United 
States and that compete not with English clays but with the even more 
expensive satin white. According to a brief presented by the China 
Clay Producers Association to the Committee on Reciprocity Infor- 
mation early in 1938, in connection with the proposed trade agreement 
with the United Kingdom, shipments of satin clays increased from 
5,390 tons in 1936 to 7 790 tons in 1937. The major results of Amer- 
ican research, this report points out, have not caused any loss of 
business to the importer as they represent new uses for clay. This 
category includes the superglossing of paper, the compounding of 
semisoft rubber products, and the utilization of the plastic properties 
of china clay. Rubber clays are distinctly an American development; 
they are not generally used in tires but have become an important 
compounding material in other major rubber products, including 
sound-recording and sound-transmitting apparatus and molded goods 
of many kinds. Rubber heels for footwear may contain 40 percent 
or more china clay by weight. 

Sales of fuller's earth are shown separately because the uses other 
than for refining mineral, vegetable, or animal oils and fats, although 
increasing, are relatively small. 


Clay (excluding fuller’s earth) sold by producers in the United States in 1937, by kinds 
and uses, zm short tons 


Fire clay id 
Use Kaolin | Ball clay MEUM Bentonite| clay Total 
including 
clay i 
slip clay 
Pottery and stoneware: 

Whiteware, etc. ...................- 50, 638 89, 399 491 |.......... RC 140, 528 
Chemical stoneware. ...............|----......].-------.- 18, 646 |.......... 376 19, 022 
a AAA A eus 39,244 AAA AA 33, 237 
AItDoltet y------------------------- 200 211 1587 A 50 ; 
o eu us ua A eusmod 5,207 |.......... 2, 034 1, 241 
Slip for glazing... e seco isole E Eae Ole Secus besar EE 918 1, 230 


50,838 | 89,922 59, 168 |... 3,378 | 203,306 
Mile: Hibrido cacas 17,012 | 22,675 2:550 |... 5. 4,863 | “47100 
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Clay (excluding fuller’s earth) sold by producers in the United States in 1937, by kinds 


and uses, in short tons—Continued 


Fire clay ird 
Use Kaolin | Ball clay T Ne Bentonite| clay Total 
including 
clay slip clay 
Kiln furniture, etc.: 
Saggers, pins, stilts................- 1, 522 357 42, 880 |.........- 132 44, 391 
AAA A SS 11,848 |..........|......-..- 11, 848 
1, 522 357 54, 228 E 132 56, 239 
Architectural terra cotta................|.........- 5, 027 11,029 [6002 cuca 1, 179 17, 735 
EE >L |— 
Paper: 
IR 335, 031 2, 148 628 M AAA AA 337, 807 
Costin ee OL 140 AAA lee 2 A E 91, 146 
426, 177 2, 148 028 |. su ¿Eh Sass 428, 953 
o EE 5606; 007 s; cuu s sc usus us mas AA WEEN 
Linoleum and oilcloth.................. 6, 368 |.......... 8,135 |.......... 2, 359 16, 862 
Paints: 
Filler or extender..................- 5, 343 626 1357222 222222 429 6, 533 
Kalsomine.......................... 1884 SORTE AN A A 1, 884 
7, 227 626 135 A 429 8, 417 
Cement manufacture. .................. 32, 788 |.......... 2, 277 1, 255 31, 529 67, 849 
= o I iii, z —— 
Refractories: 
Firebrick and block................. 70, 414 265 | 1,644, 697 |.......... 180 | 1,715, 556 
Bauxite, high-alumina brick. .......|..........|.......... 24. 015 [2.2.1.2 AS 24, 015 
Fire-clay mortar, including clay 
processed for laying firebrick...... 2, 088 |.........- 200,012 [222.2 oes AS 252, 410 
Clay OY e, A [zu oce 028 AN IPIE M 628 
Glass RE 181 13839 AAA VE 1, 564 
Other glass refractories.............. 244 |.........- 0,407 AAA A 6, 741 
Zinc retorts and condensers. ........|..........|----.-.... 16,994 E Ee 16, 924 
Foundries and steel works. ........- 4,474 |... `. 564, 151 56, 970 38, 343 663, 938 
77, 170 446 2, 508, 667 56, 970 38, 523 | 2, 681, 776 
——— J Let E e real A EY | cr a e 
Miscellaneous: 
Rotary-drilling mud. ...... E, O O lees sseoc see 37, 210 | 134,496 | 171,706 
Filtering and decolorizing oils (acti- 
vated SE A O GE 83, 941 (1) 83, 941 
Artificial abrasives..................|.......... 5 1, 665 |.........- 5, 169 6, 839 
Asbestos products..................] 299 |.......... 178 MAA A 2, 336 
Chemicals. ........................- E AA ARPA PI AA 2, 417 
Enameling.......................... 82 V E ARAN AA EE 3 
Plaster and plaster products. ....... 2,074 |... 2... 021. ue 198 3, 934 
Heavy clay produets................ 1, 535 |.......... 83, 305 |.........- 140, 626 225, 466 
Other uses.........................- 19, 166 37 50, 958 15,392 | 240, 641 126, 194 
27, 173 269 138,027 | 136,543 | 321,130 623, 142 
EE o A PP eee e ore ao 
Grand total, 1937. ...............- 732,282 | 121,470 | 2,785,344 | 194,768 | 403,522 | 4, 237, 386 
080 PN RON URN 638, 939 | 101,324 | 2,471,575 | 3 177, 807 | 2 392, 783 | 3, 782, 428 


1 Included under ‘‘Other uses.” 2 Includes tonnage indicated by “1” above. 3 Revised figures. 


Fuller’s earth sold or used by producers in the United States, 1933-37, by uses 


Soe, | GEE | T | ete | eee | eee | eee 


Bleaching, meine decolorizing, or Other uses Total 


Vegetable oils and 


Mineral oils animal fats 


Short Value Short 


206, 100 | $1, 896, 501 | 15, 765 | $169,186 | 2,287 ($14,953 | 224,152 | $2,080, 640 
08 


201,902 | 1,894,140 | 16,281 | 176,611 | 2,081 | 14, 330 ; 2, 085, 081 
202, 525 | 1,977,056 | 21,496 | 223,458 | 3,724 | 29,715 | 227,745 2, 230, 229 
202,809 | 1,977,825 | 22,489 | 238,354 | 5,516 | 48,799 | 230,814 2, 204, 978 
200, 705 | 2,046,331 | 20,404 | 211,982 | 5,056 | 37,781 | 226, 165 2, 296, 094 
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TECHNOLOGY 


Until a year or two ago, the best practice of wet beneficiation in the 
domestic kaolin industry was modeled upon suggestions made by the 
Bureau of Mines in 1913.6 Although the use of electrolytes for first 
dispersing and later flocculating slip was suggested in a later Bureau 
of Mines bulletin ’ and elsewhere, chemical methods were not generally 
adopted in commercial plants. In 1937, however, two new plants 
employing modern wet-treatment processes were operated in North 
Carolina. 'The primary kaolins of North Carolina have been mined 
on a rather small scale for many years but were employed chiefly as a 
shortening agent to reduce plasticity of cheaper fat clays. Coopera- 
tive work ? by the Bureau of Mines and the Tennessee Valley Authority 
demonstrated that the deposits are capable of supplying large tonnages 
and that the clays can be refined by controllable methods so as to 
ema & surprisingly plastic clay with exceptional drying qualities, 
ong firing range, and excellent color. These clays are unusually low 
in iron and virtually free from titanium. State Geologist Bryson is 
reported to have estimated that upwards of 25 million tons of primary 
kaolin are available in North Carolina. The quality of these clays is 
indicated by the fact that one large plant has been built to refine 
pottery clays similar to the best-known Czechoslovak kaolins. 
Another new plant, which is owned by the Harris Clay Co., has been 
described recently in the trade press? At this plant, instead of the 
usual blunging devices, a Hardinge pebble mill, silex-lined, prepares 
the slip, measured quantities of sodium silicate being added as dis- 
persing agent. Sand is removed in a Dorr rake classifier and screened 
at 60-mesh; oversize goes to the mica plant. The overflow also is 
screened. A Dorr classifier removes the sand, and both sand and 
overflow are run separately over revolving screens, everything over 
60-mesh being treated to recover mica. The slip is thickened in a 
hydroseparator and passed through magnetic filters to eliminate iron 
before a final screening at 200-mesh. Alum is added as it goes on to a 
60-foot Dorr thickener whose underflow is pumped to frame filter 
presses. ‘The main feature is the instrumental control. All water is 
metered, and the specific gravity, temperature, and pH of the slip 
are checked at various steps in the process; recording instruments are 
employed to provide a continuous record at critical points. 

Modern processing practice for South Carolina clays 1s described 
in another article. Rubber clays are processed dry. After the clays 
are air-dried to about 15 percent moisture and passed through a slugger- 
roll crusher they are dried in rotary driers to X to 2% percent moisture 
(the coal consumption being only 40 pounds per ton of clay). Ray- 
mond five-roller mills equipped with Whizzer separators grind the 
product to a fineness of 99.9 percent through 200-mesh. The plant is 
arranged so that part of the production can be treated wet, the whiter 
clay being processed for the ceramic and paper industries. After 
crushing in a duplicate slugger roll such clay is fed into a blunger or 

6 Watts, A. 8., Mining and Treatment of Feldspar and Kaolin in the Southern Appalachian Region: 
Bull. 53, Bureau of Mines, 1913, 170 pp. ` 
7 Sproat, I. E., Refining and Utilization of Georgia Kaolins: Bull. 128, Bureau of Mines, 59 pp. 


i Aou E p. What T. V. A. is doing in Ceramic Research: Chem. and Met. Eng., vol. 44, no. 6, June 
, pD. e 
* Smith, Fred E., Deflocculation and Controlled Separation Improve Domestic China Clay: Chem. and 
Met. Eng., vol. 44, no. 10, October 1937, pp. 594-596. 
J uod J. E., Jr., Better China Clay from Improved Beneficiation: Eng. and Min. Jour., vol. 138, no. 7, 
y e D. 941. 
10 Pit and Quarry, Processing Clays for Industrial Use: Vol. 30, no. 4, October 1937, pp. 69-72. 
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pugmill, where water is added. The slurry discharges on Hum-mer 
screens with 200-mesh wire cloth that removes all coarse particles. 
Clay for certain purposes can be bleached chemically on its way to 
the 55-foot Dorr thickener, sludge from which is pumped to the filter 
presses. The moisture content of the cake, which is first put through 
a pugmill, is reduced from 25 to about 3 percent in driers and then 
may be sent either to a hammer mill or direct to the car-loading 
elevator. Paper clay from this plant is shipped all over the United 
States and Canada, and rubber clay is shipped also to European 
countries, Japan, South America, and even South Africa. 

The beneficiation of common clays has been analyzed by Bole," 
who points out that consideration of cost limits the purification and 
alteration of low-grade clays. However, if ordinary fire clays can be 
processed so that they can be used in the pottery industry, or if any 
clay can be converted into a product of a higher order, a reasonable 
price could be paid for beneficiation. For removing pebbles, he 
recommends drying in rotary driers followed by screening. Another 
device is a series of Ys-1Inch slots in the end of the barrel of an extrud- 
ing machine, which allow the clay but not the pebbles to pass through. 
For rendering workable some clays that persistently crack during 
drying there are many reagents, such as alkaline starch solution, 
““plasticade””, ammonium alginate, and the aluminates. | 

Significant is the trend during 1937 toward dry-mixing processes 
instead of the clay-slip method for making floor and wall tile and 
electrical porcelain. Pulverized raw materials are blended dry, 
moistened with water (say 10 percent), and shaped in a dry press. 
To meet the demands of this change in process both kaolins and ball 
clays have to be suitably prepared. 

ight-weight clay products are arousing increasing interest among 
builders because they have excellent acoustic and insulating proper- 
ties, as well as because they reduce the dead weight of floors and par- 
titions that have to be supported by the structural members or frame- 
work of a building. The use of Tennessee clay for this purpose is 
advocated in a State geological report." Units so light that they will 
float on water can be made by mixing Porters Creek clay with small 
quantities of lignitic clays, all of which are abundant in western 
Tennessee. Because of preliminary studies by Assistant State Geol- 
ogist Whitlach, the Porters Creek clays are beginning to be utilized 
for fuller’s earth. The new mill of the Tennessee Bleaching Clay 
Corporation at Paris, Tenn. (later burned), designed by the Williams 
Patent Crusher & Pulverizer Co., has been described briefly as 
follows: Y 

Drying, grinding, and classifying are done in a single continuous operation. 
The grinding is done by a hammer mill, and during this process hot air at tempera- 
tures ranging between 800 and 900? F., introduced into the mill under forced 
draft, partially dries the clay. "The ascending currents of hot air carry the par- 
ticles of ground clay up a long flue to an air separator, drying of the clay being 
completed during its passage up the flue. "The classification of the ground clay 
is done by centrifugal force in the air separator, which is equipped with a cyclone 


dust collector for the finest particles of clay. Further grading of the clay, before 
it goes to storage, can be done in a revolving screen. 


1! Bole, G. A., Progress, Possibilities, and Limitations of the Beneficiation of Common Clays: Address 
at 5th Ann. Illinois Mineral Ind. Conference, Urbana, Ill., October 8, 1937. 

13 Whitlach, G. L, Light-weight Product Possibilities of the Porters Creek Clay of West Tennessee: 
Div. Geol., Nashville, Resources of Tennessee 2d ser., no. 1, 1937, 25 pp. 

13 Pit and Quarry, Bleaching-earth Mill Opened in Tennessee: Vol. 30, no. 5, November 1937, p. 34. 
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The product supplied to petroleum refinerics has a particle size distribution of 
1 percent on 100-mesh, 30 percent on 200-mesh, and 69 percent through 200-mesh. 
Earths for vegetable-oil bleaching will be ground to 200-mesh and finer, approxi- 
mately 43 percent of the clay particles being less than 300-mesh size. 


Displacement of English by domestic clays has proceeded slowly in 
the pottery industry; however, National Bureau of Standards tests," 
indicate that the properties of imported clay bodies can be duplicated 
with domestic clays. Factory tests show that substitution of both 
domestic ball clays and kaolins for imported clays usually will involve 
only minor changes in plant procedure. Occasionally a very plastic 
ball clay has to be added to give the body special properties before 
firing. These substitutions were based on compositions of RO, RO;, 
and R.O, of the bodies and raw materials and on the physical properties 
of the raw materials and those required of the bodies. Both the RO 
and ball-clay contents of whiteware bodies were varied widely with 
little effect on the physieal properties of the product after they were 
heated on similar schedules to the same degree of vitrification. 

Fundamental evidence as to causes of plasticity of natural ball 
clays is afforded by the improvement resulting from small additions 
of certain organic acids. ''Plasticade," a commercial product con- 
taining tannin and lignin, increases the strength of both dried and 
fired ware, decreases water of plasticity, pore water, shrinkage (both 
drying and firing), and absorption. As little as 0. 125 percent added 
to commercial clays caused maximum improvement.” 

During the past several years the Bureau of Mines, under the direc- 
tion of J. R. Thoenen, nonmetal mining section, has made available a 
series of reports on mining methods and costs at clay and shale mines.!^ 


THE INDUSTRY IN FOREIGN COUNTRIES 


Canada.—Canadian output of clay produets increased 32 percent 
in value—from $3,471,027 in 1936 to $4,589,933 in 1937. A number 
of factories in Canada manufacture ceramic products from clays which 
they import chiefly from England and the United States. The prod- 
ucts in which foreign clays are used include firebrick, refractory ce- 
ments, sanitary earthenware, porcelain insulators, floor and wall tile, 
pottery, tableware, and sewer pipe. A few carloads of kaolin were 
produced experimentally in 1934 and 1935 in Quebec, and the small 
but fairly regular output of bentonite from British Columbia amounted 
to 283 tons valued at $2,151 in 1937. Shipments of fire clay in 1937 
were reported as 2,652 tons valued at $21,668, which is more than in 
any previous year since 1929, when 5,041 tons valued at $35,226 were 
reported. Consumption of fuller' S earth in 1936 was 9 454 tons for 
petroleum refining and 664 tons in soaps and washing compounds, 
consumption of paper clay was 39,165 tons, of rubber clay 2,639 tons, 

14 Meyer, W. W., and Klinefelter, T. A., Substitution of Domestic for Imported Clays in Whiteware 
Bodies: Nat. Bur. Standards J s Research vol. 19, July 1937, pp. 65-79. 

15 Whittemore, J. W., and Bul , Method for Improving the Physical Properties of Clays: Jour. 
Am. Ceram. Sor vol. 20, 1937, n 261.266, 

16 Dibble, O. A., Clay "Mining Methods and Costs at the Corunna (Mich.) Pit of the Aetna Portland 
Cement Co.: Inf. Circ. 6657, 1932, 7 pp. 

Lintner, E. J., Mining and Grinding Methods and Costs at the Claycraft Company Shale Pit, Taylor 
Station, Columbus, Ohio: Inf. Circ. 6885, 1936, 10 pp. Mining and Grinding Methods and Costs at the 
L. W. Camp Co. Shale Pit, Akron, Ohio: Inf. Circ. 6887, 1936, 10 pp. Mining &nd Grinding Methods and 
Costs at the Camp Brothers Co. Shale Pit Mogadore, Ohio: Inf. Circ. 6889, 1936, 11 pp. Mining and 
Grinding Methods and Costs at the Clay City Pipe Co. Clay Mine, Uhrichsville, Ohio: Inf. Circ. 6913, 
1936, 16 pp. Mining and Grinding Methods and Costs at the Dennison Sewer Pipe Co. Clay Mine, Denni- 
son, Ohio: Inf. Circ. 6921, 1936, 16 pp. Mining and 205 Ie ethods and Costs at the Evans Pipe Co. 

i 


Clay Mine, Uhrichsville, Ohio: Inf. Circ. 6929, 1937, ning and Grinding Methods and Costs at 
the Malvern Clay Co. Mine, Malvern, Ohio: Inf. Circ. 6962, 1937, 22 pp. 
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and of fire clay 11,510 tons, according to the Dominion Bureau of 
Statistics. 

Germany.—Self-sufficiency policies have not visibly reduced Ger- 
man imports, which recently have exceeded 200,000 metric tons yearly, 
whereas exports have dropped to around 30,000 tons. German 
kaolin is reported to be unsuitable for casting and does not yield a 
white enough porcelain, and the German paper industry likewise uses 
considerable foreign clay. Imports are derived principally from 
Czechoslovakia, Great Britain, and Austria, whereas exports are 
destined to Italy, Poland, Czechoslovakia, Switzerland, France, 
Sweden, and the United States in about the order named. German 
producers complain that while prices are 15 to 20 percent under pre- 
war levels their production costs have increased far above these levels, 
rendering effective competition in foreign markets very difficult." 

United Kingdom.—Notwithstanding a world-wide trend toward 
better utilization of local clays and the strenuous efforts of certain 
nations to curtail imports to an irreducible minimum, the English 
clay industry surpassed its 1913 record output by a margin of 4,093 
long tons. Output in 1937 totaled 969,299 tons, of which 890,601 
tons was china clay, 46,886 tons china stone (Cornwall stone), and 
31,812 tons ball clay. This total compares with 845,066 tons in 1936 
and the previous record of 965,206 tons in 1913. British exports, 
which in pre-war years rose to well over 600,000 tons, did not exceed 
500,000 tons again until 1937 when they rose to 534,588 tons from 
449,375 tons in 1936 and a recent low of 348,643 tons in 1932. For- 
merly the United States took more than one-third of the exports of 
English clay, most of which is produced in Cornwall and Devon and 
exported from the port of Fowey, but in 1937, notwithstanding a 
slight increase in tonnage, exports to the United States comprised less 
than one fourth of the total; exports to other destinations have in- 
creased as has home consumption in England. Bonuses were given 
in 1937 to many of the workers in the Cornish china-clay industry, 
of whom about 3,000 are employed by the largest producer, the con- 
solidation known as English Clays Lovering Pochin & Co., Ltd. 


17 American consulate general, Frankfort on the Main, Bureau Foreign and Domestic Commerce, Foreign 
Metals and Minerals Circ. 14, October 29, 1937, pp. 17-18. 
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In the United States brines, magnesite, dolomite, and brucite are 
utilized as sources of magnesium or lts compounds, and in Europe 
carnallite and kieserite, which occur in the Stassfurt potash deposits 
also are important sources. Other minerals, such as serpentine, talo, 
olivine, etc., that contain magnesium are not at present commercial 
raw materials for the extraction of the metal or its commercial com- 
pounds owing to the cost of separating magnesia from chemical com- 
binations with silica, although olivine (discussed in the Minor Non- 
metals chapter of the Yearbook) is mixed with magnesite and used 
for refractories of the Forsterite type. The problem of magnesium 
supply has the attention of agronomists owing to increasing recogni- 
tion of its importance as a plant nutrient and its growing use in 
fertilizers. The subject of cheap sources of magnesium 1s being 
reviewed in connection with the cooperative work of the Bureau of 
Mines and the Washington State Mining Experiment Station at 
Pullman, Wash. Following the custom initiated 1n Minerals Year- 
a 1937, the present chapter omits further reference to the metal 
itself. 

MAGNESITE 


The apparent consumption of dead-burned magnesite for refractory 
uses kept pace with the increase in open-hearth steel-making activity 
and increased 5 percent in 1937 to a new all-time record. Data as to 
stocks are not available, but an increase in stocks held by makers of 
refractory brick was largely offset by a lowering in stocks of brick 
and grain magnesite held by the steel companies during the year. 
Further recovery in the consumption of caustic calcined magnesite is 
indicated, although the 1937 shipments fell short of those in 1929 and 
were far short of those during earlier years when the use of magnesite 
flooring and stucco was at its height. Much of the increase in 1937 
may be attributed to larger sales of calcined magnesite for making 
medicinal compounds. Shipments of crude magnesite of both foreign 
and domestic origin continued to be inconsequential. 


1 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 
1125 
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The recession in business, which became evident in the latter half 
of 1937, was felt first by the domestic industry; operations at the 
mines of California and Washington were curtailed in November and 
December so drastically as to overbalance substantial gains during 
the first 10 months, when output was maintained for long periods at 
record rates. Owing to the slump, the total domestic output was less 
in 1937 than in 1936, reversing the steady uptrend maintained since 
1934. However, except for 1936, the 1937 output exceeded that in 
each year since 1920. Imports diminished slowly during the last 2 
months but made a large net increase for the year. 

Outstanding features of the domestic situation were the sudden 
importance of Manchurian magnesite in the import field and the 
completion of the new Westvaco Chlorine Products Corporation 
plant at Newark, Calif., on San Francisco Bay. This plant started 
operations on December 1, 1937, and produces various forms of 
calcined magnesia from sea-water bitterns by a chemical process. 
Shipments from this source to eastern markets were begun early in 
1938 and were continued although the mines owned by the company 
remained closed. 


Salient statistics of the magnesite industry in the United States, 1925-37 


1925-29 1930-34 


" 
(average) | (average) 1935 1936 1937 
Crude: 
Mined: 
Short tons........................- 138, 102 90, 109 177, 154 207, 119 203, 437 
Valle loo 2. 2l eaten. $1,264,526 | $677,261 | $1,192,052 | $1,411,664 | $1,483,492 
Sold by producers: 
Short tons........ .. . . . 1,210 1, 237 1, 626 1, 669 1, 952 
bu gone cnica $13, 310 $14, 779 $22, 345 $24, 420 $29, 203 
Average per ton 3.............- $11. 00 $11. 95 $13. 74 $14. 63 $14. 96 
Imports for consumption: 
Short tons..... .. eee uae 603 282 49 59 35 
bur cia c es $6, 191 $3, 076 $1, 084 $1, 130 $313 
Apparent new supply....- short tons. _ 1,813 1, 519 1,675 1, 728 1, 987 
Percent domestic. ................. 60. 7 81.4 97.1 96. 6 98. 2 
Caustic calcined: 
Sold by producers: 
Short CA 16, 214 5, 360 6, 049 7, 998 10, 031 
NEIE EE $538, 344 $161, 596 $170, 326 $221, 410 $311, 326 
Average per ton? $33. 20 $30. 15 $28. 16 $27. 68 $31. 04 
Imports for consumption: | 
Short tonS-.----------------------- 10, 075 2, 396 1, 441 2, 196 2, 798 
JE TUNE $249, 182 $45, 585 $36, 076 $49, 674 $62, 420 
Apparent new supply..... short tons. - 26, 889 7,756 7, 490 10, 194 12, 829 
Percent domestic.................. 60.3 69.1 80. 8 78.5 48.2 
Dead-burned: 
Sold by producers: 
Short tons......................... 47, 158 36, 280 72, 438 89, 979 83, 204 
Vall. 2: uu consten $1, 124, 618 $682, 001 | $1, 361, 949 | $1,713,527 | $1, 598, 336 
Average per ton 2.............. $23. 85 $18. 80 $18. 80 $19. 04 $19. 21 
Imports for consumption: 
Short tons........................- 56, 787 21, 162 24, 674 42, 608 , 
Valle: cosa ii Ses aer $828, 663 $324, 857 $429, 830 $662, 567 $795, 047 
Apparent new supply..... short tons.. 103, 945 57, 442 97, 112 132, 587 ; 
Percent domestic.................. 45.4 63. 2 74.6 67.9 59.8 


1 Party estimated; most of the crude is processed by the mining companies, and very little enters open 
market. 
2 Average receipts f. o. b. mine shipping point. 


Dead-burned magnesite delivered at Pittsburgh and nearby steel- 
making centers cost about $20 a ton before the World War, but since 
1922 it has generally cost around $35. During the World War the 
price rose to $50. As the consumption of magnesite per ton of steel 
has declined steadily and as that of dolomite and, to a minor extent, 


MAGNESITE AND OTHER MAGNESIUM COMPOUNDS 1127 


chromite has increased, the conclusion might be drawn that the 
price was the major factor responsible for the failure of magnesite 
demand to keep pace with steel-ingot production. During the last 
decade the correlation has been better than is generally supposed, and 

a closer study shows that most of the displacement occurred during 
the World War when magnesite not only was high-priced but was 
hard to get at any price. During this time great progress was also 
made in improving the quality of dolomite refractories. Canadian 
magnesite, or magnesitic dolomite as it is now called, is intermediate 
in composition. Imports of this product seemed to be increasing 
steadily until well into 1937, but a reduction during the latter part 
of the year resulted in a decline in total imports of this high lime- 
magnesia material, dead-burned for refractory use, to 9,083 short 
tons valued at $231, 084 in 1937 compared with 13 928 tons valued at 
$349,678 in 1936 and 7,519 tons valued at $189, 714 in 1935. 

Commercial introduction of unfired magnesite brick and other 
shapes definitely improved the competitive status of magnesite refrac- 
tories, and the more recent introduction of unfired chrome brick 
affords magnesite more of a share in the expanding use of chrome brick, 
as the unfired product requires about double the quantity of magnesite 
used in fired chrome brick. 

As the three domestic magnesite- and chrome-brick plants are 
situated on the Atlantic seaboard, they use imported magnesite almost 
exclusively. Virtually all the Washington magnesite and much of 
that from California is used, therefore, for furnace bottoms. 


DOMESTIC PRODUCTION 


Of the 203,437 short tons of crude magnesite valued at $1,483,492 
produced by American mines in 1937, only 1,952 tons valued at $29, 203 
was sold crude, and sales of caustic calcined magnesite of domestic 
origin amounted to only 10,031 tons valued at $311,326. Both of 
these minor items increased over 1936, but the tonnage increase was 
too small to offset the 7.5-percent decrease in shipments of domestic 
dead-burned, which dropped to 83,204 tons valued at $1,598,336 in 
1937 compared with 89,979 tons valued at $1,713,527 in 1936. The 
drop in mine output of magnesite, however, was only 2 percent, 
against which might be credited a production of brucite in Nevada. 

California.—The Westvaco Chlorine Products Corporation Bald 
Eagle mine near Gustine and 1ts Western mine above Livermore were 
more active during the first 10 months of 1937 than during 1936. 
However, on December 20, 1937, activity ceased, and the mines were 
closed because of excessive inventories. This is the first time since 
1932 that work at either of these properties has been suspended. 
The Robert Hays Smith mine, above Patterson, purchased by the 
affiliated California Chemical Co. in 1935, was worked out late in 
1936, and operations at the calcining plant in Patterson were dis- 
continued permanently during the summer of 1937. No new mag- 
nesite properties were opened in California during the year, although 
small shipments of crude magnesite were reported from the property 
of the New Trail Mining Co. near Cima, San Bernardino County. 

The offices of the California Chemical. Division of the Westvaco 
Chlorine Products Corporation were moved to Newark, Calif. (post 
office box 8-A), and the sea-water plant was expected to continue 

78560—38— 12 
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regular operations during 1938. The capacity of the first unit is 
15,000 to 25,000 tons annually, and the mines may not be reopened 
until demand exceeds this quantity. Oyster-shell lime and sea water 
are the principal raw materials of the process used at the Newark 
plant. Enough oyster shells and, of course, sea water can be obtained 
at this location to supply all domestic needs of magnesite. Tests of 
the products over a 3-year period are said to support the claim that 
they are equal or superior to products made from mined magnesite; 
and, whereas the composition of products from mined magnesite is 
determined largely by impurities in the ore, the sea-water products 
can be altered to meet the particular needs of the chemical and 
refractory industries. ‘Typical analyses of the four principal com- 
mercial “Sea-Water” grades follow: 


Typical analyses of magnesite manufactured from sea water, in percent 


Grade Ignition | sio, | FeO: | ANO; | CaO | MgO 
e EPEAN oxide (calcined magnesite)............ 2. 0-5. 0 0.8 0. 0. 1.6 | 92. 0-95. 0 
O AA A A 5.0 .2 E! 2.0 92. 3 
Déad-buürned........ coco eege 1 6.0 7.0 2.0 4.0 80. 9 
rystalline magnesium oxide. .................... 1 .8 .2 .4 1.6 96. 9 


= 


The mining and calcining plants of the company are described in 
detail in two papers2 

Nevada.—Basic Dolomite, Inc. (845 Hanna Bldg., Cleveland, Ohio), 
mined under lease and shipped a moderate tonnage of brucite, which 
was processed in the East and distributed on a market-test scale for 
refractory use. 

Vermont.—Some magnesite tailings were produced in the new 
flotation plant of the Eastern Magnesia Tale Co. (Burlington, Vt.), 
but suitable outlets for this high-iron product are still being sought. 

Washington —The Northwest Magnesite Co. (executive offices, 
Farmers Bank Bldg., Pittsburgh, Pa.) operated two to four of its six 
kilns at Chewelah, Wash., steadily during the first 11 months but 
closed in December. Crude magnesite was mined at both the Finch 
and Allen-Moss properties. In addition to its main production of 
dead-burned, the company made some caustic calcined magnesite for 
use as binder in its “Thermax” insulating and fireproofing products. 


IMPORTS 


More dead-burned magnesite was imported in 1937 than in any 
previous year since 1928; imports were 31 percent more than in 1936. 
Austria was still the principal foreign source but by a relatively narrow 
margin, as shipments of Manchurian magnesite from Kwantung and 
China jumped to 21,195 tons. The first shipments of this Japanese- 
controlled product to the United States were made late in 1936, 
ageregating 1,288 short tons in that year. A typical analysis of recent 
Bc from Manchuria shows 90.9 percent MgO, 4.19 percent 
SiO;, 1.36 percent Fe;O;, 1.77 percent Al,O;, 1.78 percent CaO, and 


! Perry, J. B., and Kirwan, G. M., The Bald Eagle Magnesite Mine, California: Am. Inst. Min. and 
Met. Eng. Tech. Pub. 861 (Min. Technol.), January 1938, 16 pp. ` I 

ae W. E., California Chemical’s Magnesite Operations: Pit and Quarry, vol. 29, no. 10, April 1937, 
pp. xm 4. 
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0.03 percent ignition loss. The iron content is too low for grain mag- 
nesite for bottom making, and the need for greater processing partly 
offsets the lower price at which this magnesite is sold. Freight rates 
range from $6 to $8 a ton, and the material comes in sacks. "The 
Japanese suppliers are not members of the European cartel that 
controls production in Austria and Czechoslovakia. 


Magnesite imported for consumption in the United States in 1937, by countries and 
classes 


Caustic calcined Dead-burned 
Crude — ——— — —'| and grain, and 
Lump Ground periclase 
Country 
Short Short Short Short 
tons Value tons Value tons Value tons Value 

IA AA E IAN A AN WEE VE PEE EEE) A 24, 271 |$351, 253 
A A A A. A A A A A 333 | 32,098 

DING AA A AA AO OMR OA AAA AE A 3,421 | 42,550 
CZOCHOSIO TEE CI EA A EA GEES EES , 940 | 128, 945 
German yo erer 1 $45. A, PA 5 $267 (1) 

TOCCO AA HCM AA AA 211 | $5, 518 234 | 6,412 |........[.--..... 
Indis, British... . 28 149 | 1,293 | 19,799 | seh cess eee lisas 
(A; | feo AAN MA Mn, Map AMORC MEA 178 2, 591 
à terio obe A II E rere AR NUES KDE CUPS 

E AA AA A A, PR AAA ee cauce 17,774 | 216, 629 
Netherlands........................- 0 119 22 484 632 | 18,287 |........]...---.- 

Be . M: POLT AUSSEN HORNO ER AAA NR EA ERUNT 03 20, 961 
United Kingdom... ........ 52 ee oa lore ... sees lee rotes 2 TO Neder A 
AA i zs EE? 169 | 4,710 172 4,104 [ive 


35 313 | 1,695 | 30,511 | 1,103 | 31,909 | 56,021 | 795, 047 


1 Less than 1 ton. 


Of the caustic calcined magnesite imports in 1937, 1,695 tons valued 
at $30,511 was imported as lump, chiefly from British India, and 1,103 
tons valued at $31,909 was ground. 


PRICES 


No changes were made in trade-journal quotations, except for 
Washington dead-burned grain magnesite, which was advanced from 
$22 to $25 per short ton to correspond with the California material 
f. o. b. California mines, equivalent to about $35 a ton delivered at 
Pittsburgh, Pa. High-grade periclase (94-percent grade) continued 
to be quoted at $65 and 90-percent (actually 92-percent) grade at $35 
a ton f. o. b. California shipping point. Caustic calcined magnesite 
was quoted up to $40 for the 95-percent grade. Average f. o. b. 
prices or sales realization, as calculated from returns from producers 
to the Bureau of Mines, were $14.96, $31.04, and $19.21 per ton, for 
domestic crude, caustic calcined, and dead-burned magnesite, respec- 
tively, in 1937, or slightly higher than the corresponding figures 
($14.63, $27.68, and $19.04) for 1936. 

The value of imports in 1937 averaged slightly lower than in 1936, 
partly due to some scaling of prices during the last quarter but pri- 
marily due to the large imports of Manchurian dead-burned magnesite, 
which was valued at $12.19 & short ton f. o. b. Kwantung as against 
$14.47 for Austrian material. Attention is directed to the imports of 
dead-burned from Canada which, although small, were valued at more 
than $90 a ton, indicating an electrically fused high-grade product. 


1130 MINERALS YEARBOOK, 1938 


THE INDUSTRY IN FOREIGN COUNTRIES 


World production of magnesite, 1932-36, by countries, in metric tons! 
[Compiled by M. T. Latus] 


Country 1932 1933 1934 1935 1936 

Anglo-Eegeyptian Sudan... etc esa a ie 256 (2) 
Australia: 

New South Wales------------------------------- 5, 199 9, 512 15, 902 15, 940 17, 459 

Queensland -~ 222 o ooo 132 152 42 102 102 

South. Australia... coo dE 117 205 208 51 118 

AMIGLOTIR Lone es a 29 6 26 335 219 
AUST eena EL SR ee End 134,409 | 164,331 | 258,382 | 300,312 397,776 
Canada u u l is a a o lo 2,833 27, 158 27, 385 27, 129 (4) 
China (Manchuria) ------------------0-------------- 55, 386 71,376 72,000 | 157,000 206, 000 
el EE (2) (2) 3, 168 2, 410 14, 258 
Czechoslovakia 5__ ooo 33, 965 49, 929 58, 235 70, 838 83, 270 
Enga AAA A A IN 2 (2) 11,010 13, 818 15, 026 
o A A fere 44, 699 44, 719 70, 388 93, 563 116, 106 
India; BrItISBR; uc a les 14, 087 15, 450 15, 215 17, 257 15, 716 

A A A A RON 460 2, 187 1, 100 ; : 
A AAA A eek alee LE 1,311 2, 007 2, 500 2, 526 3, 116 
Southern Rbodesia--.-------------------------------- Miata PE AA tee ec 
OPA GY A A uu oa ae SN 310 951 628 1, 092 2, 247 
Union of South Africa________ 2-2 eee 1, 418 1, 495 1, 667 1, 485 1, 694 
O: A A LL ieee 334, 454 | 380, 300 : 2 2 

Be Re Ee 34, 892 98, 145 91,601 | 160, 711 187, 894 
Yugoslavia BEE EE 33, 317 14, 602 25, 086 30, 225 39, 008 


1 Unless otherwise stated quantities in this table represent crude magnesite mined. 

? Data not available. 

3 Magnesitic dolomite. 

$ Data for production not yet available; value reported as $768,742. 

š Exports, less imports, of crude and sintered magnesite, the sintered being reduced to crude on the basis 
of 2.1 tons crude to 1 ton sintered. 

6 Serbia only. 


Australia.—The Broken Hill Proprietary Co. operates two quarries 
for magnesite which is used in its open-hearth steel furnaces. One of 
these quarries is at Attunga in the Tamworth district of New South 
Wales, nearly 200 miles by rail from the steel works at Newcastle. 
The magnesite occurs as irregular veins and pockets in a crushed zone 
of serpentine. Originally worked as an open-cut on the hillside, the de- 
posit now has to be mined below the ground level and after yielding about 
100,000 tons 1s approaching depletion. The magnesite is hand-picked 
from the serpentine gangue and trucked to Attunga railway station. 

The other quarry, Fifield, is in western New South Wales, 422 miles 
by rail from Newcastle. Here the magnesite occurs as boulders in 
pockets in a highly decomposed green rock. The company has 
acquired extensive leases, and the property is developed sufficiently 
to assure adequate supplies for many years to come. 

Austria.—Production and exports of all kinds of magnesite during 
the first 6 months of 1937 were well ahead of those for the correspond- 
ing period of 1936, but the principal gains were made during the first 
quarter, and the totals for 1937 were affected by curtailment during 
the latter part of the year in shipments to the United States, the 
leading buyer of Austrian dead-burned. Germany is the principal 
buyer of Austrian crude and caustic calcined magnesite but absorbs 
only 10 to 20 percent of the exports of dead-burned. 

Czechoslovakia.—The two producers in the Province of Slovakia 
were reported as working to capacity during the first half of 1937; 
Hungary, Germany, and the United States were leading buyers, 
although smaller quantities went to France and other countries. 

Germany.—Total imports of crude, caustic, and dead-burned 
magnesite in 1937 were 178,756 metric tons compared with 150,819 
in 1936. Of the 1937 imports 77,048 tons were from Greece, 68,171 
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tons from Austria, 23,419 tons from Czechoslovakia, 3,888 tons 
from Manchuria and China, 2,298 tons from Yugoslavia, 1,721 tons 
from the U. S. S. R., 1,400 tons from the Netherlands, and 811 tons from 
other countries. 

Greece.—Notwithstanding the decline in the last quarter, Greek 
exports for the calendar year 1937 were much greater than in other 
recent years. Shipments of crude magnesite totaled 65,121 metric 
tons; caustic calcined, 34,509 tons; and dead-burned, 14,792 tons. 
Corresponding figures for 1936 were 45,290 tons, 23,716 tons, and 
11,985 tons; those for 1935 were 33,502 tons, 22,502 tons, and 9,191 
tons, respectively. Germany and the Netherlands are leading 
buyers, although Great Britain, France, and Italy take substantial 
quantities from time to time. Most of the caustic calcined material 
shipped to Netherlands is reexported directly to Germany or ground 
and shipped to various European and South American countries. 

India, British.?— The magnesite deposits near Salem in southern 
India are about 2,000 to 3,000 acres in extent and form numerous 
hills (known locally as “Chunam Karadu” or “Chalk Hills") that 
rise 60 to 100 feet above the level of the surrounding plain. They 
are mined in benches which average 20 feet high and 10 feet wide, 
and open-cuts extend from the top of the hillocks down to 60 or 70 
feet below the level of the plain. Good magnesite persists to much 
greater depths, but deeper workings probably would have to be 
underground and as the water table is around 100 feet will prebably 
be postponed for at least 50 years or until the more readily accessible 
material is exhausted. The magnesite lies irregularly across the 
bench faces in streaks and branching veins 1 inch to 4 or 5 feet in 
width, and the recovery ranges from 5 to 20 percent of the total 
material mined. If the ground is hard the whole face is blasted at 
once and magnesite sorted by hand from the broken rock, but in 
ordinary soft ground the matrix is removed first and the outstanding 
veins of magnesite are broken down with crowbars, wedges, and sledges. 

Hand-sorted ore, which ranges from twice the size of a walnut to 
the size of a football, is cobbed and cleaned by the older women 
coolies, loaded into bullock carts, and carried to the stacking grounds 
near the kilns where 12,000 tons can be stored. At this point it is 
segregated, and the various grades and sizes are piled into rectangular 
stacks ready for measurement as much of the mining is done on contract. 

The mining area is divided into five large quarries—the Government 
quarry near the kilns and office, Jaghir (landlord) quarry on the east, 
West Hill quarry on the west about half a mile from the main office, 
Karappur quarry 2X; miles to the north, and Kannenkurichi quarry 4 
miles to the northeast. The Karappur quarry, which employs 1,000 
coolies, is worked solely by contract labor, and sections of the other 
quarries also are so worked. Only 400 to 600 coolies are employed 
directly by the company in its various operations, whereas 2,000 to 
4,000 (according to season) are employed by contractors. The com- 
pany labor—men, women, and children—are employed on development 
work, stacking crude ore, road making, and other operations incidental 
to mining and calcining. 

Most of the magnesite is calcined locally in 60-foot shaft kilns heated 
with producer gas. The calcining temperature is 800? to 900? C., and 
the amount of coal used in the producers is 20 to 30 percent of the 


3 Lebeter, F., Magnesite in India: Min. Mag. (London), vol. 47, no. 6, December 1937, pp. 342-350. 
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weight of the calcined product. Kiln temperatures are controlled 
pyrometrically, and the output of each kiln is analyzed daily for silica 
and ignition loss; the latter is kept between 3 and 5 percent. A 
typical analysis of caustic calcined magnesite shows, in percentages: 
Loss on ignition 3.82, insoluble 2.01, iron oxide and alumina 0.41, 
lime 1.04, and magnesia 92.72. First-grade material may be ground 
and mixed with asbestos fiber for use in boiler and steam-pipe insula- 
tion. The “second grade," which is as pure but not quite as white as 
the first grade, is broken to bean size and bagged for shipment to 
erinding plants in Europe and the United States. 

U. S. Š. “—The leading magnesite mine in the U. S. S. R., the 
Karsgai quarry, is at the southern end of a series of deposits occurring 
in dolomite along a narrow zone extending about 7% km northeasterly 
from Satka. "The magnesite is crystalline and of high grade and con- 
tains over 95 percent MgCO;. It occurs in zones up to 100 meters or 
more thick, and although as much as 30,000 tons may be brought 
down in a single blast only % ton of dolomite has to be rejected per 
ton of magnesite recovered. The whole operation is well-conducted ; 
mechanical shovels and electric locomotives are employed. The out- 
put is 800,000 to 900,000 tons annually, most of which is produced 
during the summer months. In addition to supplying domestic needs, 
large quantities are exported to England, France, Germany, and other 
countries. 

DOLOMITE 


In 1937 sales of dead-burned dolomite increased to 617,706 short 
tons valued at $5,217,833 compared with 596,751 tons valued at 
$4,887,243 in 1936 and 455,258 tons valued at $3,785,834 in 1935. 
Some of the lime sold for agriculture and for use in process industries 
is dolomitic, and increasing quantities of high-magnesium limestone 
are being added to the soil. Most of the dead-burned dolomite is used 
for furnace bottoms, but substantial quantities of specially prepared 
dead-burned dolomite are sold to the glass trade under the trade name 
Calcimag, where it replaces ordinary lime and raw dolomite. The 
main advantage of this product is that it is dead-burned and has a 
specific gravity close to that of glass sand, but it is also relatively free 
of dust and carries enough alumina to afford an appreciable saving in 
feldspar. 

Imports of dead-burned dolomite, reported separately since June 
18, 1930, comprise principally the so-called magnesitic dolomite dead- 
burned in Canada for steel-works refractories, which has already been 
mentioned in this chapter. Quebec figures for production show only 
values and reveal a drop to $677,207 in 1937 as against $768,742 in 
1936. 

MAGNESIUM SALTS (AND OTHER COMPOUNDS) 


Next to magnesite the leading commercial compound of magnesium 
is the technical or basic carbonate, which is artificially prepared, prin- 
cipally from dolomite but latterly also by treatment of salt-works 
bitterns and raw sea water. This compound is converted into cal- 
clined magnesia, which in some of its technical applications meets 


4 Bridges, R. J., The International Geological Congress, Moscow, 1937: Min. and Ind. Mag. of South 
Africa, Johannesburg, vol. 24, no. 9, Dec. 3, 1937, pp. 348-9. 
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competition from carefully selected calcined magnesite. Epsom salt 
or epsomite (MgSO,.7H;O) is deposited from spring waters such as 
those at Epsom in Surrey, England, and has been mined near Oroville, 
Okanogan County, Wash., and elsewhere; it is produced in Germany 
chiefly from kieserite (MgSO,.H;O);1t is recovered more or less directly 
from natural brines or bitterns and is made artificially by adding sul- 
phurie acid to magnesite or even dolomite. Magnesium chloride and 
other magnesium salts are produced from similarly diverse sources 
and as caustic calcined and refractory materials are produced in great 
quantities from sea water and as natural magnesium hydrate (brucite) 
has begun to be mined in Nevada the long-established statistical 
eroupings for the various magnesium compounds, retained even in this 
chapter of the Minerals Yearbook, have largely lost their meaning. 
Next year a complete recasting is indicated, if only to provide a place 
for brucite. 

The total quantity of natural magnesium salts (including some 
hydroxide and oxide) produced from brine wells and sea water and 
sold or used in the United States, as reported by producers, was almost 
the same in 1937 as in 1936 and aggregated 64,777 short tons valued 
at $1,578,527 compared with 63,841 tons valued at $1,629,725 in 1936 
and 54,801 tons valued at $1,286,804 in 1935. "The bulk of the ton- 
nage still consists of sulphate and chloride, but the importance of 
other compounds is increasing. 

The Dow Chemical Co., Midland, Mich., produced magnesium sul- 
phate and chloride from its natural brines. "The California Chemical 
Division of Westvaco Chlorine Products Corporation recovered 
chloride from bittern waters at San Diego Bay. Magnesium carbonate 
was produced from sea water by the Marine Chemicals Co., Ltd., 
South San Francisco, Calif., and the Plant Rubber & Asbestos Works 
(537 Brannan St., San Francisco, Calif.), and also from the salt wells of the 
Morton Salt Co. (208 West Washington St., Chicago, Ill.), in Manistee 
County, Mich. The Marine Chemicals Co., Ltd., also reported pro- 
duction of magnesium oxide and hydroxide. C. A. Kearney (Tonas- 
ket, Wash.) reported production of magnesium sulphate from natural 
deposits of epsomite near Oroville, Okanogan County, Wash. 


Magnesium compounds imported for consumption in the United States, 1925—37 1 


Magnesium 


: Magnesium : Magnesium Magnesium 
(aydrated ana | Sulphate | magnesia | Carbonate, | silcofuerde or 
Year anhydrous) VE rS 


— k l| ——— cm Y —- o rr asr Í awana. amar 


Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value 


1925-29 (average)... -|9, 858, 618/$68, 144|10,886,654|$63, 205] 342, 997/$57, 419| 316, 153/$19, 335) OI (2) 


1930-34 (average)...| 861,138| 8, 267/8, 357, 367| 51,761] 389, 467| 69, 426| 581,958} 26, 662|  47,221| $2, 654 
deier 50,094| 1, 095/3, 060, 883| 18, 495] 196, 264) 36, 297| 601,459) 27,935]  98,037| 6, 500 
LEE geesde 31, 876 58414, 334, 792| 25,008) 238, 039| 39,098} 754, 084| 34,396] (3) (3) 


1937 !__.-.---------- 64,300| 1, 120/3, 905, 303| 26, 771| 217, 413| 35, 643/1, 042, 900| 51,684) — (3) (3) 


1 Tn addition to the items reported separately, 3,668,091 pounds of calcined magnesium sulphate or calcined 
kieserite (not fertilizer) valued at $30,291 were imported in 1935, 5,439,651 pounds valued at $44,664 in 1936, 
and 8,233,726 pounds valued at $71,889 in 1937. Also 11,200 pounds of ‘‘manufactures of carbonate of mag. 
nesia” valued at $489 were imported in 1936 and 13,056 pounds valued at $562 in 1937; none recorded in 1936. 

2 Data not available. f , 

3 Not reported separately but included in the “magnesium salts and compounds, n. s. p. f."—372,291 
pounds valued at $29,355 in 1936 and 140,110 pounds valued at $20,462 in 1937. 
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Kieserite, which occurs abundantly in the Stassfurt potash deposits, 
may be utilized in Germany as a source of both sulphuric acid and 
magnesia, replacing imported pyrite and magnesite; the new potash 
combine, Salzetfurth A. G., is reported as planning to build a plant 
for making magnesite brick from this material. Asindicated in the foot- 
note to the accompanying import table, official statistics show an increase 
in shipments of calcined kieserite into the United States from 1 ,334 short 
tons in 1935 to 4,117 tons in 1937, whereas for many years no imports 
at all were recorded. This apparent increase, however, is exaggerated 
by better statistical coverage; formerly some of this material escaped 
identification under the proper import classification. 

Canada produces Epsom salt in the Kamloops district, British 
Columbia. The output in 1937 totaled 727 short tons valued at 
$14,456 and in 1936, 654 tons valued at $13,712. 

Utilization of salt-works bitterns is not confined to the United 
States. During the World War the Pioneer Magnesia Works began 
to make magnesium chloride from salt-works bitterns at Kharaghoda, 
British India. Hitherto India's supplies had been imported from 
Germany, but by 1935-36 (fiscal year) the imports had been reduced 
to 567 long tons, whereas the output of this firm's original factory, 
augmented by that of a newer plant at Mithapur, had risen to 5,500 
tons annually. Some years ago it was estimated that 193,000 tons 

of magnesium chloride, 127,000 tons of magnesium sulphate, 20,000 
tons of potassium chloride, and 1,800 tons of bromine were wasted 
every Aes in Indian bitterns.5 


5 Howard, G. C., U. S. Trade Commissioner, Calcutta, World Trade Notes on Chemicals: Bureau of 
Foreign and Dometic Commerce, vol. 11, no. 29, July 17, 1937, p. 456. 
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Abrasive materials are used extensively in a wide variety of indus- 
tries. The quantities consumed are related directly to the produc- 
tion of various commodities, and the volume of production is to an 
increasing extent an indicator of general industrial activity. The 
values of the abrasive materials sold are indicative also of the financial 
welfare of the various industries. The following table of salient 
statistics therefore presents not only trends in the activity of each 
abrasive material and the financial returns to that industry, but also 
to some degree those of the industries in which the abrasives are 
employed. 

The aggregate value of both natural and artificial abrasives in- 
creased over 1936, but improvement was spotty. Compared with 
1936, there were considerable increases in the tripoli, grindstone and 
pulpstone, garnet, and artificial abrasive industries. Marked de- 
creases occurred in the quartz, ground sand and sandstone, oilstones 
and related products, ai modd pumice and pumicite, and emery in- 
dustries. There was a slight decrease in the total value of such 
natural abrasives as to which the Bureau of Mines is at liberty to 
record the values, from $3,911,955 in 1936 to $3,894,244 in 1937. 

Some commodities, such as diatomite, also have important non- 

abrasive uses. Even so, they are included again in this year's review 
for comparison with the annual chapters of previous volumes of Min- 
erals Yearbook. On the other hand, it should be noted that figures 
covering the quantities of sundry materials used for abrasives and 
mentioned later under the heading “Miscellaneous abrasive materials" 
are not included 1n this chapter. 

Two general reviews of the abrasive industry, both by Eardley- 
Wilmot,' appeared in 1937. 


1 Eardley-Wilmot, V. L., Abrasives; Mineral Industry for 1936: McGraw-Hill Book Co., New York, 
N. Y., vol. 45, 1937, pp. 1-12. Abrasives: Am. Inst. Min. and Met. Eng., Industria] Minerals and Rocks, 
New York, 1937, pp. 1-58. 
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Salient statistics of abrasives industries in the United States, 1936-37 


Percent of 
1936 1937 change in 
1937 
Domestic production (sold or used by producers): 
Natural silica abrasives: 

ipu T ———————————À (1) o NEA AA 

Tripoli (value as sold—crude and finished).............. $391, 878 $450, 570 +15. 0 
ETSA y F RETES A AEEA E ci ete zs Lo oc T gir , 592 66, 041 —31.6 

Ground sand and sandstone... e 2, 146, 464 1, 996, 528 —7.0 

Special silica stone products: 

Grindstones and pulpstones............................. 497, 997 572, 708 4-15. 0 

Oilstones and related products.......................... 121, 196 112, 841 —6.9 

UNA AAA RU 10, 609 8, 305 —21. 7 

Flint lining and grinding pebbles......................- (2) (D ' AA 

Natural silicate abrasives: 

Pumice and pumicite................................... 328, 406 301, 936 —8.1 

8PÓH08L: 2: S. A A A A A TN s Ed RS LE 315, 913 382, 535 +21. 1 
Natural alumina abrasives: 

AAA AA O aa ind 2, 900 2, 780 —4, 1 
Total natural abrasives. .............................. 3 3, 911, 955 3 3, 804, 244 3 —0.5 
Total artificial abrasives 4............................- 7, 274, 986 8, 304, 587 +15. 0 

Foreign trade: 
Imports... 5.22 0 A IS 5, 160, 524 7, 418, 172 -H43. 7 
go AAA aca 542, 548 1, 160, 089 +-113. 8 


1 Bureau of Mines not at liberty to publish annual figures. 
2 Bureau of Mines not at liberty to publish figures. 
3 Excludes value of diatomite and flint lining and grinding pebbles, which the Bureau of Mines is not at 


liberty to publish. : . 
* Includes some material produced in Canada; Bureau of Mines not at liberty to publish United States 


data separately. 
NATURAL SILICA ABRASIVES 


Diatomite.—Diatomite, a hydrous or opaline form of silica, is still 
used as & mild abrasive, although the amount so used is insignificant 
compared with its other applications. The uses of diatomite, in order 
of approximate importance, are for filtration, insulation, fillers and 
miscellaneous, and admixtures. Abrasive uses are metal polishes, 
scouring and cleansing soaps &nd compounds, dentifrices, and nail 
polishes. . 

The trend of diatomite production in the United States in immedi- 
ate predepression years was upward (see fig. 1). From 1929 to 1932, 
1t was downward, but subsequently there has been a marked recovery 
from the depression low. Details of the movement since 1929 cannot 
be shown on the chart, since the Bureau of Mines is not at liberty to 
publish annual figures. 

The principal domestic centers of diatomite production are in the 
Western States. California, with its immense deposits, was the chief 
source of the diatomite produced in the United States in 1937, as in 
other recent years. Eardley-Wilmot? states that approximately 
98 percent of the production in the United States comes from the 
deposits of western California. In 1937, operations were in progress 
at Lompoc, Santa Barbara County; Walteria and San Pedro, Los 
Angeles County ; and Bradley, Monterey County. 

In Nevada, diatomite was being mined in 1937 at three widely 
separated localities— Virginia City, Storey County, in the west- 
central part of the State; near Tonopah, in the southwestern part; 
near Carlin, Elko County, in the northeast corner. 


2 Eardley-Wilmot, V. L., Abrasives: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 
New York, 1937, pp. 1-58. (See p. 54.) 
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Operations in the State of Washington were in Adams, Grant, and 
Kittitas Counties. 

Only one company was operating in each of the other States— 
Oregon, New York, New Jersey, Florida, Utah, Idaho, Massachusetts, 
and New Hampshire. 

Deposits of diatomite of varying degrees of purity and size are 
scattered rather widely throughout the world. Today, the principal 
producing nations are the United States, Germany, Denmark, the 


TTT. 
mamsmam 

LA 
mas 


400 


350 


300 


N 
Co 


Ground sand and sandstone 


THOUSANDS OF SHORT TONS 
e 


0 
199 1921 


FIGURE 1.— Trends in production of diatomite, tripoli, pumice and pumicite, quartz, and ground sand and 
sandstone, 1919-37. 


U. S. S. R., Algeria, Japan (including Chosen), and France. World 
production figures for diatomite are given in the Imperial Institute 
publications and in Mineral Industry (McGraw-Hill Book Co., 
New York). 

Cummins and Mulryan, in Industrial Minerals and Rocks, give 
a very comprehensive picture of the industry, with an extensive 
bibliography. 


Diatomite sold or used by producers in the United States, 1933-37 1 


Year Short tons Value Year Short tons Value 
1030 A AAA: A: tore cn dddddicaduaduascswsestiesse (1) (1) 
ree IRR A CNN dS 244, 342 | $3,618, 428 || 1937.............-..-..-.- 1 (1) 


1 Bureau of Mines not at liberty to publish annual figures. 


3 Cummins, A. B., and Mulryan, Henry, Diatomite: Am. Inst. Min. and Met. Eng., Industrial Minerals 
and Rocks, New York, 1937, pp. 243-200. 
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T'ripoli.—In 1937, tripoli and rottenstone were produced in Arkan- 
sas, California, Illinois, Missouri, Oklahoma, Pennsylvania, and 
Tennessee. The Missouri-Oklahoma and Illinois districts were the 
principal producing areas. Initial shipments of ground tripoli were 
made from the new processing mill of the McCall Mining Co. near 
Parsons, Decatur County, Tenn. “Rottenstone,” so-called, is pro- 
duced only in Pennsylvania; it is not tripoli, but has been grouped 
with tripoli in the statistics for many years. 

The tripoli industry of the United States is small; the annual con- 

sumption has ranged from 12,000 to about 40 000 short tons. In 
1937, the 34,936 tons sold or used by producers represented a marked 
increase over that of 1936, continuing the rise from the 1934 low point. 
The following table gives the data for tripoli from 1933 to 1937, and 
the trend of the industry since 1919 is shown in figure 1. 


Tripoli (including Pennsylvania rottenstone) sold or used by producers in the United 
States, 1933-37 


Tilinois Other States ! Total 
Value Value Value 
Year ———— IEEE UMEN = MUT ee 
Pu Crude | As sold Put Crude | As sold poids Crude | As sold 
(partly | (crude (partly (ruce (partly | (crude 
esti- and esti- and esti- and 
mated) | finished) mated) | finished) mated) | finished) 
1989 A 8,757 | $18, 103 | $149,979 | 12, 121 | $27,582 | $200, 404 | 20,878 | $45,685 | $350, 383 
1934 2... ........ 7, 417 17, 241 119, 418 | 13, 112 27, 022 209, 938 | 20, 529 44, 863 329, 356 
AT oh oe es 22 10, 001 19, 149 113, 484 | 17, 374 42, 640 269, 932 | 27, 375 61, 789 383, 416 
A 10,981 | 21,962 | 138,063 | 17,506 | 61,546 | 253,815 | 28,487 | 83, 508 391, 878 
joy A 11,647 | 23,204 | 151,154 | 23,289 | 76,069 | 299,416 | 34,936 | 99, 363 450, 570 


1 1933-34: Arkansas, California, Georgia, Missouri, Oklahoma, Pennsylvania, and Tennessee; 1935: 
Arkansas, California, Georgia, Missouri, Oklahoma, and Pennsylvania; 1936: Arkansas, California, Mis- 
PIE Oklahoma, and Pennsylvania; 1937: Arkansas, California, Missouri, Oklahoma, Pennsylvania, and 

ennessee. 

2 No sales of crude reported in 1934. 


Domestic tripoli is used principally for abrasives, fillers, and con- 
crete admixture, and rottenstone 1s used for abrasives, fillers, and 
filters. Of the total quantity sold or used in 1937, 44 ‘percent was 
reported for abrasive uses, 24 for fillers, and 6 percent for concrete 
admixture. The following table presents statistics on the quantity 
and value of tripoli and rottenstone sold or used by producers and 
classified by them according to uses. 


Tripoli sold or used by producers in the United States in 1937, by uses 


ES M as Percent of total 
roducers so 
Use reporting Short tons (crude and 


finished) | Quantity Value 


Abrasives- 2-22 Se a ca eee se 6 15, 235 $228, 373 43. 6 50. 7 
Concrete admixture. .....................- 3 2, 126 21, 627 6.1 4.8 
O MM HS 5 8, 363 108, 285 23. 9 24.0 

Foundry AAA A 2 (1) (1) (1) 
Miscellaneous. ............................ 4 9, 212 92, 285 26.4 20. 5 
29 34, 936 450, 570 100. 0 100. 0 


t Included under “Miscellaneous.” I , 
2 A producer reporting more than one use is counted only once in arriving at total. 
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Two papers covering the tripoli industry appeared in 1937.* 

The United States not only supplies its own requirements but ex- 
ports several thousand tons a year of Missouri-Oklahoma tripoli for 
the buffing and polishing trades, England being the largest con- 
sumer.* Prices for the commercial grades are quoted in several trade 
papers, including Metal Industry, Chemical Markets, and Engineer- 
mg and Mining Journal. Special specifications are supplied at times 
at an advance in the prices quoted. Crude tripoli is sold direct to 
erinders and other users. The finished products are sold direct to 
consumers and also to brokers or trade supply houses. 

Quartz.—Quartz used as an abrasive in some kinds of sandpaper, 
soaps and scouring compounds, metal polishes, and safety matches is 
obtained from pegmatite dikes, veins, or quartzite beds. In 1937, 
there was a slight increase over 1936 in the quantity of quartz from 
these sources sold or used by producers, but a decided decrease in 
value, the average value declining from $7.44 in 1936 to $5.08 in 1937. 
Crushed-quartz figures are available for the first time in 1937—-5,891 
tons valued at $24,652. Much less ground quartz was sold or used 
by producers in 1937 than in recent years, declining from 13,846 tons 
in 1934 to 3,869 tons valued at $31,293 and forming less than a third 
of the total “production. Arizona, California, New York, Ohio, and 
Tennessee maintain their positions as consistent producers. Other 
States that in recent years have been producers are Maine, Maryland, 
Missouri, New Hampshire, New Jersey, North Carolina, Wisconsin, 
and Virginia. 

In 1937, crude quartz sold or used by producers was valued at $3.10 
per ton, roughly crushed at $4.18, and ground by the original producers 
at $8. 09 per ton. 

Quartz rock or sand may be priced as low as 50 cents to $1 per ton. 
Pulverized silica competes with tripoli and other “soft silicas,” 
ranging from $6 to $35 a ton, the latter price being for a high-quality air- 
floated grade in carload lots, and higher prices being asked for smaller 
quantities. Rock crystal sells nominally for around $2 a pound. 

Data for quartz from 1933 to 1937 and by States from 1935 to 1937 
are shown in the two following tables. 


Quartz (crude, crushed, and ground) * sold or used by producers in the United States, 
1933-37 


Crude Crushed Ground Total 
Year E aa a; — ai 
ped Value aon Value ore Value Raon Value 
J933- oot eee ou 4,094 $14, 556 (2) (2) 3 7,059 | 3 $56, 492 | 311,153 3 $71, 048 
1034 EEN 4, 447 16, 168 (2) (2) 13, 846 113, 797 18, 293 129, 965 
10355523 ios 7, 586 26, 807 (2) (2) 9, 592 84, 977 17, 178 111, 784 
¡A 6, 281 24, 971 (2) (2) 6, 705 71,621 12, 986 96, 592 
1937 AAA 3, 252 10, 096 5,891 | $24, 652 3, 869 31, 293 13, 012 66, 041 


1 To avoid duplication, the ground material shown here is only that ground by the original producers 
of the erude quartz or by grinders who purchase from small miners not reporting their production. 
2 Included under ‘‘Crude.’’ 
3 Partly estimated. 


i 4 co G. 1., Tripoli: Tennessee Dept. Conservation, Div. Geology, Markets Circ. 1, September 
937, 12 pp. 

Heinz, C. E., Tripoli: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, New York, 1937, 
pp. 911-922. 

5 Heinz, C. E., Work cited. 

6 Tyler, Paul M., Minor Industrial EE Am. Inst. Min. and Met. Eng., Industrial Minerals and 
Rocks, New York, 1937, pp. 505-522. (See p. 517.) 
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Quartz (crude, crushed, and ground) 1 sold or used by producers in the United States, 
1935-37, by States 


1935 1936 1937 
State — ——— —— >> —_————— 

Short tons Value Short tons | Value Short tons Value 
California..................... 650 $2, 600 (2) (2) 746 $6, 072 
Maine and New Hampshire. .|............|.. |. LLL... ]. --------..- 96 243 
aryland...................- 405 6, 075 525 $7, 155 410 5, 850 
North Carolina............... (2) (2) 1, 005 11, 398 D 6, 2 

EE, AAN ance" MICE A 1, 
Undistributed 3............... 16, 123 103, 109 11, 456 78, 039 10, 599 46, 552 
17, 178 111, 784 12, 986 96, 592 13, 012 |. 66, 041 


1 To avoid duplication, the ground material included is only that ground by the original producers of 
the crude quartz or by grinders who purchase from small miners not reporting their production. 

2 Included under ‘‘Undistributed.”’ I 

3 1935: Arizona, Missouri, New Jersey, New York, North Carolina, Ohio, and Tennessee; 1936: Arizona, 
California, New J ersey, New York, Ohio, and Tennessee; 1937: Arizona, New York, Ohio, and Tennessee. 


'The trend in the production of quartz for the past 10 years for which 
statistics are available is shown in figure 1. 

Ground sand and sandstone.—Sales of ground sand and sandstone in 
1937 were considerably less than in 1936; they totaled 328,156 tons 
valued at $1,996,528 in 1937, as against 356,423 tons valued at 
$2,146,464 in 1936. The companies selling ground sand and sand- 
stone are those producing glass sand and other special silica sands 
largely in Eastern and North Central States. Illinois, New Jersey, 
Ohio, and Pennsylvania are usually among the largest producers. 

The following tables give sales data from 1933 to 1937, both for the 
United States as a whole and for such States as can be shown. 


Ground sand and sandstone sold or used by producers in the United States, 1933-37! 


Year Short tons Value Year Short tons Value 
A usss 202,099 | $1,106, 410 || 1936...................-.-- 356, 423 | $2, 146, 464 
A 248, 026 1, 392, 173 || 1987..................-... 328, 156 1, 996, 528 
1088 eege 281, 665 1, 678, 295 


1 Includes oniy finely ground material. Figures probably incomplete. 


Ground sand and sandstone sold or used by producers in the United States, 1936-37, 


by States ! 
1936 1937 
State Ee eec eoa 
Short tons Value Short tons Value 
AA IN d ban sees 82, 877 $483, 952 96, 329 $575, 251 
Massachusetts. .........-....-.--..-------------------- 543 3, 324 2, 613 12, 448 
Now dEr eg ege EE ease 77, 584 363, 323 82, 398 430, 743 
ODIO uu za A O 46, 314 339, 211 37, 935 296, 649 
Virginia and West Virginia............................ 41, 250 309, 926 (3) (2) 
Undistributód EE 107, 855 646, 728 108, 881 681, 437 


356,423 | 2,146, 464 328,156 | 1,996, 528 


1 Includes only finely ground material; figures probably incomplete. 

! Included under “Undistributed.”’ 

3 1936: California, Missouri, Pennsylvania, and Wisconsin; 1937: California, Missouri, North Carolina, 
Pennsylvania, Virginia, West Virginia, and Wisconsin. 
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Sands for special purposes, such as glass sands, foundry sands, and 
abrasive sands, are discussed in detail by Ries " in a recent publication. 

The trends in the production of ground sand and sandstone are 
shown in figure 1. 

The quantities of ground sand and sandstone sold for different uses, 
and the values of the quantities so used, together with the average 
value per ton for each use, are shown in the following table. "The 
coverage of the industry is 98 percent in 1937 compared with 69 per- 
cent in 1936, when data by uses were first made available. 'The use of 
ground sand and sandstone in the pottery, porcelain, and tile industries 
is by far the most important application, and the sand so consumed 
has the highest average value of all ground sand and sandstone sold 
in 1937—$6.94 per ton. The second most important use is as an 
abrasive, and the third is in foundry operations. 


Ground sand and sandstone sold or used by producers in the United States in 1937, 


by uses } 
Value 
Use Short tons A 

verage 

Total per ton 
ER ee 1, 860 $9, 498 $5. 11 
As AE NN A A masa nd 45, 977 254, 123 5. 53 
Pottery, porcelain, and tile ....-.----------2 00ans 122, 890 852, 234 0. 94 
Blloensl.seencidUouuee pude E CLE b EE EAE ME 31, 242 178, 926 5.73 
Cleansing and scouring eomppound. 75, 727 405, 166 5.35 
Other abrasive use._-..--.... eet 17, 047 , 027 4. 52 
Eor AA a A POE 6, 158 33, 372 5. 42 
A A O A A A E 22, 137 134, 852 6. 09 
Total reported by uses...........----.------------------------ 323,038 | 1,945, 248 6. 02 


1 Data represent 98 percent of the industry. 


Abrasive sand.—Abrasive sand includes all natural sands used for 
abrasive purposes, such as sawing stone, grinding glass, sandblasting, 
and sandpaper. They are hard sands with a high percentage of 
silica. Sales depend largely upon conditions in the dimension-stone 
and plate-glass industries and in recent years has followed the general 
industrial trend from a peak in 1929 to a low in 1932, and a recovery 
to 934,059 tons valued at $1,306,871 in 1936, with an average value 
of $1.40, a considerable increase over 1935. Statistics for 1937 and 
the relationships of abrasive sand to the rest of the sand and gravel 
industry are shown in the chapter on Sand and Gravel. 


SPECIAL SILICA STONE PRODUCTS 


Grindstones and pulpstones.—There were slight increases in 1937 
over 1936 in quantity and value of both grindstones and pulpstones 
sold by producers in the United States. Natural grindstones were 
produced in northeastern Ohio and in western West Virginia, prin- 
cipally in Ohio. Pulpstones were produced principally in West 
Virginia, but smaller quantities came from Skagit and Pierce Counties, 
Washington. 


? Ries, H., Special Sands: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, New York, 
1937, pp. 749-762. 
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The following table shows the sale of these materials from 1933 to 
1937. ` 


Grindstones and pulpstones sold by producers in the United States, 1983-37 


Pulpstones 
Grindstones 
Year Quantity 
reia Value 

: quivalen 

Short tons Value Pieces short tons 
1083 RA A I DLE a LE 11, 197 $298, 174 855 2, 979 $146, 076 
1034. m ALL M yn d E AL ED diee 9, 781 285, 603 760 2, 849 177, 631 
ES $ 1 um Dorcel cue nef Se ee UL DE ]1, 476 342, 864 948 3, 111 162, 514 
IN eeu 10, 703 334, 363 685 2, 472 163, 634 


a ia oleada 11, 617 352, 377 761 2, 924 220, 331 


The slightly upward trends in sales of both grindstones and pulp- 
stones continue, but sales remain far below predepression peaks and 
the outlook for recapture of markets formerly held does not appear 
bright. Annual fluctuations in the sales of both industries are relatively 
slight. 

Both industries, as well as the millstone and sharpening-stone indus- 
tries, have been described in a recent paper by Eardley-Wilmot.* 

Oilstones and related products.—A slight increase of 58 short tons 
in the sales of oilstones and related products in 1937 was accompanied 
by a decrease in value of $8,355. Sharpening stones of many types 
have been produced for many years in various parts of the United 
States. Oilstones are made from novaculite from Kansas, scythe- 
stones and whetstones from sandstone from.Indiana and Ohio and 
schist from New Hampshire, and rubbing stones from fine-grained 
sandstones quarried in Indiana and Ohio. In recent years some com- 
petition has been felt by the domestic producers from the importation 
of foreign natural sharpening stone, principally from Germany, 
England, and Japan, and from the garnetiferous-schist razor hones 
from Belgium. 

The following table shows the sales of oilstones and related products 
from 1933 to 1937. 


Oilstones and other whetstones, hones, scythestones, and rubbing stones sold by 
producers in the United States, 1933-37 


Year Short tons Value Year Short tons Value 
e V WEE 587 $96, 597 || 1936_______________ 752 $121, 196 
1994 A A 396 04,410 Eeer 810 112, 841 
A 439 105, 589 


Millstones.—The value of natural millstones sold in the United 
States in 1937 dropped to $8,305, less than in any year since 1932, 
and there was one less producer. Sales in 1937 were confined to two 


5 Eardley-Wilmot, V. L., Abrasives: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 
New York, 1937, pp. 1-58. 
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States—New York, with six producers, and Virginia, with only two. 
Production in 1937 was confined, so far as known, to millstones of 
conglomeratic and quartzitic types—the “Esopus” stone from the 
Shawangunk conglomerate in Ulster County, New York, and the 
“Brush Mountain" fine-grained quartzite from Brush Mountain, 
Montgomery County, Va. None of the granitic type of millstone 
from Rowan County, N. C., are known to have been produced in 1937. 

The following table gives the annual production data for natural 
millstones and related products both for the United States as a whole 
and for the various States from 1933 to 1937. 


Value of millstones, chasers, and dragstones sold by producers in the United States, 
3-3 


New York Other States ! Total 
Year 
Producers Value Producers Value Producers Value 
j 5^5 EE 7 $5, 187 2 $3, 200 9 $8, 387 
AAA A A 5 3, 381 3 6, 720 8 10, 101 
TE ca MU 8 4, 645 3 4, 885 11 , 530 
¡A RE 6 5, 458 3 5,151 9 10, 609 
lr e ENEE 6 (2) 2 (2) 8 8, 305 


11933-35: North Carolina and Virginia; 1936-37: Virginia. 
2 Bureau of Mines not at liberty to publish figures separately. 


Flint lining and grinding pebbles.—Noncontaminating grinding 
materials such as flint lining and grinding pebbles are demanded in 
certain mineral industries requiring a ground product with a minimum 
iron content. The demand is moderate but continuous and in recent 
years has been met in part by two domestic producers and in part by 
imports of Danish and French pebbles. 

The Bureau of Mines is not at liberty to publish figures on sales 
of flint lining and grinding pebbles since 1933, when 3,709 short tons 
valued at $47,011 were sold or used by producers. In 1937, asin 1936, 
there was only one producer of these materials, the Jasper Stone Co., 
Sioux City, Iowa, which reported larger sales of cut cubes and tube- 
mill liners from quartzite quarried near Jasper, Rock County, Minn., 
in 1937 than in 1936. There has been no renewal of marketing of 
Pacific Ocean beach pebbles at San Diego, Calif. 


NATURAL SILICATE ABRASIVES 


Pumice and pumicite.—Pumice and pumicite sold or used by pro- 
ducers in 1937 were less in both quantity and value than in 1936 but 
still remained larger than in other recent years. A general survey of 
the pumice and pumicite industry by Moore? was published during 
1937, and early in 1938 Landes '? discussed the distribution of volcanic 
ash or pumicite. The pumice deposits of eastern Oregon were described 
by Moore.” 

* Moore, B. N., Pumice and Pumicite: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 
New York, 1937, pp. 601-607. 
10 Landes, K. K., Distribution of Volcanic Ash: Paper read at 40th annual meeting, Am. Ceram. Soc., 


New Orleans, Mar. 28, 1938. 
1! Moore, B. N., Nonmetallic Mineral Resources of Eastern Oregon: Geol. Survey Bull. 875, 1937, 180 pp. 


18560—38——'13 
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The trend in the production of pumice and pumicite in recent years 
as well as the trends in the consumption of these materials in various 
industries are shown in figure 2. 

Most pumice and pumicite are used for abrasive purposes, princi- 
pally for cleansing and scouring compounds and hand soaps, and there 
has been but little change in the quantity consumed in this use since 
data for quantities used in the various industries became available in 
1931. Sales for concrete admixture and concrete aggregate are the 
second most important use and have shown wide fluctuations, the 
annual sales ranging from 601 tons in 1934 to 13,959 tons in 1936. 
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FIGURE 2.—Trend, by uses, of pumice and pumicite sold or used by producers in United States, 1931-37. 


IX 


The average value of the material so used in 1937 was only $1.71, a 

sharp decrease from the 1936 figure of $4. The use in acoustic plaster 

takes from 1 to 4 thousand tons annually. The use of pumice as an 

aggregate for concrete was described during the year by Singleton- 
reen 


Pumice and pumicite sold or used by producers in the United States, 19838-87 


Year Short tons Value Year Short tons Value 
1033722 sau tuy l Duta su 61, 220 $241, 834 IOS usas ea 72, 915 $328, 406 
NOG EEN 56, 169 207,058 || 1937................-...-- 71, 007 301, 936 
Ee 60, 000 247,076 


12 Singleton- da J., Pumice as an Aggregate for Concrete: Sands, Clays, and Minerals, vol. 3, no. 2, 
1937, pp. 109-11 
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Pumice and pumicile sold or used by producers in the United States, 1936-37, by uses 


1936 1937 
Use Value Value 
Short Short | l 
tons tons 
'Total Average Total Average 
Cleansing and scouring compounds and 

hand soaps............................- 52, 270 | $190, 581 $3. 65 48, 608 | $193, 559 $3. 08 
Other abrasive uses (unspecified)......... (1) (1) (1) 1, 442 17, 369 12. 05 
Concrete admixture and concrete aggre- 

2 RH emacs eee oo 13, 959 55, 862 4.00 13, 839 23, 650 1.71 
Acoustic plaster. ......................... 3, 866 58, 789 15.21 3, 641 54, 459 14. 96 
Miscellaneous seg? -------------- a 2, 820 23, 174 8. 22 3, 477 12, 899 3.71 

72,915 | 328, 406 4. 50 71,007 | 301, 936 


1 Included under “Miscellaneous uses.” 

2 1936: Includes material used in asphalt, grading roads, chicken litter, filtering, heat or cold insulating 
medium, other abrasive uses (unspecified), paints, floor sweep, and some unspecified uses; 1937: Includes 
material used in asphalt, grading roads, chicken litter, filtering, rock gardens and landscaping, building 
tiles, floor sweep, and some unspecifled uses. 


Pumice was produced in 1937 only in California and New Mexico 
and pumicite in Kansas, Nebraska, California, Oklahoma, and 
Oregon. 

In addition to the list of producers reported as operating deposits 
of pumice and pumicite in 1936, published in Minerals Yearbook 1937, 
the following additional producers reported operations in 1937: 

Beaver Portland Cement Co., Gold Hill, Oreg. Deposit near Medford, Jackson 
County, Oreg. 

Churchill, C. W., P. O. Box 656, Bishop, Calif. Deposit near Laws, Inyo 
County, Calif. 

Erickson, Elmer, Star Route, Box 1, Fresno, Calif. Deposit in Madera County 
near Friant (Fresno County), Calif. 

Fresno Pumicite Co., 1127 Rives-Strong Building, Los Angeles, Calif. Deposit 
near Friant, Fresno County, Calif. 

Pacific Coast Borax Co., Los Angeles, Calif. Deposits at Shoshone, Inyo 
County, Calif. 

Sierra Minerals, Inc., 2447 East 57th Street, Los Angeles, Calif. Deposit at 
Olancha, Inyo County, Calif. 

Garnet.—Paralleling further industrial recovery in 1937, the demand 
for garnet increased, and the quantity of garnet sold or used by pro- 
ducers in 1937 increased 27 percent in quantity but only 21 percent 
in value over 1936. Garnet was marketed in 1937 by one producer 
in New Hampshire, two in New York, and one in North Carolina. 
New York was the leading shipper. 

The following table shows the quantity and value of abrasive garnet 
sold or used by producers since 1933. 


Abrasive garnet sold or used by producers in the United States, 1933-87 


Y ear Short tons Value Y ear Short tons Value 
1000. A t ecu 2, 794 $224, 717 || 1936... .....:......-....-- 3, 820 $3165, 913 
1084... coc nacen 2, 501 214, 815 || 1937... ..---.---.-.-..-. 4, 863 382, 535 
A Eau uen edes 3, 060 250, 520 
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Increased quantities of garnet sold or used by producers were re- 
ported in New York and New Hampshire. 

Prices of garnet concentrates were unchanged throughout 1937 from 
those in effect at the end of 1936 (see Minerals Yearbook 1937, p. 
1296), according to quotations in Engineering and Mining Journal 
(Metal and Mineral Markets). Reports from producers, however, 
indicate some changes in unit prices, an increase in the case of New 
Hampshire garnet, and a decrease in the price from New York. 

Producers report that garnet was consumed in the glass, wood, 
monumental-stone, lithographic, sandblasting, grinding-wheel, and 
abrasive paper and cloth industries. Some garnet is reported to have 
been exported. 

In 1915, W. E. Ford ? showed that the optical and physical proper- 
ties of & garnet depend directly on its chemical composition. In 
1937, Fleischer,* utilizing the great number of analyses of garnets 
since published, brought Ford's work up to date, verifying the direct 
relationship between chemical composition and physical properties 
found by Ford to exist in the garnet group. 

Two reports '* published during 1937 covered garnet-bearing areas 
in the Adirondack Mountains of New York. One of these, covering 
the Thirteenth Lake Quadrangle, includes a description of the only 
garnet deposit now being mined in the Adirondacks. The report on 
the Piseco Lake area states that several garnet deposits in that 
quadrangle warrant consideration as possible sources of abrasive 

arnet. 

e Miller, modifying an early theory proposed for the origin of the 
Adirondack garnet deposits, suggested in 1937 that the garnets with 
conspicuous reaction rims of hornblende have been produced by the 
action of quartz syenite magma upon metagabbro, and that garnets 
without reaction rims have been produced by the action of anorthosite 
magma upon metagabbro followed by attack of the combination by 
syenite magma. 

Killefer* described the selection and processing of various abrasive 
materials, including garnet, used in the production of sandpaper. 

The garnet recovered in North Carolina is a byproduct of kyanite 
mining. The milling of this ore, which carries approximately 15 per- 
cent kyanite, 10 percent garnet, 30 percent mica, and 5 percent sul- 
phides and quartz, has been described recently." 

Eardley-Wilmot 19 discussed the garnet industry in general. 


NATURAL ALUMINA ABRASIVES 


Corundum.—Domestic consumption of crude corundum in 1937 was 
supplied by the importation of 2,085 short tons valued at $134,574, 
chiefly from the Union of South Africa, a marked decrease from the 


13 Ford, W. E., A Study of the Relations Existing Between the Chemical, Optical, and Other Physical 
Properties of the Members of the Garnet Group: Am. Jour. Sci., vol. 40, 1915, Pp: 33-49. 
14 Fleischer, Michael, The Relation Between Chemical Composition and hysical Properties in the 
Garnet Group: Am. Mineral. vn VOl. 22, no. 6, June 1937, pp. 751-7 
"mu e annon, R. 8., Geology of the Piseco "Lake Quadrangle: Now York State Museum Bull. 312, July 
e 107 pp 
5 EE se es E a Geology of the Thirteenth Lake Quadrangle. New York: New York State Museum 
3 a pp. 
16 Miller, e ag Ca of Certain Adirondack Garnet Deposits: Am. Mineral., vol. 22, no. 12, part 2, 
December 1937, p. 9, abstract. 
17 Killeffer, D. H. , Sandpaper: Ind. and Eng. Chem., vol. 29, no. 8, 1937, pp. 849-854 
16 Mattson, V. L., Disseminated Kyanite Milled Successfully by Celo Mines: Eng. and Min. J our., vol. 
138, no. 9, 1937, pp. 45-46, 94 
19 Eardley- Wilmot, V. E "Abrasives: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 
New York, 1937, pp. 1-58. (Bee pp. 18-33.) 
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figure of 1936. South Africa corundum is graded for export into three 
classes, according to the size of the crystals and the alumina content.” 
It is shipped principally to the United States, where about 90 percent 
is used for abrasive purposes and the balance in the preparation of 
alumina abrasives by the electric furnace. 

No corundum has been mined in the United States since 1918, and 
regular annual production stopped in 1906. A general summary of 
the world’s corundum and emery industries by Eardley-Wilmot 21 was 
published in 1937. 

The total corundum production of the Union of South Africa in 
1937 is reported as 2,466 short tons, of which 2,326 tons of crystal 
corundum were reported to have been shipped to the United States. 

Emery.—The quantity and value of emery sold or used by producers 
in 1937 decreased slightly from 1936. The emery marketed came 
entirely from the deposit of spinel-bearing emery near Peekskill, 
Westchester County, N. Y. Since the World War emery mining 
around Peekskill has almost ceased because of the competition of 
foreign emery and artificial abrasives. In 1937 emery mining was 
carried on in the Peekskill area by only one producer, Gaetano Di 
Rubbo, Peekskill, N. Y., who took possession in April of the mines 
formerly operated by Smith & Ellis for many years, shipped emery to 
the Hamilton Emery & Corundum Co., Chester, Mass. Anew deposit 
is reported to have been found in 1937.” 


Emery sold or used by producers 1n the United States, 1933-37 


Year Short tons Value Year Short tons Value 
1088 ie o Jo pes nre 1, 056 $12,283 || 1936__________ LER 325 $2, 900 
o T n ence Se ti 189 II AA A 320 2, 780 
A De E Sa 176 1, 606 


The manufacture of emery paper has been deseribed in two recent 


articles. 
NATURAL CARBON ABRASIVES 


Abrasive or industrial diamonds.—About two-thirds, by weight, of 
all diamonds sold each year are said to be used for abrasive purposes. 
In the United States, both black diamonds (carbonados) and bort are 
supplied by imports. Bort is obtained chiefly from the Union of South 
Africa and consists of cull stones from the gem-diamond industry. 
African diamonds are marketed on a quota basis through a selling 
organization known as the Diamond Trading Co. Black diamonds 
(carbonado) come chiefly from the State of "Bahia (Brazil) and are 
valued for cutting tools because they are reputed to be harder and 
lack the cleavage of the gem varieties. Imports of abrasive diamonds 
in 1937 were valued at $6,760,470, an increase of over 2 million dollars 
over the 1936 figure, the increased demand resulting from the rapid 
development of the industrial use of hard alloys. Further details on 

3 Bourcier, P. G., L'Union Sud-Africaine—ses ressources minérales—sa production: Mines, Carriéres, 
Grandes Entreprises, year 17, no. 185, March 1938, pp. 1-3. 

31 Eardley-Wilmot, V. L., ‘Abrasives: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 
New York, 1937, pp. 1-58. ‘(See pp. 3-11.) 

32 Zodak, Peter, New Emery Strike in Peekskill: Rocks and Minerals, vol. 12, no. 12, 1937, pp. 372-374. 

3 Killeffer, D. H., Sandpaper Grows Up: Ind. and Eng. Chem., Ind. Ed. y vol. 29 29, no. 8, 1937, pp. 849-854. 


Becker, A., Manufacture of Emery Paper: Schleif- -u. Poliertech., vol. 14, no. 2, 1937, pp. 27-34; Ceram. 
Abs., vol. 16, no. 10, 1937, p. 292. 
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industrial diamonds are given in the chapter on Gem Stones in this 
volume. 

The only known locality in the United States where diamonds have 
been produced commercially is near Murfreesboro, Pike County, Ark. 
Interest in this region revived in 1936, but no developments occurred 
in 1937. 


ARTIFICIAL ABRASIVES 


Artificial abrasives compete with natural mineral abrasives such as 
emery, corundum, and garnet and are included in this review for 
comparative purposes. The artificial abrasives may be divided into 
three main groups: (1) Metallic abrasives, such as crushed steel, steel 
shot, and steel wool; (2) carbides, chiefly silicon carbide; and (3) 
synthetic aluminum oxide. The figures i in the following table repre- 
sent, for 1936 and 1937, the crude abrasive material ready for sale as 
such or ready for the first step in its reduction to abrasive grain; 
but those for earlier years are not strictly comparable, for they include 
the value of unknown quantities of grains and other more finished 
products. 


Crude artificial abrasives sold, shipped, or used, from manufacturing plants in the 
United States and Canada, 1933-87 1 


Silicon carbide 1 Aluminum oxide ? |Metallic abrasives Total 
Y ear 

Short Short Short Short 

tons Value tons Value tons Value tons Value 
| oS AA 16, 606 |?$1, 715, 989 | 30, 778 |3$2, 436,962 | 6,844 | $381,314 | 54,228 | $4, 534, 265 
1934______._ See 18, 038 | 3 1,753, 019 | 46,496 | 3 3,665, 226 | 10,312 | 554,452 | 74,846 | 5,972, 697 
1035 A E 24, 266 | 3 2, 164, 728 49, 990 | 33,784,726 | 14, 503 | 741,633 | 88,849 | 6, 691, 087 
1936 EE 29, 342 2, 139, 919 69, 825 | 3,913,155 | 24,667 |1, 221,912 | 123, 834 | 7,274, 986 


lr (— 430,365 | $ 2, 215, 318 186, 401 |í 4, 749, 497 | 28, 031 |1, 399, 772 | 144,797 | 8, 364, 587 


! Bureau of Mines not at liberty to publish data for United States separately. 
2 Includes material used for refractories and other nonabrasive uses. 

2 Includes value of some grain. 

4 Production. 


Not all the output of these materials is used actually for abrasive 
purposes. In 1937, approxmately 29 percent of the silicon carbide 
and 4 percent of aluminum oxide were used for refractory and other 
nonabrasive purposes. Similar data for previous years are not avail- 
able, but 1t 1s believed that the percentages have not varied suffi- 
ciently to alter greatly the general pattern of the uptrend in the use of 
artificial abrasives compared with natural abrasives as evidenced by 
the figures of total production of these items for all purposes. 


MISCELLANEOUS ABRASIVE MATERIALS 


Several other substances are used for abrasive purposes besides 
those already discussed. Tin oxide, or a mixture of tin oxide and 
oxalic acid termed “putty powder," rouge and crocus (forms of ferric 
oxide), chromium oxide, magnesium oxide, manganese dioxide, lime, 
clay, tale, and whiting are used as polishing agents. River silt, clay 
(both natural and highly burned), pulverized feldspar, and various 
other substances are used as abrasives. 
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FOREIGN TRADE ** 


The total value of abrasive materials imported for consumption in 
the United States in 1937 was over 2 million dollars greater than in 
1936, due largely to the sharp increase in the quantity of glaziers' 
and engravers’ (unset) and miners’ diamonds, from 1,166,094 carats 
valued at $4,328,603 in 1936 to 1,885,970 carats valued at $6,542,365 
in 1937. The value of these types of diamonds constituted 88 percent 
of the total value of imports of abrasives. The value of all recorded 
classes of exports increased in 1937 over 1936, the value of “all other 
natural abrasives, hones, whetstones, etc.," which includes all abrasives 
other than grindstones and abrasive wheels, increased from $277,463 
in 1936 to $826,955 in 1937. 

The following tables summarize the quantity and value of abrasive 
materials imported for consumption, 1935-37, by kinds; the value of 
abrasive materials imported for consumption, 1933-37; and the value 
of domestic materials exported from the United States, 1933-37. 


Abrasive materials imported for consumption in the United States, 1935-37, by kinds 


1935 1936 1937 
Kind —— =-= 
Quantity] Value |Quantity| Value [Quantity] Value 


Millstones and burrstones: 
Rough or unmanufactured 


short tons.. 1 $197, AAA, A EE uu pz ees 

Bound up into millstones....... do.... 19 1, 927 25 $2, 228 29 $2, 896 

Grindstones, finished or unfinished.do.... 598 20, 895 815 24, 638 963 32, 445 

Hones, oilstones, and whetstones. ..do.... 101 53, 563 87 41, 252 69 43, 470 

mery: 

AA ————Ó— do.... 4, 805 64, 909 6, 217 77,548 5, 357 87, 557 

Grains, ground, pulverized, or re- 
bet BEE pounds.. (1) (1) (1) (1) (1) (1) 

Paper and cloth of emery or corun- 


WY A asse pounds.. (2) 22, 747 (2) 18, 215 (2) 31, 937 
Wheels, files, and other manufactures 
of emery or corundum or garnet 
pounds..| 108, 382 62,506 | 136,966 78,677 | 123, 106 72, 925 
Corundum (see also *Emery"): 
re 


e A occa e. short tons.. 5,056 | 309,194 4,790 | 290, 221 2, 085 134, 574 
Grains, ground, pulverized, or re- 
finéd o dee ese eee pounds.. | ! 114, 801 1 7,815 |1 390,111 | 130,125 | 1 329, 121 1 29, 445 
Le and rottenstone short tons. . 1, 590 24, 925 522 11,759 871 12, 207 
umice: 
Crude or unmanufactured...... do.... 8, 741 65, 696 7,041 54, 580 8,771 57, 563 
Manufactures of, or of which pumice 
is the component material of chief 
value. ucococtoncscscisas short tons... (3) 32, 536 (3) 29, 931 Q) 34,855 
Diamond 
1510) GE carats.. 3, 039 43, 333 3, 779 79,679 4, 203 73, 069 
D ——————P— Q) 54, 858 Q) 2, 537 (5 145,036 
Glaziers’ and engravers’, unset, and 
_ miners'...... ——À carats..| 954,589 |4,293,611 |1, 166,094 |4, 328, 603 |1,885, 970 | 6, 542, 365 
Flint, flints, and flint stones, unground 
short tons... 8, 768 66, 727 9, 910 90, 531 13, 428 117, 828 
Ee, 5,125,379 |..........|5, 160, 524 |..........| 7,418,172 


1 Emery included with corundum; not separately classified. 
3 2,507 reams in 1935; 2,494 reams in 1936; 3,276 reams in 1937; weight not recorded. 
3 Quantity not recorded. 


24 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Value of abrasive materials imported for consumption in the United States, 1983-37 


Material 1933 1934 1935 1936 1937 
Millstones and burrstones. .......................... $1, 123 $2, 172 $2, 064 $2, 228 896 
Grindstonos eeh 13, 615 4, 085 20, 895 24, 638 32, 445 
Hones, oilstones, and whetstones...................- 29, 968 35, 143 53, 563 41, 252 43, 470 
Emery and corundum..............................- 170, 921 j 467, 171 | 494, 786 356, 438 
E O O seu AN 20 
Tripoli and rottenstone.............................. 57, 029 
¡o AA la aZ ue 75, 422 
Diamond: 
Dust hat Re E 47, 092 


37, 853 24, 925 11, 759 12, 207 
83, 272 98, 232 84, 511 92, 418 


68, 082 98, 191 82, 216 218, 105 


Glaziers’ and engravers’, unset, and miners”..... 1, 263, dro 2, 862, 349 |4, 293, 611 |4, 328, 603 | 6, 542, 365 


Flint, flints, and flint stones, unground.............. 29, 


45, 602 66, 727 90, 531 117, 828 


Value of domestic abrasive materials exported from the United States, 1933-87 


Material 1933 1934 1935 1936 1937 
GrinGStOneS AMA $88, 950 | $143, 626 | $148, 943 | $140,614 | $193, 112 
Abrasive wheels, emery and other................... 213,087 | 113,118 | 116,376 | 124, 471 140, 022 


All other natural abrasives, hones, whetstones, eto... 158, 812 


254, 515 250, 228 277, 463 826, 955 


SULPHUR AND PYRITES 


By RosERT H. Ripaway and A. W. MrrcHELL! 
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World production of native sulphur reached a new all-time high in 
1937 due principally to record output in the United States. Produc- 
tion in Italy, the second largest source, increased moderately, while 
output in Japan, the third largest producer, was at a high rate during 
the first 7 months of 1937, the period for which data are available, 
indicating an unprecedented annual total. The recovery of elemental 
sulphur from sulphide ores and from the manufacture of fuel gases 
continued to increase and supplemented supplies of native sulphur. 
The processes have been described by Dean. Heavy exports of 
American and Italian sulphur were recorded in 1937, indicating the 
greater demand, principally by European countries, some of which, it 
appears, may have had difficulty in obtaining adequate supplies of 
pyrites. Spain, Japan, and Norway were the principal producers of 
pyrites; but operations in Spain, the largest source, were hampered by 
civil-war conditions. 

Consumption of both sulphur and pyrites in the United States 
increased in 1937, and domestic production of sulphur and pyrites rose 
tonew peaks. In the sulphur industry the year was characterized by 
record production, record shipments, increased exports, and a steady 
price. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 


Bureau of Foreign and Domestic Commerce. 
2 Dean, R. 8., Present Status of Sulphur Fixation and Plan of Investigations; Progress Reports, Metal- 
lurgical Division, No. 13. Fixation of Sulphur from Smelter Smoke: Report of Investigations 3339, Bureau 


of Mines, 1937, pp. 3-18. 
1151 


1152 


MINERALS YEARBOOK, 1938 


Salient statistics of the sulphur industry 1n the United States, 1925-29 (average) and 


Sulph 


E 


ur: 
Production of crude sulphur 
long tons. - 


Shipments of crude sulphur: 
For domestic consumption -.do.... 


For export.................. Osses 
Total shipments.......... do.... 
IIDDOLS.. eege 0...- 
Exports of treated sulphur..... 00... 


Producers’ stocks at end of year..do.... 
Price of crude sulphur f. o. b. mines, 


per long ton........................- 
ites: 
Production................- long tons.. 
E ol lw me eserict do.... 


1934-37 


1925-29 
(average) 


1, 397, 411 
707, 175 


$17. 50 


273, 936 
372, 958 


12-13 


1, 118, 453 


1934 


1, 106, 723 


$18 


432, 524 
366, 315 


12-13 


575, 660 


1935 


1, 232, 607 


$18 


514, 192 
397, 113 


12-13 


603, 627 


1936 


547, 199 


$18 


547, 236 
429, 313 


12-13 


732, 620 


1937 


— r  — | —rAm I — F ee 
| IY €RuÉI9Q<IESz,£I,IIIISIÉIIIIIOII0IIaI JH | EH Fee 


— Km no A| — w TQR,A t... ... | —................................... | ................................... EE E 


2, 466, 512 
398 


13, 245 
3, 400, 000 


$18 


584, 166 
524, 430 


12-13 


(1) 


FIGURE 1.—Domestic production, domestic shipments, exports, and imports of crude sulphur, 1900-1937. 


cluding 1937 has amounted to more than 41 million long tons. 


The total production of sulphur in the United States up to and in- 


Virtu- 


ally the entire output has been made since 1900. The principal 
trends in the domestic sulphur and pyrites industries are shown in 
figures 1 and 2. 


valued at $44,300,000 were also made in 1937. 


15 


MILLIONS OF 
LONG TONS 


FIGURE 2.—Domestic production and imports of pyrites, 1900-1937. 


SULPHUR 


Domestic production.— With an increase of 36 percent over 1936, pro- 
duction of sulphur in the United States established a new record of 
2,741,970 long tons in 1937. Record shipments of 2,466,512 tons 
The above production 
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figure includes a stock-pile overrun adjustment of 57,365 long tons of 
sulphur produced in previous years but not accounted for until 
shipped in 1937. Several hundred tons of sulphur-bearing ore used 
for agricultural purposes are not included in the above total. 


Sulphur produced and shipped in the United States, 1933-87 


Shipped Shipped 
Produced |——ə ə əv>,>ə— —ə, ə— ə ə Produced 
Year (long tons) poto: Y ear (long tons) Aprox: 
Long tons | mate value Long tons | mate value 
1933......... 1, 406, 063 1, 637, 368 | $29, 500, 000 || 1936.......... 2, 016, 338 1, 968, 820 | $35, 400, 000 
19034... ........ 1, 421, 473 1, 613, 838 28, 900, 000 || 1937.........- 2, 741, 970 2, 460, 512 44, 300, 000 


1935.. 22 1,632, 590 | 1,634,990 | 29, 300, 000 


Eighty-seven percent of the domestic output of sulphur reported for 
1937 came from 'Texas and the bulk of the remainder from Louisiana. 
California and Utah produced only 7,060 long tons. Thus, the first 
two States produced more than 99 percent of the domestic output. 
Active mines in 1937 are shown in the following table. 


Mines that produced sulphur in the United States in 1937 


Operating company Name of mine Location of mine 

California: 

Sulphur Diggers, Inc...................... Crater._...... Inyo County. 

Sulphur Products Co......................|.--.- Oruro Do. 

Victor Sharp-..-. .. . . . . scada Colette . . . Do. 
Louisiana: i . 

Freeport Sulphur Co... ... .. Grande Ecaille...... Plaquemines Parish. 

xas: 

Duval Texas Sulphur Co.................. Boling Dome........ Boling, Wharton County. 

Freeport Sulphur Co...................... Hoskins Mound..... Freeport, Brazoria County. 

Jefferson Lake Oil Co., Inc................ Clemens Dome...... Do. "t 

Texas Gulf Sulphur Co.................... Boling Dome........ Newgulf, Wharton County. 

DO. ca cce e Long Point Dome...| Long Point, Fort Bend County. 
Utah: Utah Sulphur Industries nai Sulphur In- | Beaver, Beaver County. 
ustries. 


Stocks.—As production exceeded shipments in 1937, stocks at the 
mines increased during the year and on December 31 amounted to 
3,400,000 long tons. 

Price.—The average quoted price of sulphur as reported by trade 
journals was unchanged at $18 a ton f. o. b. mines throughout 1937. 
Spot prices for carlots were quoted at $21 per ton. 

Byproduct sulphuric acid.—Treatment of copper and zinc ores 
yields large quantities of sulphur, which is recovered at the mills as a 
pyrites concentrate or at the smelters as sulphuric acid. Production 
of pyrites concentrate is discussed in the pyrites section of this report. 
In smelting copper and zinc concentrates the sulphur is driven off as 
sulphur dioxide gas, which is used at many smelters in the manufacture 
of sulphuric acid. The equivalent of about 145,000 tons of sulphur 
was recovered as sulphuric acid annually from this source during the 
3 years ended in 1936. Such sulphur is not included in the sulphur 
production figures for the United States, but the following table shows ` 
the output of byproduct acid at both copper and zinc-smelting plants. 
The acid reported is only that made from the sulphur content of sul- 
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phide ores. The figures for 1934, 1935, and 1936 do not include the 
acid made from the pyrites concentrate in Tennessee but do include 
the relatively small amount of acid made from pyrites concentrate in 
gu For 1932 and 1933 pyrites acid from both States is in- 
cluded. 


Byproduct sulphuric acid (expressed as 60% B.) produced at copper and zinc plants 
in the United States, 1932-36, in short tons ! 


1932 1933 1934 1935 1936 
Copper plants 2226 uu ll ul ul uu u u geet 258, 994 3 301,075 | 23168,676 | 13 160,151 | 23226, 738 
Ato Pasco 341, 340 355, 027 406, 984 443, 476 505, 882 


ees | qe | Es AS  _______Q__Q ED 


600, 334 | 2656, 102 | 23 575,660 | 23 603,627 | 23 732,620 


1 Figures for 1937 not yet available. 

2 Excludes acid made by Anaconda Copper Mining Co. Part of the acid made by this company in 1932 
was from pyrites concentrate and all the acid made in 1933-36 was from this source. 

3 Excludes acid made from pyrites concentrate in Tennessee. 


Byproduct sulphur.—A small amount of byproduct sulphur is pro- 
duced annually incident to the purification of manufactured fuel gas. 
In 1934, 1,500 long tons of sulphur were produced from this source. 
Only a minor part of the output is marketed; the remainder is stored 
or accumulated in dumps at the various plants. Such output is not 
included in the sulphur-production figures for the United States. 

Consumption.—The apparent domestic consumption of sulphur in 
1937 was the largest of record. Sulphur consumption from 1933 
through 1937 is shown in the following table, in which it is assumed 
that stocks in consumers’ hands are small and constant. 


Apparent consumption of sulphur in the United States, 1933-37, in long tons 


1933 1934 1935 1936 1937 
leien coria ese dcSdSac 1, 637, 368 1, 613, 838 | 1,634,990 | 1,968, 820 2, 466, 512 
ImDOlS:.ca 2b l iaa 4,773 5, 839 1, 763 530 398 
1, 642,141 | 1,619,677 | 1,636,753 | 1,969,350 2, 466, 910 

Exports 

CTUdO zL u STD eevee ad §22, 515 507, 115 402, 383 547, 199 644, 005 
Refined... eel eee 8, 763 10, 112 10, 916 19, 708 13, 245 
531, 278 517, 227 413, 299 566, 907 657, 250 
Apparent consumption.............. 1,110, 863 | 1,102,450 | 1,223, 454 | 1, 402, 443 1, 809, 660 


The consumption of sulphur in the various industries from 1933 
through 1937 has been estimated by Chemical and Metallurgical 
Engineering as follows: 


Sulphur consumed in the United States, 1933-37, by uses, in long tons 


Use 1933 1934 1935 1936 1937 

A AAA 491, 000 512, 000 555, 000 620, 000 , 000 
Fertilizer and insecticides.................. 242, 000 247, 000 239, 000 , 000 415, 000 
Pulp and paper............................ 197, 000 176, 000 204, 000 260, 000 302, 000 
EXDÍIOSIVOS. A reiecit 37, 000 43, 42, 000 53, 000 68, 000 
Dyes and coal-tar products................. 40, 000 94, 39, 000 46, 000 49, 000 
Rib DOP i eoo ioo eese beso cies 24, 000 30, 000 33, 000 39, 000 97, 000 
Paint and varnish........................- 4, 000 4, 000 48, 000 54, 000 64, 000 
Food products............................- 4, 000 4, 000 4, 000 4, 500 6, 000 
Miscellaneous. ...........................-. 75, 000 60, 000 68, 500 78, 000 82, 000 
| 1, 114,000 | 1,110,000 | 1,232,500 | 1,420, 500 1, 800, 000 
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Production of sulphuric acid, the chief use of sulphur in the United 
States, increased in 1937 over 1936 and was probably the largest of 
record. In the acid industry, sulphur competes directly with pyrites 
and the choice of raw materials depends on a number of economic 
factors? Bacon * estimates that one quarter of the world output of 
sulphuric acid is derived from native sulphur, while 63 percent comes 
from pyrites. 

Consumption of sulphuric acid in the domestic fertilizer industry, 
the largest outlet, paralleled increased demand for fertilizers. More 
than half the fertilizer made in the United States is phosphatic, and 
the bulk of the tonnage is superphosphate, virtually all of which is 
made by treating phosphate rock with an equal tonnage of sulphuric 
acid. Four years of work by the T. V. A. on the use of electricity 
in phosphate manufacture have yielded two distinct processes that 
have been worked out into practical form.? One process leads to a 
concentrated superphosphate of calcium, containing 43 to 45 percent 
available plant food through substitution of electrical energy for the 
sulphuric acid used in commercial practice. The other process yields 
an even higher concentrate (metaphos) which contains about 603 
percent plant food compared with 45 percent in triple superphosphate 
and 16 to 20 percent in superphosphate. This application of ele- 
mental phosphorus in the manufacture of phosphate fertilizers may 
limit the sulphuric acid market in this direction. It has been sug- 
gested that the latter process be applied to the phosphate reserves of 
the Western States. Critical analysis of various conditions has led 
disinterested but competent onlookers to conclude that in general 
acid phosphate remains cheaper than furnace products of like grade.? 

The following table, which shows the consumption of sulphuric 
acid by industries from 1933 to 1937, is based largely on estimates 
by Chemical and Metallurgical Engineering. The figures on acid 
mn" by the fertilizer industry are supplied by the Bureau of the 

ensus. 


Sulphuric acid (expressed as 50° B.) consumed in the United States, 1933-37, by 
industries, in short tons ! 


Industry 1933 1934 1935 1936 1037 
Wertilizer? Meter PH 1, 206, 000 | 1,396,000 | 1,343,000 | 1, 463, 000 1, 943, 000 
Petroleum refining......................... 1, 140,000 | 1, 100, 000 980, 000 | 1, 100, 000 1, 210, 000 
Chermmniea18..... cscs seh ale ei ccecestcase 725, 000 910, 000 940, 000 985, 000 1, 060, 000 
Coal products-...-.----------------------- 468, 000 500, 000 625, 000 770, 000 860, 000 
Iron and steel 390, 000 475, 000 630, 000 700, 000 780, 000 
Other metallurgical........................ 360, 000 400, 000 520, 000 600, 000 640, 000 
Paints and pigments.....................-. 170, 000 330, 000 400, 000 450, 000 525, 000 
Explosives-........ cr meses 140, 000 180, 000 175, 000 222, 000 230, 000 
Rayon and cellulose film. ................. 219, 000 256, 000 303, 000 330, 000 380, 000 
T'extiles EE 90, 000 75, , 000 108, 000 112, 000 
Miscellaneous............................- , 000 , 000 342, 000 380, 000 406, 000 


al ici di Eos d 


5,131,000 | 5,912,000 | 6,348,000 | 7,108,000 | 8,146,000 


1 Figures, except those for fertilizer industry, from Chem. and Met. Eng., February 1938, p. 83, and from 
earlier annual review issues. 
3 Bureau of the Census, Department of Commerce. 


3 Fairlie, A. M., Sulphuric Acid Manufacture: Am. Chem. Society, Monograph Series 69, New York, 
1936, pp. 1-669. 

4 Bacon: R. F., Sulphur as a Chemical Raw Material: Chemical Industries, vol. 40, No. 5, May 1937, p. 466. 

6 reas Valley Authority, Annual Report for the Fiscal Year Ended June 30, 1937: Washington, 
D. C., 1937, p. 31. 

6 McBride, R. S., Government Aid to Farmers Produced All-Time Fertilizer Record: Chem. and Met. 
Engineering, vol. 45, No. 2, February 1938, p. 86. 


1156 


. MINERALS YEARBOOK, 1938 


The economics of the sulphuric acid industry has been discussed by 


Kreps.’ 


Foreign trade.—Exports of sulphur during 1937 were greater than 
in any year since 1929; data by years from 1933 to 1937, inclusive, 


follow: 


Sulphur imported into and exported from the United States, 1933-37 


Exports 


Crude 


Long tons Value 


Crushed, ground, re- 
fined, sublimed, and 
flowers of 


Imports 
Year Ore 
Long tons Value 
1938 AA A 4,773 $67, 432 
IOM WEE 5, 839 76, 631 
kr EE 1, 763 26, 164 
EE 530 10, 141 
10S AAA ducc me 398 4,724 


644, 005 | 11, 588, 098 


Long tons Value 
8, 763 $316, 890 
10, 112 398, 043 
10, 916 418, 532 
19, 708 746, 985 
13, 245 500, 779 


Canada is the largest market for American sulphur, taking 30 per- 
cent of the crude and 22 percent of the treated sulphur in 1937. The 
distribution of exports by countries of destination 1s shown in the fol- 


Jowing table: 


Sulphur exported from the United States in 1987, by destinations 


Sulphur or brimstone 


Crushed, ground, re- 
fined, sublimed, and 


Destination flowers of 
Long tons Value Pounds Value 
North Awmerica: 

AAA. ccoo cas Diada lle cs 193,947 | $3,527,480 | 6,537, 308 $130, 188 
Central America. ......-...- EE 125 4, 03 ; 8, 269 
MOCOS aa 9, 394 193, 181 | 1,813, 162 34, 329 
Newfoundland and Labrador. ..................... 8, 519 157, 073 2, 800 71 
UR ET ENEE 9, 897 191, 638 931, 842 23, 083 

221,872 | 4,073,409 | 9,614,875 195, 940 
ees | ee eege | ene 
South America: 
EE 8, 450 152, 100 15, 386 2, 238 
Ne AAA A A O , 792 477,744 7, 666 
Colonibl8 acosta ota nee (1) 28 , 129 10, 584 
Uruguay.......- eco O reme eae 1; 185000 PNE ibi Joc 
Other South América... oss tack PARANA le ehu Ee ESI 219, 435 3, 006 
9, 520 171,920 | 1,116,694 24, 394 
mL G 
Europe: 
Bernd ds a 1, 004 19, 578 158, 864 2; 
PDoninark u u 2 us ENEE EEN 1, 132, 449 14, 146 
gc uu ERE c ORE 98,967 | 1,780,672 , 559 9, 379 
Germany. ici o QUE 44, 349 820,721 | 1,578,797 21, 179 
Netherlands; uu oo i oe ee ee 20, 714 386, 357 š , 697 

ENEE eege ee 87, 894 399, 908 4, 864 
United Kkingdom. -----00------ -MMMM 103,567 | 1,814,869 | 5,349,812 68, 601 
Other Europe-......... .. ci dado 12, 657 ; 1, 480, 249 20, 394 

286, 141 | 5,143,917 | 11, 408, 642 148, 640 
ASI EEN 13, 006 228, 252 | 1,988, 854 , 550 
=> === Pe —Ó 
1 Less than 1 ton. 


‘Kreps, T. J. Economics of the Sulphuric Acid Industry: Palo Alto, 1938, pp. 1-284. 
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Sulphur exported from the United States in 1937, by destinatione—Continued 


Crushed, ground, re- 


Sulphur or brimstone fined, sublimed, and 
. flowers of 
Destination 
Long tons Value Pounds Value 
Africa: 
ALETA A E Aid 10, 502 $174,387 A E 
MOZA DIU A GE, WEE 497, 337 $9, 627 
Union of South Atrien 2-2-2- : 7, 846 133,585 | 1,524,929 27, 456 
UA cose coa sete soe A A Po lade uua secs 60, 588 1, 175 
18, 348 307,972 | 2,082,854 38, 258 
Oceania: m 
A socio a Tu lll 60, 462 | 1,045,420 | 3.194,885 50, 828 
New Z#06818F/G ona cial dama as 34, 656 617, 208 260, 597 8, 154 
Other Oceania A E usu Us SZ 1, 409 15 
95,118 | 1,662,628 | 3, 456, 891 58, 997 
PF o o e s 


644, 005 | 11,588, 098 | 29, 668, 810 500, 779 


THE INDUSTRY IN 1937, BY STATES 


California.—Three operators in Inyo County reported production 
in 1937. The largest producer, Sulphur Diggers, Inc., which operated 
the Crater group of claims under lease, ceased production on September 
15 and gave up theleases. 'This concern had leases on other properties 
in the same region which likewise were dropped during the year. 
These leases reverted to the Sulphur Products Co., which continued 
to operate the properties and to ship sulphur during the latter part 
of the year. 

Louisiana.—Production of sulphur in Louisiana in 1937 totaled 
342,230 long tons. The Freeport Sulphur Co., was the only active 
producer, but the production figure includes a stock-pile adjustment 
figure for the Jefferson Lake Oil Co., Inc., which shipped its remaining 
stock of sulphur during 1937. The mine was worked out and aban- 
doned in June 1936. 

Texas.—Five operations contributed to the Texas total in 1937, but 
the largest output came from the Boling Dome property of the Texas 
Gulf Sulphur Co. "The following table, compiled from information 
issued by the Texas State Comptroller's office, shows the quarterly 
production of sulphur in Texas for 1937 but does not include the 
EES adjustment figure used in determining the United States 
total. 


Sulphur produced in Texas in 1937, by companies, in long tons 


First Second Third Fourth 
Company quarter quarter quarter quarter Total 
Texas Gulf Sulphur Co.................... 344, 604 414, 406 498, 877 485, 852 1, 743, 829 
Freeport Sulphur Co.....................- 94, 755 100, 380 94, 215 79, 940 369, 290 
Duval Texas Sulphur Co.................. 36, 475 30, 545 28, 350 36, 662 132, 032 
Jefferson Lake Oil Co., Inc. ...............|......-..... 24, 035 33, 565 96, 174 94, 374 


EN EE E | AAA D 


475, 024 569, 966 655, 007 638, 628 2, 339, 525 
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In addition to output at Boling Dome, the Texas Gulf Sulphur Co. 
continued to produce at its smaller plant at Long Point, Fort Bend 
County. The remaining stock at Big Hill Dome, Wharton County, 
was shipped by the company during the year, mining operations having 
been discontinued in 1936. 

The Freeport Sulphur Co. continued production at Hoskins Mound 
in 1937, as did the Duval Texas Sulphur Co. at Boling Dome. The 
latter company was also erecting a plant at Orchard Dome, Fort 
Bend County, late in the year. 

Production at Clemens Dome, Brazoria County, was begun in 1937 
by the Jefferson Lake Oil Co., Inc. 

Utah.—Sulphur production in Utah in 1937 came from the Utah 
Sulphur Industries plant at Beaver in Beaver County. 


WORLD PRODUCTION 


World production of sulphur in 1937, including elemental sulphur 
recovered in the treatment of pyrites and as & byproduct from the 
manufacture of gas in Germany, is estimated at 3,500,000 long tons. 
The following table shows the output of native sulphur for the world 
from 1933 through 1937. 


World production of native sulphur, 1933-37, in long tons ! 
[Compiled by R. B. Miller] 


Country 1933 1934 1935 1936 1937 
AYPOHLIIA-525. E ——— 1 e 2 
Bolivia (exports). ........................- 2, 461 5, 020 4, 183 950 1,721 
Ee eene 12, 558 20, 35 3 19, 792 3 25, 525 

KEE eebe 4, 213 4, 393 (2) (2) 
Ecuador A AAA AAA 91 118 59 54 
France (content of ore)..-...-------------- 51 69 64 (2) (2) 
o A O — 105 23 150 (2) 
Guatemala: cose ce dansa A AA 16 11 
Italy (erügdë)4 AA 370, 676 337, 966 307, 024 322, 396 (2) 
Japan u: ooy i is. 112, 619 133, 273 162, 341 172, 545 (2) 
IL cc get ge c cadre EE 846 6 3, 206 6 1, 272 (2) 
Netherland East India...................- 11, 036 12, 047 9, 492 9, 919 (2 
Palestino- A A D, usta ou ss 561 79 | 494 
Port... ERE trc 1, 455 2, 117 1, 646 1, 551 
Spain (refined) ?........................... 27, 128 31, 130 (2) (3) 2) 
NA EEN 854 1, 062 1, 054 (2) (2) 
TUrFkK6y A ses 60 80 1, 072 3, 081 (2) 
United States. .........:....-..-.-.----.-- 1,406,063 | 1,421,473 | 1,632,590 | 2,016, 338 2, 741, 970 


1 Sulphur is also believed to be produced in the U. 8. 8. R., but the amount of its production is unknown. 

? Data not yet available. 

3 In addition, the following quantities of sulphur rock are reported: 1935, 4,785 tons (77.5 percent sulphur); 
and 1936, 11,612 tons (40-80 percent sulphur). 

4 In addition, the following quantities of sulphur rock are reported: 1933, 24,569 tons; 1934, 21,820 tons; 
1935, 18,738 tons; and 1930, 20,743 tons. | 

5 In addition, the following quantities of sulphur rock are reported: 1933, 2,057 tons; 1934, 4,706 tons; 1935, 
20,764 tons. Similar data are not available for 1936. 

6 Crude sulphur product. 

? Refined sulphur, exclusive of that made from imported crude sulphur. 


Chile.—Production figures for 1937 are not yet available, but it is 
believed that the output will be lower than in 1936 due to fires at the 
principal plants late in the year. Exports, however, increased from 
10,769 long tons 1n 1936 to 19,358 tons in 1937. Argentina, Belgium, 
and Brazil were the principal takers of Chilean sulphur. 

Germany.— Germany has no production of native sulphur, and in 
the past its requirements have been met by imports, largely from the 
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United States; imports in 1937 totaled 63,186 long tons, of which 59 
percent came from Italy. Much of the sulphur imported into Ger- 
many is transshipped to nearby countries; exports in 1937 were 26,108 
tons. In recent years production of byproduct sulphur from the 
manufacture of various industrial gases has been increasing, and more 
than half of the domestic requirements are being met from this source. | 
Application of the new Katasulf process is expected to reduce further 
Germany's dependence on foreign sources. 

Italy.—Italy, including Sicily, is the world's second largest producer 
of sulphur. Production in 1937 is estimated at 330,000 long tons com- 
pared with 322,396 tons in 1936. Shipments exceeded production in 
1937, and stocks at the end of the year were low. Exports of crude 
and refined sulphur from Italy in 1937 nearly doubled the 202,680 
tons exported in 1936 and amounted to 384,066. "The devaluation of 
the lira late in 1936 benefitted the Italian sulphur producer materially, 
and this fact together with increased demand in Europe accounted for 
the large export figure. According to the decree of July 17, 1937, 
published in the Official Gazette of August 19, the production quotas 
for the fiscal years ending July 31, 1938, July 31, 1939, and July 31, 
1940, were established at 400,000 tons of crude sulphur per year. 

Japan.—Data on production of sulphur for 1937 are not yet avail- 
able, but during the first half of the year output was running 40 per- 
cent over that in 1936. Monthly production figures on y ak zo 
production of minerals were discontinued after July under provisions 
of the “Military Secrets Law." Exports declined to 49,052 long 
tons in 1937 from 70,735 long tons in 1936. 

Norway.—Production of sulphur from the treatment of cupriferous 
pyrites at the Thamshavn plant of the Orkla Metal Co., the only pro- 
duction of sulphur in Norway, increased during the year. Exports in 
1937 were 95,693 long tons compared with 63,768 tons in 1936, an in- 
crease of 50 percent. Although Norway has been a significant ex- 

orter of sulphur since 1932, it continues to import some sulphur; 
imports in 1937 were 15,566 tons. 

Portugal.—Production of elemental sulphur from pyrites at the San 
Domingos mine in the Province of Alemtejo was begun in 1935. The 
output in 1937 was 9,835 long tons compared with 9,295 tons in 1936; 
imports were 2,335 tons in 1937 compared with 405 tons in 1936. 

Spain.—The output of native sulphur in Spain is augmented by 
production of elemental sulphur obtained in the treatment of pyrites. 
Figures for 1935, 1936, and 1937 are not yet available. 

Sweden.—Elemental sulphur recovered as a byproduct from smelter 
gases by the Boliden Co. at Ronskar in North Sweden is the only 
sulphur produced in Sweden. Output at this plant in 1937 was 18,141 
long tons. Imports in 1937 were 83,008 tons. 


PYRITES 


Domestic production.—Production of pyrites (ores and concentrates) 
in the United States reached a new record in 1937. Of the 1937 total 
109,142 long tons were lump and the remainder fines; the bulk of the 
fines were flotation concentrates. 


18560—38— —14 


1160 MINERALS YEARBOOK, 1938 


Pyrites (ores and concentrates) produced in the United States, 1933-37 


Quantity Quantity 
Gross [sulphur | Value Year Gross Sulphur | Value 
weight content weight content 
(long tons) | (percent) (long tons) | (percent) 
AA NIRE TAN 547, 236 39. 6 $1, 666, 194 
SA TURN 584, 166 39. 7 1, 777, 787 


The quantity of pyrites (ores and concentrates) sold or consumed 
by producing companies totaled 568,470 long tons in 1937 compared 
with 542,976 tons in 1936. In 1937, 181,322 tons were sold by 
producers compared with 181,494 tons in 1936. All sales in both 
years were to domestic consumers. Prices quoted by trade journals 
are for imported pyrites and are given in cents per long-ton unit c. 1. f. 
Atlantic ports; the average quoted was 12-13 cents per long-ton unit 
throughout the year. 

Tennessee was the principal producing State in 1937; other States 
producing were California, Colorado, lllinois, Kansas, Missouri, 
Montana, New York, Virginia, and Wisconsin. 


THE INDUSTRY IN 1937, BY STATES 


California.—The Mountain Copper Co. was the only producer of 
pyrites in California in 1937; output came from the Hornet mine in 
Shasta County. 

Colorado.—Shipments of pyrites continued from the mill tailings 
dump of the Colorado zinc-lead mill in Lake County during 1937. 
The pyrites, which averaged 40 percent sulphur, was shipped to the 
Denver plant of the General Chemical Co., where it is used in the 
manufacture of sulphuric acid. 

Illinois.—Two coal operators in Illinois, the Peabody Coal Co. in 
Christian County and the Midland Electric Coal Corporation in 
Henry County, produced and shipped 10,220 long tons of pyrites (coal 
brasses) recovered as a byproduct in coal-cleaning operations. "The 
pyrites was used in the manufacture of sulphuric acid. The recovery 
B EM (coal brasses) at the Midland Co. has been described by 

Ixby 

Kansas.—The Mineral Products Co. produced 15,843 long tons of 
pyrites (coal brasses) in 1937 at West Mineral, Cherokee County. 
Shipments, which averaged 46 percent sulphur, were consigned to St. 
Louis, Mo., where they were used in making sulphuric acid. 

Missouri.—Production in 1937, all from Crawford and Phelps Coun- 
tes, contained 48.3 percent sulphur and was shipped to the St. 
Louis area. 

Montana.—The pyrites produced in Montana in 1937 came from 
the Anaconda Copper Mining Co. at Anaconda, where it is recovered 
as a flotation concentrate in copper-plant operation. 

New York.—During 1937 the St. Joseph Lead Co. produced 74,834 
long tons of pyrites concentrates at its Balmat mine, St. Lawrence 
County. The pyrites, which ran 49 percent sulphur, was produced as 


8 Bixby, K. R., Complex Cleaning Problems "orea at Midland Electric Coal Corporation: Mining 
Cong. Ju vol. 23, no. 11, November 1937, pp. 16-20, 5 
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a flotation concentrate in the treatment of ore in which zinc is the 
principal value. 

Tennessee.—The pyrites produced in Tennessee in 1937 came from 
operations of the Tennessee Copper Co. in Ducktown Basin, Polk 
County. In the latter part of 1936 the Tennessee Corporation took 
over the properties, plants, and inventories of the Ducktown Chemical 
& Iron Co. The pyrites is produced as a flotation concentrate but 
does not enter the market, as the entire output is used by the com- 
pany in the manufacture of sulphuric acid. 

Virginia.—The only pyrites mined in Virginia in 1937 came from the 
Gossan mine at Cliffview, Carroll County, operated by the General 
Chemical Co. The ore is mined by underground methods and is used 
in the manufacture of sulphuric acid in the company plant at Pulaski. 

Wisconsin.—The only company reporting pyrites production in 
Wisconsin in 1937 was the Vinegar Hill Zinc Co. in Grant County, 
which makes a pyrites concentrate at its magnetic separation plant, 
Cuba City, from ore from several mines in the Platteville district. 


FOREIGN TRADE 


Imports of pyrites in 1937 were the largest since 1917. Despite the 
civil war, Spain continued to supply the bulk of our imports; much 
smaller amounts came from Canada and Portugal. No pyrites have 
been exported since 1931. 


Pyriles, containing more than 25 percent sulphur, imported into the United States, 
1983-37, by countries 


1933 1934 1935 1936 1937 
Country 
E Value ee Value coe Value | FONE | value | LODE | value 
a AAA A AA ea PO A uet EAD e 5, 2901 $29,756|_------L..-.--..- 
Canada ..-...------ 29, 970| $131,940} 19,341} $83,086| 9,888| $45, 965 55, 105| 200, E 20, ie $74, 946 
E TC EE, A AA APR A 85 O A 1, 47 
Poftasal: A, AA, AS A O A O 59, 804| 286, 974| 21, zx 109, 395 
Spain. ............- 341, 878| 995, 551/346, 074|1, 162, 5741387, 140,1, 266, 606 309, 114 913, 820 481, 598|1, 158, 671 
U. S. S. HR, 2, 569 4 646) A AA AE A AA PI PO AS 


e o È — | ees o | nie Í| — | ore fe 


374, 417|1, 132, 137/366, 315]1, 245, 660/397, 11311, 313, 001/429, 313)1, 430, 7341524, 430|1, 344, 485 


The bulk of the imports move into Philadelphia and Maryland, 
where it is used in the manufacture of sulphuric acid. 


Pyrites, containing more than 25 percent sulphur, imported into the United States, 
1933-87, by customs districts, in long tons 


Customs district 1933 1934 1935 1936 1937 
AAA TERM A 44 94 140 584 
OTRO cash A ME A 2: 704. AA AS 
ROOT O18 == Ee 4, 006 3, 530 4, 002 2, 500 4, 795 
¡PA e eise Seu sec e E AAA IM BAR A AA 
Maryland AAA A O A 136, 113 | 162,183 | 182,333 | 172, 290 220, 430 
NOW YOrk- cc u u tu lr ia e 54, 536 46, 358 56, 725 60, 041 64, 621 
Lë A sunsu Mr dec e 12 068 A A ND 
Fhliladelphia: A EE 135,392 | 116,361 | 129,793 | 158,088 194, 680 
Sah DJIBUO AA eese uU Ae DEE, KEE BO E s ee 549 
South Carolina -222020000000 6, 700 11, 541 7, 681 9, 429 9, 519 
VY OFMON Ge ag sete te o Coe, wee 28, 446 6, 629 6, 242 17, 449 19, 974 
NAPPA AA A Sak amis 7, 700 7, 001 6, 606 9, 376 9, 278 
Ee un EES 1.524. EA DEE EE, SE 


E O ees | eee | eee || eee | ee 


374,417 | 366,315 | 397,113 | 429,313 524, 430 


1162 MINERALS YEARBOOK, 1938 


WORLD PRODUCTION 


The following table shows world production of pyrites and its sul- 
phur content. Most of the figures are taken from official sources of 
the countries concerned, supplemented by information from publica- 
tions of the Imperial Institute and other reliable sources. 


World production of pyrites (including cupreous pyrites), 1935-37, in metric tons 


[Compiled by M. T. Latus] 


1935 1936 1937 
Country ! 
Gross Sulphur Gross Sulphur Gross Sulphur 
weight content weight content weight content 
Algeria....................... 12, 350 5, 681 19, 965 9, 184 27, 100 12, 466 
Australia (Tasmania)........- 25, 965 3 84, 252 3) 3 3) 
8D808..... l. 2 L lu Qs 26, 494 13, 174 115, 404 57, 305 108, 370 54, 595 
So AA eie cine 55, 611 78, 036 (2) (>) 
A IA sQ 211, 1 105, 562 111, 952 (3) 6 
Czechoslovakia............... , 000 8, 400 19, 084 ,017 (?) A 
inland REENEN 83, 023 37, 391 78,720 34, 401 (2) 3) 
"SE 151, 990 69, 060 148, 025 6, 043 145, 908 (2) 
Germany.....................- 290, 188 124, 466 302, 298 129, 038 418, 000 (3 
e i. cioe icone sce cee 132, 300 64, 035 208, 050 101, 031 2) (2 
Itnly AAA AAA 833, 405 377,971 865, 404 372, 124 907, 779 (2 
CH AA A 1, 338, 891 535, 556 | 1,692, 624 677, 050 a 
Noreng. 893, 513 395, 549 | 1,031,825 456,156 | 1,050, 000 3 
POl8Dd. AAA Se 322 , 110 6, 768 82, 263 36, 195 
Portugal..-------------------- 214, 754 1.2, 008 237, 728 112, 921 350, 107 ; 
UMAR A Ree ce 9, 855 , 080 , 999 , 000 2) (3) 
Southern Rhodesia........... 12, 232 4,877 19, 447 782 20, 342 (3) 
DST 2, 286, 113 (3) 1 (3) 3 (2) 
Sweden...-------------------- 106, 815 43, 078 134, 206 57,014 (2) (2) 
Union of South Africa........ 25, 068 (2) 24, 533 (2) 28, 915 (2) 
UD S: dictar ce Reese 618, 800 (2) 2 (2) (3 (3 
United Kingdom..-.--......--. 4, 261 (2) 4, 697 (2) (2 (3) 
United States................. 522, 445 206, 306 556, 019 220, 068 593, 542 235, 520 
Yugoslavia..................- 83, 648 37, 642 79, 754 35, 880 133, 985 60, 253 


1 In addition to countries listed Belgium reports production, but figures are not shown separately. 
2 Data not available. 
3 Exports. 


Canada.—Of the 1937 pyrites output, 56,879 metric tons containing 
28,710 tons of sulphur came from British Columbia and 51,492 tons 
containing 25,886 tons of sulphur from Quebec. Output from British 
Columbia came from the Britannia mill, where pyrites concentrate is 
pue in the treatment of ores for the extraction of copper. Que- 

ec's production came from the Eustis mine of the Consolidated 
Copper € Sulphur Co. and from the Aldermac mine in western 
Quebec. Exports of pyrites from Canada in 1937 contained 42,018 
tons of sulphur. 

In addition, sulphuric acid is made from smelter gases at the Trail 
and Copper Cliff smelters. In 1937, 51,890 metric tons of sulphur 
were recovered in acid manufactured from smelter gases. Elemental 
sulphur is also recovered from waste smelter gases at Trail; output in 
1937 was 12,277 metric tons, and all preceding production totaled 
15,912 tons. x 

Japanm.—Increases in output in recent years have made Japan the 
world's second largest producer of pyrites. All production is con- 
sumed locally in the production of sulphuric acid. Data for 1937 
are not yet available. 

Norway.—Production of pyrites is the principal mining industry in 
Norway, and output during 1937 exceeded 1,000,000 tons for the 
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second time. Exports, however, were lower in 1937, amounting to 
676,537 metric tons compared with 746,064 in 1936. 

Portugal —Production in 1937 was at a high rate and exports 
increased to 513,279 metric tons compared with 345,753 tons in 1936. 

Spain.—Spain is the principal world producer of pyrites, but war 
conditions undoubtedly restricted operations during 1937. Official 

roduction and export figures are not available at this time, but trade 

information indicates that deliveries of Spanish pyrites aggregated 
2,293,000 metric tons in 1937 compared with 1,958,000 tons in 1936. 


SULPHURIC ACID PLANTS IN THE UNITED STATES 


Due to the importance of sulphuric acid in the consumption of 
sulphur raw materials, there follows a list of the sulphuric acid plants 
in the United States in 1937. The list, which shows the location, type 
of plant, and the source of sulphur, is based largely on information 
furnished by W. J. Wizeman, Department of Commerce, Bureau of 
Foreign and Domestic Commerce. 


Sulphuric acid plants in the United States in 1937 


Company and type of plant 1 Location and raw materia! ? 
ALABAMA: 
American Agricultural Chemical Co. (Ch)...... Montgomery (S). 
E. I. du Pont de Nemours & Co., Inc. (C)...... Mineral Springs (S). 
Home Guano Co. (Ch)......................- Dothan (S). 
Roanoke Guano Co. (Ch)--------------------- Roanoke (S). 
Standard Chemical Co. (Ch)------------------ Troy (S). 
Steel Cities Chemical Co. (Ch)...............- Exum (S). 
(Ch)... Dothan (S). 
Virginia-Carolina Chemical Corporation; (Ch)... Mobile (S). 
(C).... Birmingham (S). 
ARIZONA: 
Apache Powder Co., Inc. (C). -..............- Ve ve (Cu). 
Phelps Dodge Corporation (Ch)............... O. 
CALIFORNIA: 
American Smelting & Refining Co. (C).........- Selby (Py). 
Dominguez Chemical Co. (C)................- Dominguez (S) . 
General Chemical Co. (C)-_- . El Send (3 
Hercules Powder Co. (C)--------------------- Hercules (S). 
Hughes-Mitchell, Inc. Lë Sie Ss CENT Ve. and Zn). 
d and Ch). ernon (S). 
Stauffer Chemical Co. tó) E ae Stege (S and Py). 
COLORADO: 
E. I. du Pont de Nemours & Co., Inc. (C)------ Louviers (S). 
General Chemical Co. (CO) o ooo 0 Denver (Py). 
CONNECTICUT: 
American Cyanamid € Chemical Co. (Ch)....... Waterbury (S). 
Naugatuck Chemical Co. (Ch and C)........... Naugatuck (S). 
FLORIDA: | 
American Agricultural Chemical Co. (Ch). ..... Pensacola (S). 
Armour Fertilizer Works (Ch)----------------- Jacksonville (S). 
U. S. Phosphoric Products Corporation (C)..... East Tampa (S). 
Wilson € Toomer Fertilizer Co. (Chi... Jacksonville (S). 
GEORGIA: 
American Agricultural Chemical Co. (Ch). _..-.- Savannah (S). 
Albany (S). 
Armour Fertilizer Works (Ch)................- Atlanta (S). 
Columbus (S). 
Blackshear Manufacturing Co. (Ch)........... Blackshear (S). 


1 Chamber piane (Ch), contact plant (C). 
3 Sulphur (8), pyrites (Py), copper ore (Cu), zinc ore (Zn). 
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Sulphuric acid plants in the United States in 1937—Continued 


Company and type of plant Location and raw material 
GEORGIA—Continued. 
Cotton States Fertilizer Co. (Ch Macon (S). 
Empire State Chemical Co. (Ch)-------------- Athens (S). 
Georgia Fertilizer Co. (Ch)------------------- Valdosta (S). 
International Agricultural Corporation (Ch)---- Columbus (S). 
Mutual Fertilizer Co. (Ch)... Savannah (S). 
Pelham Phosphate Co. (Ch)------------------ Pelham (S.) 
Reliance Phosphate Co. (Ch)... .............- Savannah (Py). 
F. S. Royster Guano Co. (Ch)... .............- Macon (S). 
Southern Fertilizer & Chemical Co. (Chi. Savannah (S). 
Southern States Phosphate & Fertilizer Co. (Ch). D 


O. 
Augusta (S). 

Virginia-Carolina Chemical Corporation (Ch). ..1 Rome (S). 
Savannah (S). 


ILLINOIS: 
American Cyanamid Co. (C)------------------ Joliet (S). — 
American Zinc, Lead & Smelting Co. (Ch)...... Ere om (S and Zn). 
Armour Fertilizer Works (Ch)----------------- Chicago Heights (S). 
Central Chemical Co. (Ch)------------------- Calumet City (S). 
Eagle Picher Lead Co. (C).................... ege Cae and S). 
i ast St. Louis . 
General Chemical Co. (C)-------------------- (eet (S). 
Hegeler Zinc Co. (Ch)------------------------ Danville (Zn and S). 
Illinois Zine Co. (Ch)------------------------ Peru (S and Zn). 
Matthiessen & Hegeler Zinc Co. (Ch)---------- La Salle (S, Zn, and Py). 
Monsanto Chemical Co. (Ch and C)........... East St. Louis (S and Py). 
New Jersey Zinc Co. (C)__-------------------- Depue (Zn). 
INDIANA: 
E. I. du Pont de Nemours & Co., Inc. (Ch and C).. East Chieago (S and Zn). 
Standard Oil Co. of Indiana (C)... ............ Whiting (S). 
Stauffer Chemical Co. of Indiana (C). ......... East Hammond (S). 
KENTUCKY: 
E. I. du Pont de Nemours & Co. Inc. (C)....... Wurtland (S). 
LOUISIANA: 
Armour Fertilizer Works (Ch)----------------- New Orleans (S). 
Louisiana Chemical Co., Inc. (C).............. Baton Rouge (S). 
Southern Acid & Sulphur Co. Inc. (CH... Bossier City (S). 
Swift & Lo. (Cintas Harvey (S) 


Virginia-Carolina Chemical Corporation (Ch)... Shreveport (S). 
MARYLAND: 


American Agricultural Chemical Co. (Ch). ..... Baltimore (S). 

Baugh Chemical Co. (Ch)_------------------- Baltimore (Py). 

Davison Chemical Co. (Ch and C)............. Do. 

Naval Powder Factory (C)------------------- Indian Head (S). 

Rasin-Monumental Co. (Ch)------------------ Fairfield (S). 

F. S. Royster Guano Co. (Ch)---------------- Baltimore (S and Py). 

Standard Wholesale Phosphate € Acid Works, 

ne.: 
Consumers Acid Works (C)..............- Baltimore (S). 
Union Acid Works (Ch). ................. Do. 

MASSACHUSETTS: 

American Agricultural Chemical Co. (Ch)...... North Weymouth (S). 

Monsanto Chemical Co. (C) ................-.- Everett (S and Py). 
MicHIGAN: 

American Agricultural Chemical Co. (Ch). ..... Detroit (S). 

Detroit Chemical Works (Ch)................. Do. 

E. I. du Pont de Nemours € Co., Inc. (C).......- Ecorse (S). 
MISSISSIPPI: 

Davison Chemical Co. (Ch)_-.-.-------------- Gulfport (S). 

Federal Chemical Co. (Ch) -..........-.....-- Meridian (S). 

Jackson Fertilizer Co. (Ch) ..................- Jackson (S). 


Meridian Fertilizer Factory (Ch) .-...........- Hattiesburg (S). 


SULPHUR AND PYRITES 1165 


Sulphuric acid plants in the United States in 1937—Continued 


Company and type of plant Location and raw material 
MISSOURI: 
Atlas Powder Co. (C)-_ `. Atlas (S). 
Titanium Pigment Co. (C)------------------- St. Louis (S and Py). 
MONTANA: 
Anaconda Copper Mining Co. (Ch)............ Anaconda (Py). 
E. I. du Pont de Nemours & Co., Inc. (CO, Ramsay (S). 
NEW JERSEY: 
American Agricultural Chemical Co. (Ch). ...... Carteret (S). 
American Cyanamid Co. (Ch and C)........... Warners (S). 
Armour Fertilizer Works (Ch)-...-------------- Carteret (S). 
Calco Chemical Co. (C)---------------------- Bound Brook (S). 
¿Y ERR Deepwater Point (S). 
E. I. du Pont de Nemours & Co. Inc. Cm d s MB dë 
(Ch)------- Paulsboro (S). 
General Chemical Co. (C)-------------------- Edgewater (Py). 
Titanium Pigment Co. (C)------------------- Sayreville (S). 
New YORK: 
American Agricultural Chemical Co. (Ch)------ Buffalo (S). 
Eastman Kodak Co. (CO. Rochester (S). 
General Chemical Co. (Ch and C)............. Buffalo (S). 
NORTH CAROLINA: 
Acme Manufacturing Co. (Ch)---------------- Wilmington (8). 
Armour Fertilizer Works (Chi. SES, (9) 
Merchants Phosphate Fertilizer Co. (Ch)........ Charlotte (S). 
Swift & Co. (Ch)---------------------------- Wilmington (S). 
Durham (S). 
Virginia-Carolina Chemical Corporation (Ch)... a (8). 
Wilmington (8). 
OHIO: 
American Agricultural Chemical Co. (Ch)...... Cleveland (S). 
(Ch).... Canton (S). 
(Ch)-.... Cleveland (S). 
E. I. du Pont de Nemours & Co., Inc. is --. Lockland (S). 
(Ch).... Niles (S). 
(5) ENS Toledo (S). 
Farmers Fertilizer Co. (Ch)------------------- Columbus, (Zn). 
Federal Chemical Co. (Ch)... ...............- Columbus (S). 
General Chemical Co. (Ch and C)............. Willow (S). 
Jarecki Chemical Co. (Ch)_-_ Sandusky (Si. 
F. S. Royster Guano Co. (C)----------------- Toledo (S). 
Smith Agricultural Chemical Co. (Ch)......... Columbus (S). 
Virginia-Carolina Chemical Corporation (Ch)... Cincinnati (S). 
OKLAHOMA: 
National Zine Co. (C)------------------------ Bartlesville (S and Zn). 
Ozark Chemical Co. (C)---------------------- Tulsa (S). 
PENNSYLVANIA: 
American Cyanamid Co. (Ch)----------------- Erie (S). 
American Sheet & Tin Plate Co. (Ch)---------- Vandergrift (S and Py). 
American Steel & Wire Co. (Ch).............. Donora (S and Zn). 
American Zinc € Chemical Co. (Chi, Langeloth (S and Zn). 
Atlas Powder Co. (C)----.------------------- Reynolds (S) 
Daugherty & Son Refining Co. (C)............ Petrolia (S). 


(Ch).......- Newcastle (S and Zn). 
E. I. du Pont de Nemours & Co., Inc. I (Ch and C). Philadelphia (S). 


General Chemical Co. (C)......... 02. {Novell (Py Hook (Py). 
Chas. Lennig € Co. (Ch and C).............-. Philadelphia (S). 
New Jersey Zine Co. (C)--------------------- Palmerton (Zn). 
Pennsylvania Salt Manufacturing Co. IO. Jeer KE (S). 
St. Joseph Lead Co. (C)---------------------- Josephtown (Zn). 
Trojan Powder Co. (C)-- Allentown (S). 


York Chemical Co. (Ch).....................- York (S). 
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Sulphuric acid plants in the United States in 1987—Continued 


Company and type of plant Location and raw material 

RHODE ISLAND: 

Rumford Chemical Works (C)-.- Rumford (S). 
SOUTH CAROLINA: 

American Agricultural Chemical Co. (Ch) ...... {Colum 9 i 

Anderson Fertilizer Co., Inc. (Ch)------------- Anderson (S). 

Davison Chemical Co. (Ch Dy Serta seas Sete Charleston (S). 

Etiwan Fertilizer Co. (Chi. Do. 

Maybank Fertilizer Co. (Ch).................- Charleston (Py). 

Merchants Phosphate & Fertilizer Co. (Ch)... .. Charleston (S). 

Planters Fertilizer & Phosphate Co. (Ch)....... Do. 


Virginia-Carolina Chemical Corporation (Ch). i EE (S) 


TENNESSEE: 
Armour Fertilizer Works (Ch)................. Nashville (S). 
Davison Chemical Co. (Ch).............-.--..- Do. 


Federal Chemical Co. ON in S Do. a (C d Py) 

gd E EE opper Hi u an 
Tennessee Corpor ation (Gp and CO. Isabella (Cu and Py). i 
Victor Chemical Works (Ch)------------------ Nashville (S). 


Virginia-Carolina Chemical Corporation (Ch)... Memphis (S). 
TEXAS: 


Armour Fertilizer Works (Ch)----------------- Houston (S). 
Gulf Refining Co. (C)------------------------ Port Arthur (S). 
Southern Acid € Sulphur Co., Inc. (CH. E (S). 


Texas Chemical Co. (C)_-..__--.----_-_---_-- { Fort Worth (S). 


Houston (S). 
UTAH: 
ud Chemical Manufacturing Corporation Garfield (Cu). 


(C). 
Hercules Powder Co. (C)........--........-.- Bacchus (Cu). 
VIRGINIA: 
American Agricultural Chemical Co. (Ch). ..... Alexandria (S). 
General Chemical Co. (O)...................- Pulaski (Py). 
E Chemical Corporation (Ch)--------- Norfolk (S). 
F. S. Royster Guano Co. (Ch)...............- Norfolk (Py and S). 
Smith-Douglas, Ino (G). uc eese sus Norfolk (S). 
Lynchburg (S). 
Virginia-Carolina Chemical Corporation (Ch). ..4Pinners Point (S). 
Richmond (S). 
Virginia Chemical Corporation (C)............ Piney River (S). 
WASHINGTON: 
E. I. du Pont de Nemours € Co., Inc. (C)_____- Du Pont (S). 


West VIRGINIA: 
Carbide € Carbon Chemical Corporation (C)... South Charleston (S). 


United Zinc Smelting Corporation (Ch)........ Moundsville (S and Zn). 
WISCONSIN: 

E. I. du Pont de Nemours & Co., Inc. (C)....... Barksdale (S). 

Vinegar Hill Zine: Co. (C)--------------------- Cuba City (Zn). 
WYOMING: 


Standard Oil Co. of Indiana (DAA Casper (S). 
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The domestic phosphate-rock industry apparently reached the peak 
of another cycle in 1937. Mine production topped all previous 
records. For the third time since the World War (see fig. 1) shipments 
approached the 4-million-ton mark from which they were turned back 


MILLIONS OF METRIC TONS 


aum AUT AE 
NN eg PARTS 
1910 I 


-———— r A 


0 z 
1850 1860 ` 
FIGURE 1.—Marketed production and es of United States phosphate rock ME wéi world pro- 
duction, 1850-1937. 


after 1920 and again after 1930. In 1938 the industry again faces 
unfavorable economic conditions. Exports in 1937 were considerably 
less than in 1936, dropping to just above the million mark. (See 
fig.1.) Imports were small. Total stocks in producers' hands at the 
end of 1937 were the highest yet recorded. Domestic trade-journal 
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quotations were unchanged throughout the year. Phosphate rock 
was mined and shipped as usual from Florida, Tennessee, Idaho, and 
Montana and apatite from Virginia. 


Salient statistics of the phosphate-rock industry in the United States, 1936-37 


1936 1937 
Value at mines Value at mines 
Long tons ——< — — ———| Long tons 
'Total Average Total Average 
Production (mined)........... 3, 462, 837 (1) (1) 4, 261, 416 (1) (1) 
Sold or used by producers: 
Florida: 
Land pebble.......... 2, 454, 272 | $7,845, 069 $3.20 | 2,872,413 | $8, 600, 512 $2. 99 
Soft rock.............. 31, 769 103, 352 3. 25 ; 200, 271 3. 32 
Hard rock 138, 850 579, 202 4. 17 64, 151 342, 202 5. 33 
Total, Florida...... 2, 624, 900 | 8, 528, 523 3.25 | 2,996,820 | 9,142,985 3. 05 
Tennessee 2..............- 643,822 | 2,598,279 d 04 3 825, 099 | 3 3, 343, 108 34.05 
Idaho. 2l 47, 113 ; 4. 31 83, 436 356, 037 4.27 
Montana................. 36, 022 76, 066 2.11 50, 834 133, 138 2. 62 
Virginia. ................- (2) (2) (2) (2) (2) (2) 
Total, United States....| 3,351,857 | 11, 406, 132 3.40 | 3,950, 1809 | 12, 975, 268 3. 28 
Imports A 3, 100 4 17, 187 4 5.54 13, 400 4 115, 926 4 8.65 
q o AAA 1, 208, 951 | 5 6, 776, 917 55.61 | 1,052,802 | 5 5, 818, 231 $ 5.53 
Apparent consumption f...... 2, 146, 006 (1) (1) 2, 916, 787 (1) (1) 
þan | [J eee, eee o eee | 
Stocks in producers’ hands, 
Dec. 31: 
Florida. .................- 1, 155, 000 (1) (1) 1, 344, (1) A 
Tennessee. ..............- 178, 000 (1) 6 2 7 236,000 (1) 1) 
Other o ss ss sos 2, 000 (1) 0 2, 000 1) (1) 
Total stocks. ........... 1, 330, 000 (1) (1) 1, 582, 000 (1) (1) 


1 Figures not available. 

2 Virginia included with Tennessee. 

3 Includes sintered matrix. 

4 Market value (or price) at port and time of exportation to the United States. 
5 Value at port of exportation. 

* Quantity sold or used by producers plus imports minus exports. 

? Includes brown-rock matrix of sinter grade and sintered brown rock. 


Several general reviews ! of the phosphate-rock industry have ap- 
peared in recent months. 
Production.—More phosphate rock was mined in the United States 
in 1937 than in any previous year; only once before, in 1930, had the 
4-million-ton mark been passed, although it was nearly reached in 
1920. Output increased in Florida, Tennessee, and the Western 
States. Apatite-bearing nelsonite was mined in Virginia. 


1 Jacob, K. D., Phosphate Rock (in 1936): Mineral Ind., vol. 45, 1937, pp. 471-484. 

Whitlatch, e TL. Phosphate Rock: Tennessee Dept. of Conservation, Div. of Geol., Nashville, Tenn., 
Markets Circ. 8 , February 1938. 

Martin, H. S., ' and Wilding, James, Phosphate Rock: Am. Inst. Min. and Met. Eng., Industrial Miner- 
als and Rocks, New York, 1937, pp. 543-570. 

Bureau of Mines, Foreign Minerals Division, Mineral Raw Materials, 1937; Phosphate Rock: McGraw- 
Hill Book Co., New York, pp. 156-164. 


PHOSPHATE ROCK 1169 


Phosphate rock mined in the United States, 1928-87, by States, in long tons 


West- West- 
Tennes- United Tennes- United 
Year Florida ern Year Florida ern 

see States States see States States 
1928________ 2, 909, 264| 573,265| 40,827| 3,523,356|| 1933________ 2, 039, 531| 1 296, 441| 23,663| 2, 359, 635 
1929........ 3, 100, 505} 647,711] 39,039| 3,787,255|| 1934.....-.. 2, 464, 969] 1 394, 311| 38, 958] 2, 898, 238 
1930........ 3, 361, 786| 607,814} 66,597| 4,036, 197|| 1935........ 2, 598, 337| ! 493, 501| 67, 490) 3, 159, 328 
1931________ 2, 155, 903| 393, 925) 116, 681| 2,666, 509|| 1936. ....... 2, 645, 819| 1 737, 800| 79, 152| 3, 462, 837 
1932... 1, 500, 891] 1 152, 533| 44,724| 1,698, 148|| 1937________ 3, 179, 588| 1 942, 158| 139, 670| 4, 261, 416 


1 Includes small quantity of apatite from Virginia. 


Sales.—The quantity of domestic phosphate rock sold or used by 
producers in 1937 was greater than in any year since 1920 (see fig. 1) 
and increased 18 percent over 1936. However, the aggregate value 
of shipments, for reasons brought out later, was not as great as in 
predepression years, although it was greater than in any year since 
1930. 


Phosphate rock sold or used by producers in the United States, 1933-37 


S Value at mines " Value at mines 
ong E AAA 
Year tons Year tons 

Total Average Total Average 
1939 JL u 2 Lacu 2, 400, 312 | $7, 872, 362 $3.16 || 1936_.-....-..... 3, 351, 857 |$11, 406, 132 $3. 40 
1934... 2, 834, 523 | 10, 040, 005 A d pts y AMA 3, 956, 189 | 12, 975, 268 3. 28 


1935. ............. 3. 042, 381 | 10, 951, 723 


Distribution of sales.—Data on shipments of domestic phosphate 
rock by grades are available from 1932 to 1937. While most of the ship- 
ments are of grades above 68 percent B. P. L., an increasingly large 
quantity of phosphate rock containing less than 60 percent B. P. L. 
is being E because of the electrothermic smelting of sintered low- 
grade phosphate material in both Tennessee and Florida and the in- 
Dot utilization of the low-grade, hard-rock, waste-pond phosphates 
of Florida for fertilizer. Sales of the grades below 60 percent have 
increased steadily from 87,497 long tons in 1933 (4 percent of total 
sales) to 319,584 tons in 1937 (about 8 percent of total sales). 

The chief use of phosphate rock in the United States is for the 
manufacture of superphosphate. The quantity used annually for non- 
fertilizer purposes, however, is increasing steadily and in 1937 was 
around half a million tons. 

Figures compiled from reports of domestic producers of phos- 
phate rock and shown in the following table give the distribution of 
sales by classes of consumers. Roughly half the production is reported 
as consumed by companies not affiliated with the domestic producers 
and the remainder split between companies affiliated with the pro- 
ducers and foreign consumers (exports), the affiliated companies (alang 
approximately 20 to 25 percent of the total. 
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Phosphate rock sold or used by producers in the United States, 1936-37, by grades, uses, 
and classes of consumers 


1936 1937 


Long tons Value Long tons Value 


Grades—B. P. L.! content (percent): 
Below 60 


OW leede ee 163, 074 (2) 319, 584 2 
00 tO EE 27, 328 Ge 6, 517 (2) 
68 basis, 66 minimum. ............................-. 470, 407 2) 468, 846 (2) 
d. minimum More eR WEE NE PEE 333, 289 (2) 408, 105 o 
Er EE 8378 | 0% a a 
75 minimum. ........ EE ian s (3) \ 1, 039, 383 e 
77 basis, WE minimum. Een ) 398, 468 (3) 330, 949 (3) 
Above 8 85 (apatite) EE (3) o (3) (3) 
EE 278, 789 2) 423, 177 (3) 

3, 351, 857 |$11, 406, 132 | 3,956, 189 | $12, 975, 268 
Uses 

bosphates....... ea seu eue deco eie 1, 768, 077 (3) 2, 391, 245 (3) 
Phosp ates, phosphoric acid; and ferrophosphorus.. 352, 275 (2) 492, 805 (2) 
Direct application (or A AA 45, 230 (2) 85, 133 6) 

Fertilizer filler... 0------------- doce ee 21, 561 (3 44, 522 (2 

Stock and poultry o WEEN 2, 024 (3 , 324 6 
Undistributed !.....------------------------------- 1, 162, 090 O 939, 160 2) 


3, 351, 857 | 11, 406, 132 | 3,956, 189 | 12, 975, 268 


Classes of consumers: 


Affiliated companies. .............................- 618, 795 | 2,046, 301 967, 395 2, 994, 554 
Other domestic consumers... ...................... 1,573, 425 | 4,749,403 | 2, 066, 241 6, 087, 249 
e ee 1, 159, 637 | 4, 610, 428 922, 553 3, 893, 465 


3, 351, 857 | 11, 406,132 | 3,956, 180 | 12, 975, 268 


1 Bone phosphate of lime. 

2 Figures not available. 

3 Included under “Undistributed”; Bureau of Mines not at liberty to publish figur 

4 Includes grades B. P. L. content 67. 1; between 69 and 69.7; 71; between 73 and E7314: 76/75; 78/76; 79; and 
above 85 percent; also dust, B. P. L. content not known. 

$ Includes es exports as well as phosphatic material used in pig-iron blast furnaces, in the manufacture of 
tcc RE fertilizers, as filler in asphalt mixtures, as foundry facings, and in the production of calcined 
p yv" 

As reported to the Bureau of Mines by producers (exclusive of exports by dealers, etc.). 


Consumption.—The apparent domestic consumption of phosphate 
rock in 1937, nearly 3 million tons, has been exceeded only in the post- 
war boom year of 1920. (Seefig.2.) To the data from 1867 to 1930, 
as plotted, has been fitted, as a primary trend line, a typical S-shaped 
growth curve (a three-constant logistic curve) to represent the life 
history of the consumption of phosphate rock in the United States 
and its possible future trend. "The curve is typical of a mature in- 
dustry wherein consumptive demand is increasing slowly at a declining 
rate. Notwithstanding wide fluctuations in the trend of the curve, 
there are as yet no indications of an accelerated rate of increase in 
domestic phosphate-rock consumption, such as might be induced by 
substantial changes in the probable pattern of demand. 

If future domestic consumption follows the previous trend of this 
logistic curve it will slowly approach a maximum average figure of 
about 2,800,000 tons. Fluctuations about this trend line prior to 
1919 were within rather narrow limits, although the zone of fluctua- 
tion was gradually widening. Since the World War, however, ab- 
normally wide fluctuations have occurred. 
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The rate of increase in domestic consumption of phosphate rock as 
indicated by the logistic curve decreased from 23 percent in the 5-year 
period from 1910 to 1915 to 3% percent from 1930 to 1935. 


T 
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FIGURE 2.—Consumption of phosphate rock in the United States, 1867-1937. 


MILLIONS OF LONG TONS 


Prices.—Prices for the various grades of phosphate rock, as quoted 
weekly by the Oil, Paint, and Drug Reporter, were unchanged through- 
out 1937 from those in effect in 1936 (see Minerals Yearbook, 1937, 
p. 1318). The effects of increasing stocks and diminishing exports 
were apparently balanced by increased domestic demand. Average 
values of shipments of various types of phosphate rock from mines and 
plants, as computed from reports furnished to the Bureau of Mines by 
producers, and of exports, as computed from the official figures of the 
Bureau of Foreign and Domestic Commerce, are given in tables in 
this report. 

Reserves.—The enormous reserves of phosphate rock in the United 
States, probably at least 7 billion tons or more than a third of the 
world's known supply, are adequate to meet domestic requirements 
for about 1,600 years at the present rate of production. No shortage 
of phosphatic fertilizers can be anticipated for many years; however, 
the geographic distribution of these reserves with respect to consuming 
areas foreshadows a marked shift in the location and importance of 
the main producing areas. 
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Reserves of phosphate rock (containing the equivalent of 55 percent 
or more tricalcium phosphate) according to the latest estimates ? are 
distributed as summarized in the following table. 


State: Long tons State: Long tons 
Florida........... 546, 000, 000 Montana........- 392, 000, 000 
Tennessee.......- 103, 000, 000 Utah------------- 327, 000, 000 
South Carolina... - 10, 000, 000 Wyoming.......- 116, 000, 000 
Kentucky........ 1, 000, 000 — 
Arkansas__ 20, 000, 000 Totalreserves1__ 6, 515, 000, 000 
Idaho...........- 5, 000, 000, 000 


1 Total for specified States only. Estimates are not available for several other States that contain phos- 
phate deposits or for minor deposits in certain States mentioned. 


REVIEW BY STATES 
FLORIDA 


In 1937 Florida easily retained its lead as the largest phosphate 
rock-producing State. The quantity and value of the total produc- 
tion of land pebble and of soft rock increased, but hard-rock phos- 
phate decreased. Increased utilization of soft rock, which has become 
almost as important both in quantity and value of production as the 
hard rock, is noteworthy. Producers of land pebble and hard rock 
in 1937 were the same as those given in Minerals Yearbook, 1937, 
pages 1318 and 1319. 


Florida phosphate rock sold or used by producers, 1933-37 


Hard rock Soft rock ! 
Year Value at mines Value at mines 
Long tons | ——— v — — ——-| Long tons 
'Total Average Total Average 
IOS A c 52, 382 $347, 324 $6. 63 16, 841 $48, 802 $2. 90 
A A 91, 134 23, 783 5.75 3 86, 447 2. 99 
lr zz e ee 116, 483 500, 526 4. 30 36, 430 125, 129 3. 43 
1030-2524: ee eee usus ee 138, 859 579, 202 4.17 31, 769 103, 352 3. 25 
re EE 64, 15] 342, 202 5.33 5 ; 3. 32 
Land pebble Total 
Year Value at mines Value at mines 
Long tons |————————4 n Long tons 
Total Average Total Average 
AA A A 2, 066, 900 | $6, 020, 984 $2.91 | 2,136,123 | $6, 417, 110 $3, 00 
1004. os oe ROUEN S 2, 249, 304 | 7, 466, 087 3.32 | 2,369,334 | 8,076, 317 3. 41 
II. ruca ica ae 2, 269,891 | 7,751,954 3.42 | 2,422,804 | 8,377, 609 3. 46 
1986 AMA esee MT 2, 454, 272 | 7,845, 969 3.20 | 2,624,900 | 8,528, 523 3. 25 
7 EE 2,872, 413 | 8,600, 512 2.99 | 2,996,820 | 9, 142, 985 3.05 


1 Includes material from waste-pond operations. 


Certain technologic changes of possible future significance have 
occurred recently in the land-pebble field. Notable among these 
were the sintering of phosphatic matrix by the Pembroke Chemical 
Co. at Pembroke, Fla., the exportation of this sintered product for 
the electric-furnace production of phosphoric acid, and the construc- 

2 Joint Committee of the Association of Land-Grant Colleges and Universities and of the Department of 
Agriculture, Report on The Conservation and Use of Our National Phosphate Resources for the Permanent 


cg ei the American People: Presented at the November 1936 Meeting of the association at Houston, 
ex., p. 8. 
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tion of an electric furnace by the Phosphate Mining Co. at Nichols, 
Fla., for production of elemental phosphorus. Production of elemental 
phosphorus at this plant started in January 1938. 

Several papers covering operations in the Florida phosphate fields 
have appeared recently.  Trauffer? describes the operation of one of 
the washing plants and two of the flotation concentrators. Pamplin‘ 
discusses the land-pebble ore-dressing practice of one company. Cash 
and Dempsey? presented another in the series of papers on accident 
experience in the land-pebble field. Roundy and Mansfield * describe 
prospecting operations in both the hard-rock and land-pebble fields. 


SOUTH CAROLINA 


No development work has yet been undertaken by the recentl 
formed General Phosphate Corporation, Beaufort, S. C. The Sout 
Carolina phosphate-rock field stretches along the South Carolina coast 
from north of Charleston to the vicinity of Beaufort and in places 
extends 25 to 30 miles inland. South Carolina phosphates usually are 
divided into two classes—“land rock" and “river rock." The “land 
rock” is said to be a more or less irregular, nearly horizontal, phos- 
phatized phosphatic marl or limestone of the Miocene Hawthorn for- 
mation. lIthasa maximum thickness of 30 inches but averages 8 to 16. 
The “river rock” consists partly of the original phosphatized marl and 
partly of fragments of eroded land rock concentrated on the river bot- 
toms in irregular banks where the rivers cross the land-rock areas. 

Production of phosphate rock from the South Carolina deposits was 
begun in 1867 and continued for more than 50 years. Production of 
“river rock" ceased in 1910 and that of “land rock” in 1925. 

The commercial rock varies greatly in phosphate content, but the 
general average for the entire region has been estimated at approxi- 
mately 58 percent tricalcium phosphate (B. P. L.), with iron and 
aluminum oxides generally in excess of 3 percent. The highest-grade 
rock this field can be expected to produce probably would not average 
over 61 percent B. P. L. The “river rock” is reported as somewhat 
lower in phosphate content than the “land rock.” 

Estimates as to the phosphate reserves in South Carolina vary. 
Jacob, Hill, Marshall, and Reynolds " in 1933 stated that “based on 
an estimate made originally by Chazal in 1904, Mansfield estimated 
that the reserves of South Carolina land-rock phosphate amounted 
to 8,800,000 long tons as of December 31, 1924. * * * No esti- 
mate of the reserves of river rock is available." In 1936 the Joint 
Committee of the Association of Land-Grant Colleges and Univer- 
sities and of the Department of Agriculture, of which Jacob was a 
member, placed the total reserves of South Carolina phosphate rock 
at 10 million tons. Cooke? in the same year stated that “the known 
accessible deposits are now nearly exhausted." | 

3 Trauffer, W. E., Washing Plant of Southern Phosphate Corporation Sets New Standard for Industry: 
Pitand Quarry, vol. 30, no. 3, September 1937, pp. 41-48. eur pra Recovery by Flotation at Two Florida 
Concentrators: i and Quarry, vol. 30, no. 10 April 1938, pp. 39-4 

4 Pamplin, J. W., Ore-dressing Practice with Florida Pebble Phosphates, Southern Phosphate Corpora- 
tion: Am. Inst. Min. and Met. Eng. Tech. Pub. 881, 1938, 19 pp. 

$ Cash, F. E., and Dempsey, C. P., Pebble-phosphate Mine Accident Experience: Inf. Circ. 6968, Bureau 
of Mines, October 1937, 12 pp 

* Ro undy, P. V., and ansfield, G. R., Government Prospecting for Phosphate Rock in Florida: Am. 
mn SD. and Met. CULA. TE Tech. . Paper 839, 1937, 17 pp. 


arshall, H. L. .„ and Reynolds, D. S., The Composition and BOL 
of Phosphate Rück uh Special. Reference to the United States: U. S. Dept. Agriculture Tech. Bull. 3 


te 2. 
® Cooke, C. D Geology of the Coastal Plain of South Carolina: Geol. Survey Bull. 867, 1936, p. 159. 
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TENNESSEE 


Tennessee shipments of phosphate rock in 1937 were the greatest 
ever recorded, both in quantity and value, owing partly to the devel- 
opment of electric-furnace production of elemental phosphorus which 
uses a relatively low-grade phosphate rock. Except for a few thou- 
sand tons of “blue rock" mined in Lewis County, all shipments were 
"brown rock" from Maury, Davidson, Sumner, and Giles Counties. 
The Charleston Mining Co., principal "blue rock"? mining company in 
recent years and usually the only one, ceased operations in 1937. No 
mining was done on the white rock of Perry County in 1937. Stocks of 
Tennessee phosphate rock in producers’ hands at the close of 1937 
were considerably larger than those at the close of 1936. 


Tennessee phosphate rock ! sold or used by producers, 1933-37 
[Includes apatite from Virginia] 


Value at mines Value at mines 
Long Long |. 1 . 
Year tons Y ear fons 
Total Average Total Average 
ru GEN 333, 946 | $1, 373, 392 $4. 11 || 1936............- 643, 822 | $2, 508, 279 $4. 04 
E ........-- 425,952 | 1,815, 678 4. 26 1| 1937 2......-..... 825, 099 | 3,343, 108 4. 05 
1035... nocle 550, 284 | 2,323, 536 4. 22 


1 eg peo figures for brown rock and blue rock cannot be given without disclosing confidential data 
regarding blue-rock production. 
2 Includes sintered matrix. 
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Two reports giving general descriptions ' of the phosphate-rock 
deposits of Tennessee were published recently by the Tennessee De- 
partment of Conservation, Division of Geology, and a third” giving 
detailed information is expected to be published in 1938. 

The Monsanto Chemical Co. started operating the first of its three 
electric furnaces near Columbia, Tenn., in the “brown-rock” field on 
June 15, 1937, and began large-scale production and utilization of 
elemental phosphorus, shipping it in tank-car quantities to its plant 
at Anniston, Ala., to be oxidized into phosphoric acid. General de- 
scriptions of this plant and its operation have been given in recent 
articles.? As mined, the *brown-rock" phosphate matrix consists of 
two grades, a high-grade matrix that is crushed and sent direct to the 
sintering process and a low-grade matrix that must first be washed to 
remove enough clay to give a self-fluxing charge for the electric fur- 
naces. The concentrated ore from the washing plant and the crushed 
matrix from the mill are moistened, intimately mixed with finely 
eround coke, and sintered. The sintered product is ground and sized, 
mixed with coke, and smelted in the electric furnace. The phos- 
phorus volatilizes and is condensed; later it is pumped with water 
to storage tanks. 

ining operations were in progress for the Tennessee Valley 
Authority in both the brown-rock and the blue-rock fields; the phos- 
phate rock was shipped to the Muscle Shoals (Ala.) plant of the 
T. V. A. At the end of the fiscal year 1936-37 the T. V. A., according 
to its annual report, held phosphate leases on 32 tracts, owned 10 
phosphate-bearing tracts, and held mineral rights on 9 other tracts. 
Later the number of leases was reduced. Nearly all mining on prop- 
erty leased or owned by the T. V. A. has been done by contract on a 
tonnage basis. However,the T. V. A. has operated power shovels and 
draglines to remove overburden and a bulldozer to level the ground 
after mining. 

At Muscle Shoals two electric furnaces in the old nitrate plant were 
operated continuously during the fiscal year ended June 30, 1937, 
except for & shut-down for general repairs in October and November 
1936. Furnace No. 1 was operated for the experimental production 
of elemental phosphorus, which was later burned to make calcium 
metaphosphate and superphosphate. Furnace No. 2 was used for the 
production of T. V. A. superphosphate directly. Operations with 
both furnaces resulted in the production of 34,000 tons of superphos- 
phate during the fiscal year. Small quantities of calcium metaphos- 
phate, which carries 60 to 65 po P,0, were also produced. 

uring the year a full-sized unit for the experimental manufacture of 
caleium metaphosphate, with & capacity of 50 to 60 tons a day, was 
completed. A third electric furnace for phosphate operation was 
prepared during the year and an acid plant built for 1t. A fourth 
furnace was designed during the year and its construction begun. 

10 Born, K. E., Summary of the Mineral Resources of Tennessee: Tennessee Dept. of Conservation, Div. 
of Geol., 1936, 102 pp. 

Whitlatch, G. I., Phosphate Rock: Tennessee Dept. of Conservation, Div. of Geol., Markets Circ. 8, 
February 1938, 35 pp. 

11 Smith, R. W., The Phosphates of Tennessee: Tennessee Dept. of Conservation, Div. of Geol., unpub- 


lished manuscript. 
13 Cs E N., Monsanto and Phosphorus: Monsanto Current Events, vol. 16, no. 4, September 1937, 


pp. 43, 16-17, 24. 
Ee 8. D., Phosphorus for Progress: Chem. and Met. Eng., vol. 44, no. 11, November 1937, 
pp. 64 : 


18960—38—— —15 
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Many data regarding the phosphate operations of the T. V. A. are 
contained in the annual report of the T. V. A. for the fiscal year ended 
June 30, 1937, and in the report of the House of Representatives 
committee on the Independent Offices appropriation bill for the fiscal 
year 1939. Curtis, Miller, and Newton * reviewed the experience of 
the T. V. A. in phosphate smelting; and MacIntire, Hardin, and 
Oldham ** discussed calcium metaphosphate. 

The Victor Chemical Works started to erect an electric-furnace 
plant at Mount Pleasant, Tenn., for the production of elemental 
phosphorus to be shipped to its plant at Nashville for conversion into 
phosphoric acid and various phosphates. Meanwhile it continued to 
operate its blast-furnace plant at Nashville. 


VIRGINIA 


The Southern Mineral Products Corporation (a subsidiary of the 
Vanadium Corporation of America) operated its milling and concen- 
trating plant at Piney River on apatite-bearing nelsonite from its 
nelsonite deposits and produced apatite and ilmenite. 

The generally accepted belief of the origin of these Virginia apatite- 
bearing nelsonite deposits by magmatic segregation has been ques- 
tioned by Ross, who suggests instead that these deposits are of 
hydrothermal origin, the apatite and associated titanium minerals 
being deposited in & granulated anorthosite of unknown age intrusive 
into pre-Cambrian gneissic quartz monzonite country rock. Apatite 
was the earliest of the minerals deposited by the heated invading solu- 
tions, and its deposition was followed by that of rutile or ilmenite, 
magnetite, biotite, actinolite, garnet, and clinozoisite. 


WESTERN STATES 


In 1937 there were four producers of phosphate rock in the Western 
States phosphate field—one in Idaho (the Anaconda Copper Mining 
Co., Conda, Caribou County) and three in Montana (the Montana 
Phosphate Products Co., Trail, British Columbia, operating the Ander- 
son mine near Garrison, Powell County, and United States Govern- 
ment Lease, Great Falls, 076740; the Pacific Phosphates, Ltd., prop- 
erty formerly operated by Washington Phosphates & Silver Co., 
mining and grinding phosphate rock near Maxville, Granite County; 
and Cronin & Crawley, mining near Avon). Most of the production 
from the Anderson mine was shipped to Trail, British Columbia, but 
some was ground by William Anderson at a new grinding plant near 
Garrison, Mont. Most of the Western States rock was converted to 
treble superphosphate, but minor quantities were used for the prepara- 
tion of other phosphates and for direct application to the soil. Idaho 
was the larger producing State. The quantity and value of produc- 
tion in both Idaho and Montana was greater in 1937 than in 1936. 

13 Curtis, H. A., Miller, A. M., and Newton, R. H., T. V. A. Reviews Its Experience in Phosphate 
Smelting: Chem. and Met. Eng., vol. 45, no. 3, March 1938, Bee 116-120. a 

4 MacIntire, W. H., Hardin, L. J., and Oldham, F. D., Calcium Metaphosphate Fertilizers: Ind. and 
En . Chem., vol. 29, February 1937 


; pp. 224-234. 
| S. S., Mineralization of the Virginia Titanium Deposits: Am. Miner., vol. 21, no. 3, March 1936, 
pp. e 
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Western States phosphate rock sold or used by producers, 1983-37 


Idaho Montana Total 
Year Value at mines Value at mines Value at mines 
ae roe ra 
ons on ons 
Aver- Aver- Aver- 
Total age Total age Total age 
1933 ot ewes A tee 19, 751 | $80,622 | $4.08 492 | $1,238 | $2.52 | 20, 243 | $81, 860 $4. 04 
e A AAN 37,151 | 140, 397 3.78 | 2, 086 7, 613 65 | 39, 237 | 148,010 3.77 
1036 AAA AO 41,796 | 176,877 | 4.23 |27,497 | 73,701 | 2.68 | 69,293 | 250, 578 3.62 
1936__________ NA 47,113 | 203, 4.31 [36,022 | 76,066 | 2.11 | 83,135 | 279, 3. 36 
| Ls v ok san suc Susu NE 83, 436 | 356, 037 4.27 |50, 834 133, 138 2. 62 134, 270 | 489, 175 3. 64 


Considerable interest was taken in 1937 in the possible development 
of the Western States phosphate-rock deposits, and a conference !* was 
held in Pocatello, Idaho, October 8 and 9, 1937, of various Government 
and State officials and others interested in the development of the 
phosphates, following a 3-week field survey of the deposits and related 
economic factors by a party of Government and State experts. 

The principal phosphate-rock deposits of the Western States are in 
Idaho, Wyoming, Utah, and Montana. Reserves in these States have 
been estimated at nearly 6 billion tons, of which nearly 5 billion are 
in Idaho. The richest and thickest deposits are probably in south- 
eastern Idaho and adjacent parts of southwestern Wyoming. Al- 
though phosphate rock occurs at two horizons, the Mississippian and the 
Permian, only the Permian beds are believed to have much commercial 
value. Those of upper Mississippian age are less extensive and of 
poorer quality, although their proximity to present lines of transpor- 
tation would seem to compensate somewhat for this inferiority. 

The Permian phosphate-bearing formation contains one to three 
economically valuable beds of phosphate rock. The thickest and 
richest bed of phosphate rock is 4 to 7 feet thick (and in places even 
more) over large areas and contains 70 percent or more tricalcium 
phosphate, with generally less than 2 percent iron and aluminum 
oxides combined. 

The whole western phosphate-bearing region has been intensely 
folded, faulted, and eroded. The phosphate-bearing formations that 
remain are exposed i in narrow bands along the flanks of the larger and 
simpler folds, in more complex crumplings in the smaller folds, or 
along the borders of faulted areas. 


WESTERN STATES LITERATURE 
GENERAL 


WAGGAMAN, W. H. ge Review of the Phosphate Fields of Idaho, Utah, and 
Wyoming U S. Dept. Agriculture, Bureau of Soils Bull. 69, 1910. 

MANSFIELD R. Phosp hate Reserves Ample for 2, 000 Years. “Eng. and Min. 
Jour., vol. 122, 1926, pp. 810-814. 

BRANSON, C. C. Paleonto ogy and Stratigraphy of the Phosphoria Formation. 
Missouri Univ. Studies, vol. 5, no. 2, Apr. 1, 1930, 99 pp., 1 fig., 16 pls. 
MANSFIELD, G. R. Some Problems of the Rocky Mountain Phosphate Field. 

Econ. Geol., vol. 26, no. 4, June-July 1931, pp. 353-374, 2 figs. 
——————— The Western Phosphate Field. Ore Deposits of the Western States 
(Lindgren Volume). Am. Inst. Min. and Met. Eng., 1933, pp. 491-496, 1 


fig., map. 


16 Idaho Phosphate Commission and Idaho xar Planning Board Report on Phosphate Conference, 
Pocatello, Idaho, Oct. 8-9, 1937: Mimeographed, 13 pp. 
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IDAHO 


MANSFIELD, G. R. Geography, Geology, and Mineral Resources of the Fort 
Hall Indian Reservation, Idaho. eol. Survey Bull. 713, 1920, 152 pp., 4 
figs., 12 pls. (including maps). 

NIGHMAN, C. E. Fertilizer Department Phosphate Mines at Conda, Idaho. 
The Anode, vol. 9, no. 9, Butte, Mont., September 1923, pp. 1-6. 

Reseau, V. R. D. Phosphate Deposits of Idaho and Their Relation to the 
World GER Trans. Am. Inst. Min. and Met. Eng., vol. 71, 1925, pp. 
308—338. 


MaNsrIELD, G. R. Geography, Geology, and Mineral Resources of Part of 
Southeastern Idaho. Geol. Survey Prof. Paper 152, 1927, 453 pp., 46 figs., 
63 pls. Contains an extensive bibliography on pp. 403—409. 

The Idaho Phosphate Field. Min. and Met., vol. 9, no. 253, Jan- 
uary 1928, pp. 19-20, 2 figs. 

THE UNIVERSITY OF [DAHO PHOSPHATE COMMITTEE. The University of Idaho 
and the Development of Idaho Phosphates. Univ. of Idaho Bull., vol. 33, 
no. 2, January 1938, 19 pp. 

MONTANA 


GALE, + T EE Phosphate near Melrose, Mont. Geol. Survey Bull. 470, 1911, 
4 


PARDEE, J. T. Some Further Discoveries of Rock Phosphate in Montana. 
Geol. Survey Bull. 530, 1918, pp. 285-201. 

STONE, R. W., and BoNINE, C. A. The Elliston Phosphate Field, Montana. 

Geol. Survey Bull. 580, 1914, pp. 373-383. 

PARDEE, J. T. The Garrison and Philipsburg Phosphate Fields, Montana. 
Geol. Survey Bull. 640, 1917, pp. 195-228. 

—————— Phosphate Rock near Maxville, Granite County, Mont. Geol. 
Survey Bull. 715, 1921, pp. 141-145, 1 fig., 1 map. 

RicHaAnRps, R. W., and PARDEE, J. T. The Melrose Phosphate Field, Montana. 
Geol. Survey Bull. 780, 1925, pp. 1-32, 2 figs., 2 maps. 

Conbrr, D. D., Finch, E. H., and PARDEE, J. T. Phosphate Rock in the Three 
Forks-Yellowstone Park Region, Montana. Geol. Survey Bull. 795, 1928, 
pp. 147-209, 1 fig., 3 pls., including maps. Contains an extensive annotated 
bibliography. 

PARDEE, J T. Phosphate Rock near Maxville, Philipsburg, and Avon, Mont. 
Geol. Survey Bull. 847, 1936, pp. 175-188, 7 pls. (including geologic maps), 
1 fig., index map. 

UTAH 


BLACKWELDER, Error. Phosphate Deposits East of Ogden, Utah. Geol. 
Survey Bull. 430, 1910, pp. 536-551. 

ScHuLTz, A. R. A Geologic Reconnaissance of the Uinta Mountains, Northern 
Utah, with Special Reference to Phosphate. Geol. Survey Bull. 690, 1918, 


pp. 31-94. 
WYOMING 


BLACKWELDER, Eviot. A Reconnaissance of the Phosphate Deposits in Western 
Wyoming. Geol. Survey Bull. 470, 1911, pp. 452-481. 

SCHULTZ, A. R. Geology and Geography of a Portion of Lincoln County, Wyo. 
Geol. Survey Bull. 543, 1914, pp. 131-134. 

MANSFIELD, G. R. A Reconnaissance of Phosphate in the Salt River Range, 
Wyoming. Geol. Survey Bull. 620, 1916, pp. 331-349. 

Cownrr, D. D. Phosphate Deposits in the Wind River Mountains, near Lander, 
Wyo. Geol. Survey Bull. 764, 1924, 39 pp., 1 fig., 3 pls. (including map). 


FOREIGN TRADE” 


Imports.—Only a few thousand tons of phosphate rock annually 
have been imported into the United States in recent years; these 
have comprised spasmodic shipments of phosphate rock from Makatea 
and Curacao and of apatite from the U. S. S. R. The following table 
shows imports of phosphate rock and certain phosphatic fertilizer 


17 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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materials—ammonium phosphate used as fertilizer, various bone 
products, guano, and basic slag—from 1933 to 1937. 


Phosphate rock and phosphatic fertilizers imported for consumption in the United 
States, 1933-37 


1933 1934 1935 1936 1937 
Fertilizer i ge i is » 
ong ng ong ng ng 
tons Value tons Value tons Value tons Value tons Value 
ADAG si A EPE A A ecc seu 3, 5991$28, 829] 13, 100) 1$17, 187/..-..-.l........ 
Phosphate rock, crude...... 1,1201 $12 OVC |; 2 o sese Eus 100 900|- --.--|-------- (2) (2) 
Ammonium phosphates, 
used as fertilizer......-._-- 4, 140| 115, 542| 9, 955|$390, 023/10, 812|401, 431/13, 383| 475, 483| 24, 315|$984, 866 
Bone dust, or animal carbon, 
and bone ash, fit only for 
fertilizing ............--..- 28, 500| 519, 982/15, 948| 308, 873} 18, 388/354, 900/23, 215} 465, 585| 37, 341] 857, 349 
ESE age Saree tote succes 59, 772|1, 118, 268/16, 638] 337, 136/16, 219/311, 645|22, 804] 457, 209| 13, 104] 375, 650 
Slag, basic, ground or un- 
ground_._.... .. se oec 863| 10,698} 131] 2,009} 1,078} 15,136) 758) 9, 758 714| 7,339 
Precipitated bone, fertilizer 
A A A A 2 472| 11,613| 3,817} 96,166) 4,414| 120, 225 
Phosphates, crude, not else- 


where specified..........-..| (8) (3) (3) (3) (3) (3) (3) (3) | 413, 400| 4115, 926 


! Includes less than 1 ton valued at $15 from Canada, reported in Minerals Yearbook, 1937, p. 1323, as 
erude phosphate rock from Germany. 
ns SH shown separately; included with ‘‘Phosphates, crude, not elsewhere specified” beginning Jan. 1, 


3 New classification beginning Jan. 1, 1937. 
$ Imported from French Oceania; presumably phosphate rock, crude, from Makatea. 


Exports.—Exports of phosphate rock in 1937 decreased in tonnage 
and value from 1936 in accordance with the decline indicated early 
in 1937 (see Minerals Yearbook, 1937, p. 1315), owing principally 
to a shift in the source of a large part of German imports of phosphate 
rock from the United States to French North Africa. Figure 1 shows 
the trend in the quantity exported over the period since official statis- 
tics have been available. The percentage of the domestic production 
that has been exported over this period has ranged from 6 to 54 per- 
cent. (See fig. 3.) By far the greater part of these exports goes to 
Germany and Japan. (See fig. 4.) 


Phosphate rock exported from the United States, 1933-87 


Average Average 


Year Long tons Value Year Long tons Value 


value value 
19331. 2 ai 820,059 | $3, 544, 277 $4.28 || 1036............ 1, 208, 951 | $6, 776, 917 $5. 61 
LEE 993, 493 5, 008, 532 5.04 || 1937...........-- 1,052,802 | 5,818,231 5. 53 
1938. n 2 1, 104, 394 5, 773, 506 5. 23 


Exports of both hard rock and land pebble decreased in 1937 from 
1936. The following table shows total exports of high-grade hard 
rock and land-pebble phosphate rock, as well as the shipments of each 
type of rock to various foreign countries from 1933 to 1937. 
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1900 1905 1910 1915 1920 1925 1930 1935 1940 


FIGURE 3.—Percentage of domestic production of phosphate rock exported, 1900-1937. 


Country SE of metric tons 


Germany 


Japan 

Sweden 
Czechoslovakia 
Italy 

Spain 

Hungary 
Poland 

Austria 
Holland 

United Kingdom 
Switzerland 

, Belgium 


FIGURE 4.—Exports of domestic phosphate rock in 1936 to countries of final destination outside of North 
American Continent. Data are from Phosphate Export Association. 
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Phosphate rock exported from the United States, 1933-37, by countries 
HIGH-GRADE HARD ROCK 


1933 1934 1935 1936 1937 
Country E O ES E A E ES aaa 
Long | value | Long | value | TODS | Value | TODE | value | 1028 | value 
Australia... ol... 2.1331 IUS YOU AE A E MAA A A 
Belgium... A A 5,925]. 3 2751... 1.222 Sas 4,300} $30,100 4,250| $29, 750 
British West Indies | 

(CORO PO. A, A O PA 2 SAU AN A A Lois 
Canada............. 977| $7,308 823 8, 628| 28, 907| 121,686| 39,271| 274,934| 49,970| 305, 865 
Eeer 97 yd O ee eos A PR E GE AA AA 
oy EE 24,840) 173, 092| 38, 100| 266, 700| 49,880} 349, 160} 72, 400| 507,950| 31, x 216, oe 

y EA AAA AAA AAA AA AA AAA EAN DeC 
Lithuania........... 11,000|  77,000| 7,000|  49,000| 6,000)  42,000|.......|.......-- 12, 1501 85,050 
Netherlands......... 2, 750|  19,250| 14,600| 102,200| 19,575| 137,025| 15,050| 115,350| 1,800| 12,600 
IL MA PA A 1 31 4 79 RA IA 50 812 
Poland and Danzig..| 2,7001  17,550|.......|.........|]..----.|..---.-.- 7,700|  53,900|.......].......- 
Sweden_.... A eo 29,630} 192, 595| 25, 700| 169,075| 25, 225 174, 350| 20, 800| 145, 600 

42,364| 295, 152| 97,612| 672, 900/130, 068| 819, 017|163, 946|1, 156, 584/120, 478| 795, 704 

LAND PEBBLE! 
1933 1934 1935 1936 1937 1 
Country 
ODE Value Gone Value fone Value UK Value fone Value 

Ausia oot A WEE BEE, EE 3, 000| $15,750 3,001 $15,005| 7,397| $42,308 
Belgium......... 9,764| $39,812] 4,986| $30,804 3, 203| 16,794)  77,972| 478,384| 88,050} 540,730 
British West In- 

dies (*Other").|........|......--- 5 OO) E AAA E AS A AA 
COD ptc A 14, 210 51, SC 28,650| 164, 939| 29,562} 160,028]  37,853| 165, 166| 60, 174| 267, 983 

PE A .-. 02] `, 7 Y AAA, TASA E IA MP E A A 
Czechoslovakia...| 2,998;  14,540|.......|.........]|...-...]|.----.---- 5,983}  30,114| 29, 404| 185, 867 
Denmark........ 28, 696 116, 453| 32, 013| 143,817) 36,186| 159,242|.........|........- 7 331 34, 404 
Finland..........].......].......-.- 3, 500 14, 8751; s; AAA A NORTE. opu. NEUEN 
France..........- 2, 750 6, 875 3, 006 15,480| 3,671 20,0441. 2 ee el seems VE 
Germany........ 130, 446 587, 678 143, 882 740, 458/211, 17911, 157, 410| 278, 404|1, 660, 5081189, 603|1, 104, 534 
PINGS y: A A A O A GE 4, 852 24, 163 26, 206 135, 330 
Italy............. 87,767| 384, 690|106, 760| 571, 107| 60,643| 359, 123 65, 813 393, 657 69, 012 426, 094 
(RE EE 157,362| 485, er 213, 620} 880, 824|222, 110] 952, 974 281, 79711, 176, 953 278, 15511, 153, 910 

atvia........... ; LAB roi AAA AAA DESERT erp ARA, c Neto TT 
Netherlands...... 153, 130 639, 662/158, 629| 792, 600 e 769| 812,060| 142,432| 904, 135| 98,850| 628, 370 
IN OF WAY A A A A A 499 11, VAS AA SS MO DEE 
Poland aad Dan- 

DAG Luya ne 20, 418] 114, 450| 34,994] 219,081] 28,499] 176,781] 16,654] 93,428] 17, 586) 115, 975 
RUMANIA A A AA ee es 11, 298| 56,490); 12,852 04,200|.......|......... 
Spain............ 73,178| 327,715| 89, 226| 412, 799 140, 329| 668, 454 28,720] 151,789].......|].......-- 
Sweden.......... 63,720| 299,836] 41, 645 188, 532 29, 738| 165, 491 45, 664 291, 870| 48, 608| 306, 412 
Switzerland A A A AA AA A A O ES 4, 814 37, 068 
United Kingdom.| 27, 400| 108, 141| 22, 693 97, 419| 28,659] 126,776 43,008| 170, 901 5, 488 28, 940 
Yugoslavia....... 1, 650 8, 250| 12,272} 62,798] 16,891| ` 95,499|.........|......... 1, 496 8, 602 


786, 69513, 249, 225/895, 88114, 335, 632 974, 326/4, 954, 48911, 045, 005|5, 620, 333/932, 324|5, 022, 527 


1 Beginning in 1931 classification changed from “Land pebble and other" to “Land pebble” and “Other 
phosphate materials.” 
1 “Sintered matrix'' excluded from “Land pebble” in 1937; placed in “Other phosphate materials" class. 


Other phosphate materials exported from the United States, 1931-37 


Y ear Long tons Value Y ear Long tons | Value 
A 0o 4,008 | $183,319 || 109 3,984 | $154, 429 
1932... A ae 1, 195 59, 648 || 1920 ---------------- 3, 489 165, 385 
1033 A 3, 385 149, 662 || 1937 1... . 2... LL... .... 55, 665 466, 850 
1934 A cmi EAS 6, 153 218, 499 


1 Includes sintered matrix. 
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Data as to exports of sintered land-pebble matrix from Pembroke, 
Fla., are not available separately. They were formerly included with 
land pebble but are now placed in another class of exports, “Other 
phosphate materials," which in 1937 amounted to 55,665 long tons 
with a value of $466,850. This class includes bone ash, dust, and meal, 
animal carbon for fertilizer, basic slag, sintered matrix, etc. 

Exports of high-grade, hard-rock phosphate from the various cus- 
toms districts are shown in the following table. The exported rock 
comes from the hard-rock phosphate mines of Florida, Montana, and 
Idaho. The Florida hard rock is largely exported to Europe, while 
most of that from the Montana and Idaho customs district is from 
Montana and goes to the smelter of the Consolidated Mining & 
Smelting Co. of Canada, Ltd., at Trail, British Columbia. 


High-grade hard-rock phosphate exported from the United States, 1936-37, by customs 
districts 


1936 1937 
Customs district a s 
Long tons Value Long tons Value 


— C | — r || mnc ciim mre Re mto | E PEE te D EP SED 


BUONO sx a E tis e D o e ua u t 1, 948 $20, 391 324 $3, 625 
RUN 0 A ei es A A A APIO A AO 2 19 
NI AA O nsi du oie 124, 675 881, 650 70, 457 489, 016 
IP A A aces be ood ebook 1 9 
ROT Z ¿L cele ooo os et oe cinco e ed (1) 1 1, 
Montana and Idaho. ....... 37, 323 254, 534 49, 401 300, 786 
A AAA A A cine domes 
AUN ls A A AA A 3 31 
VE A A A A A (1) 

163, 046 | 1,156, 584 120, 478 795, 704 

1 Less than 1 ton. 


WORLD RESERVES 


World reserves of phosphate rock have been estimated ' at about 
16% billion tons, of which about 97 percent is to be credited to three 
areas—the United States, the U. S. S. R., and North Africa. The 
United States and the U. S. S. R. each hold over a third of the total 
reserves, and North Africa holds about one-fourth. The remaining 3 
percent is scattered in various localities throughout the world. At 
the present rate of consumption of about 12 million tons a year these 
reserves will last over 1,000 years. 


WORLD PRODUCTION 


Ninety years ago, in 1847, mining of phosphate rock was begun in 
the County of Suffolk, in England. Today, mining operations for 
phosphate rock are carried on in nearly 60 countries scattered all over 
the world, and the annual world production of phosphate rock in 
normal years reaches 11 to 12 million tons. (See fig. 1.) 

In 1936 four nations, with their possessions, accounted for most of 
a production of nearly 11% million tons—the United States and 
France, each with about 3% million; U. S. S. R., with 2% million; and 
the British Empire, with 1% million. The average B. P. L. content of 

18 Joint Committee of the Association of Land-Grant Colleges and Universities and of the Department of 
Agriculture, Report on The Conservation and Use of Our National Phosphate Resources for the Permanent 


woe of the American People: Presented at the November 1936 Meeting of the association at Houston, 
ex., pp. 
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all the rock produced is estimated to have been 71 percent, but the 
grades ranged from 37 percent B. P. L. in the phosphate rock mined 
in Poland to over 86 percent in rock from Curacao.” 


World production of phosphate rock, 1983-87, by countries, in metric tons 


[Compiled by M. T. Latus] 
Country 1933 1934 1935 1936 1937 

Pl AAA A sau sss 587, 753 532, 210 603, 863 530, 998 630, 100 
Angaur Island WEE 66, 492 72, 148 70, 468 (3) (2) 
Australia: 

New South Wales.....................- 71 210 239 178 (2) 

South Australia.......................- 20. EM Ee up CORNER ms (1) 
AAA A A AAA oe ds. iE 120 (2) 
AAA A A 25, 130 14, 385 173, 360 16, 090 (2) 
Canada nicolas cacas 2, 008 7 47 91 
Bet EE 8, 000 8, 000 8, 000 8, 000 8, 000 
Christmas Island (Straits Settlements) 4... 92, 745 129, 780 149, 341 157, 564 (2) 
MOOV A ok Ce saya IA cu er 440, 632 437, 933 473, 896 §31, 031 (3) 
RESLOHISS. ui eo da cce me E 8, 950 10, 609 11, 642 11, 408 (2) 
Frant o sensensa eeaeee a usus 76,650 66, 800 49, 600 1 (2) 
E Nee ee (2) 735 180 1, 060 (2) 
India, British... ....... ... se .... 38 60 104 130 (3) 
Es AA VE 4, 600 5, 888 10, 336 (2) 
A AA A VE 500 AA (2) 
EC A uei a Lt 34, 739 56, 500 91, 248 113, 102 (1) 
Madagasesf... .o2oc2o-c2cez See ode 13, 100 8, 340 6, 000 5, 349 (2) 
Makatea Island 4..........................- 79, 045 77, 470 130, 353 122, 936 166, 726 
Morocco, French *......-.------------------ 1, 107, 333 | 1,266,796 | 1,303,182 | 1,257,796 | 1, 501, 767 
Nauru and Ocean Islands $_...............- 670, 898 565, 522 707, 051 965, 349 (2) 
Netherland India 7, 946 5, 013 11, 553 12, 072 (3) 
Netherland West Indies: Curacao 4......... 85, 550 100, 627 90, 709 78, 131 (3) 
New Caledonia............................. 6, 000 2, 000 11, 855 2, 254 (3) 
Philippine Islands.......................... 3, 097 20, 406 1, 309 407 | ounce 
POlANG E 6, 350 7, 655 11, 64] 12, 497 (2) 
Rumania A A A 1, 219 2, 784 1 (2) 
Seychelles Islands 4......................... 12, 307 12, 062 10, 082 21, 720 (3) 

AA nuk A mesma SSE 14, 507 19, 297 (2) (2) 

Tanganyika Territory.......-.---.-.-------|------------ 208 104 |. 2 So (3) 
PONISI. asada ads 1,810,000 | 1,766,000 | 1,500,000 | 1,488,000 | 1,785, 300 
Union of South Africa...................... 1, 181 T pat, (See cena ONE (2) 
USD. Io at asa eel 213, 400 382, 800 767, 900 920, 000 2 


.8. 8. R. (2) 
United States (sold or used by producers)..| 2,530,282 | 2,880,017 | 3,091,211 | 3,405,654 | 4,019, 686 


1 Exports during fiscal year ended Mar. 31 of year following that stated. 

2 Data not available. 

? Estimated (Imp. Inst. London). 

4 Exports. 

5 Shipments, including exports as follows: 1933, 1,091,174 tons; 1934, 1,255,847 tons; 1935, 1,296,052 tons; 
1936, 1,247,923 tons; 1037, 1,484,562 tons. 

* Exports during fiscal year ended June 30 of year stated. 

? Apatite concentrates. Production of apatite ore in 1936 amounted to 2,000,000 tons. In addition low- 
grade phosphate rock is produced, but production data are not available. 


WORLD MARKETS AND INTERNATIONAL TRADE 


The world's greatest market for phosphate rock is Europe; smaller 
important markets are the United States, Japan, and Australia. 
Most of the demands of the European market are met by shipments 
from the North African mines and, to a much smaller extent, from the 
United States. Japan obtains its phosphate rock principally from 
the United States and Egypt, and Australia is supplied from Nauru 
and Ocean Islands in the Pacific Ocean north of Australia. Annual 
details of these shipments are published in Superphosphate (London) 
and in a table issued by the Phosphate Export Association (New 
York). The data for 1932 have been diagrammed,? as have also those 
for 1934.” 

19 Gray, A. N., Statistics of Phosphate and Superphosphate for 1936; I, Phosphate Rock: Superphosphate 
(London), vol. 11, no. 1, 1938, pp 


). 1-6. 
20 Bureau of Mines, Minerals Yearbook, 1936, p. 80. 
21 Bureau of Mines, Foreign Minerals Division, work cited in footnote. 
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TECHNOLOGY 


Elemental phosphorus.—In 1937 elemental phosphorus suddenly 
became a chemical of great industrial and agricultural importance as 
a result of a change in the method of manufacture of phosphoric acid. 
Phosphorus vapors, formerly burned as they came from the smelting 
furnace to phosphoric acid, are now condensed to be burned later, 
sometimes in another locality. The element is produced in large 
quantities and moves in tank-car lots, although as yet little enters the 
channels of trade as such. The largest producer of elemental phos- 
phorus at present is the Monsanto Chemical Co. near Columbia, 
Tenn. Others are the American Agricultural Chemical Co., South 
Amboy, N. J.; The Phosphate Mining Co., Nichols, Fla.; Oldbury 
Electro Chemical Co., Niagara Falls, N. Y.; and the T. V. A., Muscle 
Shoals, Ala. The Victor Chemical Works is building an electric- 
furnace plant in the Tennessee brown-rock field for the production of 
elemental phosphorus. The blast-furnace plant of the Pembroke 
Chemical Co., Pembroke, Fla., is not producing elemental phosphorus 
at present. Articles describing the Monsanto plant are referred to 
under “Review by States." A brief statement of the economics of 
elemental phosphorus has been given by McBride.” 

Calcination.— Research on the calcination of phosphate rock and the 
properties of the calcined phosphate was continued during the year, 
and several papers embodying the results have been published lately.% 

Blast-furnace smelting of phosphate rock.—The results of experiments 
on the blast-furnace smelting of phosphate rock prior to October 1933, 
performed by the United States Department of Agriculture, were 
published early in 1937.” 

Ore dressing.— The flotation and agglomeration with tabling of 
phosphate rock were discussed by Ralston,* of the Bureau of Mines. 

Quantitative analysis.—A new method for the accurate determina- 
tion of P.O; in phosphate rock and similar materials has been worked 
out by J. I. Hoffman and G. E. F. Lundell, of the National Bureau of 
Standards.” 


22 McBride, R. S., Government Aid to Farmers Produced All-time Fertilizer Record: Chem. and Met. 
Eng., vol. 45, no. 2, 1938, pp. 85-87. 

23 Ross, Wm. H., and Jacob, K. D., Report on Phosphoric Acid. Availability of Calcined Phosphate 
and Other New Phosphatic Materials as Determined by Chemical and Vegetative Tests: Jour. Assoc. Off. 
Chem., May 1937, pp. 231-249. 

Whittaker, C. W., Adams, J. R., and Jacob, K. D., Hygroscopicity of Fertilizer Mixtures. Effect of 
Calcined Phosphates: Ind. and Eng. Chem. (Ind. Ed.), vol. 29, no. 10, 1937, pp. 1144-1148. 

Marshall, H. L., Reynolds, D. S., Jacob, K. D., and Tremearne, T. H., Phosphate Fertilizers by Calci- 
nation Process. Reversion of Defluorinated Phosphate at Temperatures below 1,400? C.: Ind. and Eng. 
Chem. (Ind. Ed.), vol. 29, no. 4, 1937, pp. 1294-1298. 

Beeson, K. C., and Jacob, K. D., Chemical Reactions in Fertilizer Mixtures. Reactions of Calcined 
Phosphate with Ammonium Sulphate and Superphosphate: Ind. and Eng. Chem. (Ind. Ed.), vol. 30, 


p. 304-308. 
Knight, H. G., Report of the Chief of the Bureau of Chemistry and Soils, 1937: U. S. Dept. Agriculture, 


Hill, W. L., Hendricks, S. B., Jefferson, M. E., and Reynolds, D. 8., Composition of Defluorinated 
Phosphate: Ind. and Eng. Chem. (Ind. Ed.), vol. 29, no. 11, 1937, pp. 1299-1304. 

24 Royster, P. H., Clark, K. G., Hignett, T. P., Bowe, L. E., Lansdon, H. I., Southard, J. C., and Turren- 
tine, J. W., Blast-furnace Processes for the Production of Phosphatic and Potassic Fertilizer Materials: 
U. S. Dept. Agriculture Tech. Bull. 543, April 1937, 75 pp. 

35 Ralston, O. C., Froth Flotation and Agglomerate Tabling of Nonmetallic Minerals: Trans. Canadian 
Inst. Min. and Met., vol. 40, 1937, d 601-720. 

26 Hoffman, J. I., and Lundell, G. E. F., Determination of Phosphoric Anhydride in Phosphate Rock, 
Ge ph atë, and Metaphosphate: Nat. Bureau of Standards, Jour. Research, vol. 19, no. 1, July 1937. 
pp. . 
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SUPERPHOSPHATES 


The following table shows the salient features of the superphosphate 
industry in the United States, 1934-37. 


Summary of statistics for superphosphate industry in the United States, 1934-37 


1934 1935 1936 1937 
Production: 1 
Bulk superphosphate. ................. short tons..| 2,868,016 | 2,954,130 | 3,412, 486 4, 429, 707 
. Base and mixed good... do.... 116, 533 109, 609 142, 459 122, 680 
Shipments: ! 
Bulk superphosphates, to consumers. ........ do.... 829, 490 824, 177 997, 011 1, 046, 334 
Bulk superphosphates, to others............. do....| 1,120,367 | 1,223,132 | 1,672,049 2, 130, 860 
Base and mixed goods. ...................... do....| 1,264,216 | 1,354,728 | 1,480, 719 1, 723, 590 
Stocks in manufacturers” hands, Dec. 31: ! 
Bulk superphosphates......................- do....| 1,159,392 | 1,217,767 | 1,133,640 1, 313, 327 
Base and mixed goods. ...................... do.... 567, 974 619, 909 657, 828 784, 532 
Exports of superphospbates 3...............- long tons. - 59, 148 54, 965 68, 368 78, 949 
Imports of su hosphates 1. _-..--------------- do.... 16, 308 20, 543 18, 395 57, 930 
Sales of phosphate rock by producers for superphosphate 
viele EE long tons..| 1,561,066 | 1,690,554 | 1,768, 677 2, 391, 245 


co of the Census, Monthly Statistics Superphosphate Industry; 16 percent available phosphoric 
acid. 
3 Bureau of Foreign and Domestic Commerce. 


The following table shows details on the source of imports of super- 
phosphates and the destination of exports of domestic superphosphates 
for 1936 and 1937. 


Superphosphates (acid phosphates) imported into and exported from the United 
States, 1986-87, by countries 


Imports Exports 
Country 1936 1937 1936 1937 
fone Value reas Value ere? Value one Value 

Belgium....................- 1,348 | $36,070 | 3,316 | $180, 422 |... |... ......]-------.|---------- 
A A . ntn 8,832 | 161,485 | 17,514 | 279,184 | 55, 429 | $550,835 | 57,038 | $620, 636 
CUbDüseeccccui2c A ciel A iei ceca ; ; 17, 487 175, 632 
Dominican Republic. .......|........|]..........].--.-... |. --------- 2, 504 43 1, 959 
REG ia a WR 99 5, 600 136 6:300 A E A A 
Germany.................... 792 9,048 E E 15 210 AAA A 
E AAA A E A A 97 1, 519 46 915 
JADEN eege 6,938 | 125,578 | 4,449 78, 213 179 A EES 
h^ alc AAA PA ee AS Sus 18 567 65 2, 390 
Netherlands................. 426 5,025 | 32,515 | 440, 141 101 1:120 AAN EE 
A T u uu u PES EE MEA AS otc noes eee tos 142 5, 381 

MUP ROY AA, AA PRA A, IA AS AMA 1,375 10, 999 
Uni KlInedom... do A AAA A ied des 2, 045 27,039 | 2.582 20. 530 
West Indies, “Other British".|........|..........|.-.-....|.----.-..- 95 1, 216 120 1, 692 
der ouch . |... . . AAA AA AS 34 1, 161 Bl 928 


18,395 | 342,806 | 57,930 | 984,260 | 68, 368 | 687,586 | 78, 949 841, 062 
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Statistics for 1935 covering international trade in superphosphate 
and production and consumption of superphosphate in various countries 
were published early in 1937.7 


BASIC SLAG 


Basic slag is an important competitor of phosphate rock and super- 
phosphate as a source of fertilizer phosphorus in various European 
countries. The domestic market for this material is limited and is 
satisfied by the importation of a small quantity and by the production 
of some 35,000 tons annually in the Birmingham iron district of 
Alabama. 

European production of basic slag in recent years is shown in the 
following table. 


Production of basic slag, 1933-86, by countries, in metric tons ! 


Country 1933 1934 1935 1936 
Europe: 
A AAA O IS 610, 000 660, 000 569, 000 605, 000 
Czechoslovakia. ..................-..... ll eee 71, 000 94, 000 125, 000 145, 000 
zr ced 
ARR SUPREMI MALO UR CE A E E 267, 000 323, 000 (2) (2) 
Other ci A A 988, 000 879, 000 940, 000 1, 035, 000 
RS IA O S 830, 000 1, 358, 000 | 2 2, 025, 000 | 1 2, 385, 000 
Irish Era d EE 500 700 Loans. 3 
Luxemburg............ . ara .. .. .......... l... ...- 393, 000 409, 000 396, 000 430, 000 
Poland AAA u usu A CAES Se cocti , 400 (š) 
SwodOl. EE EE 8, 900 13, 000 15, 000 . 16, 000 
2 ` ën, E, MEN" , 000 41, 000 (3) 
United Kingdom tu u 225-2 e dcweecekbi ons 194, 000 266, 000 276, 000 302, 000 
Total RE erte ei 3, 362,400 | 4,031,700 | 4,388,400 | 5 4, 918, 000 
United States L--.0ooococccccococcooneonccccoooooooo. 25, 000 25, 000 25, 000 36, 000 


1 Adapted from figures published by Imperial Institute, London. 
2 Production of Saar included with Germany. 

3 Data not yet available, 

4 Estimated amount ground and used as fertilizers. 

5 Exclusive of Irish Free State, Poland, and U. 8. 8. R. 

6 Estimated. 


31 Gray, A. N., Statistics of Phosphate and Superphosphate for 1935, IT, Superphosphate: Superphosphate 
(London), vol. 10, no. 3, 1937, pp. 43-50. 
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More talc, pyrophyllite, and ground soapstone were sold in 1937 
than ever before. Of the 14,000-ton increase over 1936, about 10,000 
tons were sales to the ceramic industry alone, which only a few years 
ago used no talc. Increases were noted in quantity and value of 
domestic sales (ground, sawed, and manufactured products), imports 
(crude and manufactured products), and exports (crude and ground 
talc, steatite or soapstone, and talcum powder). Domestic sales 
of crude increased in quantity but decreased in value. The average 
value of the talc sales was a little higher. 

Ground soapstone is included with talc in this chapter because 
soapstone is essentially impure talc and when pulverized is used for 
the same purposes as tale. Pyrophyllite also is included, following 
the custom established many years ago in these annual reports of the 
tale industry. Pyrophyllite resembles talc in certain physical prop- 
erties and uses, but instead of being a hydrous magnesium silicate 
like talc (Mg;Si,Oi (OH);) it is a hydrous aluminum silicate 
(Al,S1,0;.(0H)2), as is kaolin, which, however, has a somewhat 
different composition? (Al,Si.O;(OH),) and structure. 


Several general papers on the talc industry have appeared recently.‘ 
1 DS gold in slabs or blocks is included in the chapter on Stone 
2 Swartz, Classification of the Natural Silicates: Am. Mineral., Vol. 22, No. 11, 1937, pp. 1073-1087; 


No. Bad pt. 1 e L. ho À 1161-1174. 
"i gene Structure of Mineral. oe Perey. Pres Ithaca, N. Y., 1937, 292 pp. 


d 
Mineral Industry, Talc d VC Ze [in 1936]: Vol. 45, 1937, DP. 575-579. 
aterials; Talc: McGraw-Hill Book Co., 
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Salient statistics of the talc, pyrophyllite, and ground-soapstone industry in the 
United States, 1936-87 


1936 1937 


Short tons Value Short tons Value 


SS eee Ead 


Sales by producers: 
e DUI" "rS 10, 910 $59, 556 11, 087 $52, 750 
Sawed and manufactured. ......................... 618 90, 542 1,10 e 
Ground EE 204, 663 | 2, 193, 073 217, 811 2, 397, 323 


216, 191 | 2,343, 171 229, 999 2, 661, 753 
-L 


Imports for consumption: 


Crude and unground steatite and French chalk. ` ` 188 2, 915 324 7, 644 

Manufactures (except toilet preparations) wholly 
or partly finished. ............................... 24, 332 453, 752 26, 552 465, 175 
24, 520 456, 667 26, 876 472, 819 

Exports: 

Talc, steatite, and soapstone, crude and ground.... 6, 670 115, 434 8, 878 149, 625 
Powders—talcum (in packages), face, and compact. (1) 803, 571 (1) 966, 473 
ee 919,005 |............| 1,116, 098 


1 Quantity not recorded. 


In 1937, talc, pyrophyllite, and ground soapstone were produced in 
nine States, seven in the East and two on the Pacific Coast. Most of 
the production came from the eastern area. Pyrophyllite was 
produced in North Carolina only.* 

According to Stuckey,* the North Carolina pyrophyllite deposits 
are metasomatic replacements of acid tuffs and breccias of both dacitic 
and rhyolitic composition by hot solutions given off by some deep- 
seated intrusive. The deposits are scattered 1n a broad belt extending 
southwestward through central North Carolina. 'The most important 
deposits are in the Deep River district in Moore and Chatham 
Counties about 60 miles southwest of Raleigh and near Staley in 
Randolph County.’ 

The deposits of this region have been known for over 100 years and 
have been worked with few interruptions for over 80 years. No 
figures are available as to the production of pyrophyllite from this 
area, as they have always been included with the talc figures in the 
annual reports of this series. In 1937, several companies were operat- 
ing in this field—the Carolina Pyrophyllite Co. near Staley, Randolph 
County, & subsidiary of the Tennessee Mineral Products Corporation, 
which in turn is a subsidiary of the United Feldspar Corporation, 10 
East 40th St., New York City; the Standard Mineral Co., Inc., near 
Hemp, Moore County, a subsidiary of R. T. Vanderbilt Co., 230 Park 

5 Engineering and Mining Journal, Pyrophyllite Tale Mining Booms in North Carolina: Vol. 139, 
No. 1, 1938, pp. 36-37. . . . 

6 Stuckey, J. L., The Pyrophyllite Deposits of North Carolina: North Carolina Dept. of Conservation 
and Development Bull. 37, 1928, 62 pp 


? Burgess, B. C., Pyrophyllite, a New Development—the Gerhardt Deposit: Bull. Am. Ceram. Soc., Vol. 
15, No. 9, 1936, pp. 299-302. 
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Ave., New York City; the Pyrophyllite Talc Products, Inc., Glendon, 
Moore County; and the North Carolina Natural Products Corpora- 
tion, of Fayetteville, N. C., with plant at Glendon, Moore County, 
reported to be a reorganization of the Talc Mining & Milling Co. 
The Carolina Pyrophyllite Co. shipped its crude pyrophyllite to the 
mill of the parent company, the Tennessee Mineral Products Corpora- 
tion, at Spruce Pine, Mitchell County, for grinding. 

North Carolina pyrophyllite has been used in various industries— 
ceramic, roofing paper, cotton cordage, textile, rubber, soap, pipe- 
covering compounds, asbestos, paint, toilet, bleaching, crayon and 
pencil, and sheet asphalt. 

The talc deposits of North Carolina were described by Stuckey in 
1937 ê as lenticular in shape and irregular in size, occurring in associa- 
tion with the Murphy marble (Cambrian) over a length of some 40 
miles in the extreme southwestern corner of the State. "The talc 
presumably was formed by replacement of the marble by hot magmatic 
solutions originating from nearby quartz-diorite intrusives. 

Some of the productive tale deposits of the Death ¿Valley district of 
southeastern California were described by Sampson.? 


SALES 


Sales of talc, pyrophyllite, and ground soapstone in 1937 rose to an 
all-time record ‘of 229,999 short tons, well above the general level 
of 210,000 to 220,000 tons that has marked the upper limit of sales 
since 1917. Sales increased 6 percent in quantity and 9 percent in 
value over 1936. Most of the increase was in the sales of ground 
— although sales of crude and sawed and manufactured also 
advance 


Tale, pyrophyllite, and ground soapstone sold by producers in the United States, 
1933—37, by classes 


Sawed and manu- 
Crude facture Ground Total 
Year 

Short Short Short Short 

tons Value tons Value to Value tons Value 
lr GE i $46, 553 246 | $31,686 | 159,792 |$1, 653, 643 | 166,023 | $1, 731, 882 
ERZ A 8, 767 659 174 46, 918 29,564 | 1,346, 108 138, 1, 448, 685 
1935. 2...2- 10, 725 57, 259 841 63, 211 161,150 | 1,727, 585 172, 71 1, 848, 
1936 sic tenses , 91 59, 556 618 90, 542 , 6 2,193,073 | 216,191 | 2,343, 171 
AS 11, 087 52, 750 1,101 | 111,680 | 217,811 | 2,397,323 | 229, 2, 561, 753 


Sales by States. —Increased sales were reported in 1937 by six of the 
nine producing States and decreases by only Vermont, Pennsylvania, 
and Washington (see fig. 1). The New York talc industry nearly recov- 
ered from the effects of the 1932 depression, but the sales in 1937 
were still a little below the 1929 peak. Vermont has not done so 
well, as the 1937 sales were only about two-thirds of those of 1929 
and less than half of the maximum production—93,960 tons in 1917. 
Sales in both California and North Carolina reached all-time highs 
in 1937. 


8 Stuckey, Jasper L., Tale Deposits of North Carolina: Econ. Geol., Vol. 32, No. 8, December 1937, 


pp. 1009-1018. 
* Sampson, R. J., Mineral Resources of the Resting DES Region, Inyo County: California Jour. of 


Mines and Geology, Vol. 33, No. 4, October 1937, pp. 264-27 
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FIGURE 1.—Production of tale, pyrophyllite, and ground soapstone in the United States, 1928-37, by States. 


Talc, pyrophyllite, and ground soapstone sold by producers in the United States, 
1936-87, by States 


1936 1937 
State ——————— 
Short tons Value Short tons Value 


ES || ae ccrta d M «nm RENE T CURED GERUNT FOU DERECHO qarpaq. 


California socials dsc deis 28, 199 $403, 392 32, 495 $427, 031 


o eeh 11, 473 114, 545 11, 984 148, 177 

NOW do AAA ODE 85, 429 | 1,043, 232 96, 140 1, 215, 834 

North: Carolina. u s u u cca wate elec erate 27, 877 280, 026 28, 250 271, 013 
A A TEE MEAE kuma 45, 746 410, 045 41, 118 884, 474 

Washington 2c ose cowed seco ced ase bees 462 1, 805 

Undistributed L.A 17, 005 90, 126 19, 606 108, 470 


216,191 | 2,343, 171 229, 999 2, 561, 753 


1 Includes Maryland, Pennsylvania, and Virginia. 


MARKETS 


The markets for talc, pyrophyllite, and ground soapstone are 
shifting. For many years the paint, paper, rubber, and roll-roofing 
industries, in about the order named, were the principal customers. 
In 1937, the ceramic industry, which in 1929 took only a negligible 
quantity of these materials, took 13 percent of the total sales compared 
with 9 percent in 1936 and ranked as the third consuming industry, 
barely exceeded by the paper industry. The paint industry, which 
formerly took nearly one-half of the total talc, pyrophyllite, and 
ground soapstone sales, now takes about a quarter of the sales. The 
percentage of these commodities consumed in the paper, toilet prep- 
arations, and foundry industries was the same in 1936 and 1937; but 
the rubber, and roofing industries took less in 1937 than in 1936. 

The increase in sales to the ceramic industry—over 10,000 tons 
more in 1937 than in 1936, can be ascribed ced to the greater use 
of talc as a constituent of glazed wall tile, employed principally in 
tiled bathrooms. Nothwithstanding competition from many other 
kinds of wall-covering materials, the demand for more bathrooms, 
which is far greater than the demand for more homes due to the desire 
for two or more bathrooms per housing unit, coupled with the altera- 
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tion of ceramic mixtures to include talc or pyrophyllite, has boosted 
sales of these materials greatly. 

Talc, pyrophyllite, and ground soapstone are also used as fillers in 
many articles of commerce; as polishes for rice, peanuts, and glass; as 
ingredients of lubricants, concrete, plaster, and insecticides; and in 
crayons. Calcined talc is utilized in the electrical and refractory 
industries. Individually these markets are small, but in the aggre- 
gate they consumed 12 percent of total sales in 1937. 


Talc, pyrophyllite, and ground soapstone sold in the United States, 1936-37, by uses 


1936 1937 
Ka P t of P t of 
ercent o ercent o 
Short tons total Short tons total 

Palni. 2s cescczadv2tenuwausoihsu ic 56, 613 26 59, 660 26 
EE 30, 996 14 32, 127 14 
o AE A re Au E 19, 073 9 29, 793 13 
KEE A NA 27, 076 13 26, 941 12 
O01658 one epost ss ee a A 25, 160 12 23, 551 10 

Toilet pDrepngarations 4, 293 2 4, 340 
A MA A 2, 781 1 3, 228 1 
Other USOS escocia ides 25, 091 12 28, 265 12 
NOLTeDOEod uuu co ras 25, 108 11 22, 094 10 
216, 191 100 229, 999 100 


PRICES 


The average value per ton of all grades of talc, pyrophyllite, and 
eround soapstone, as reported to the Bureau of Mines by producers, 
dropped from $12.50 per ton in 1928 to $10.43 in 1933. Turning 
upward in the following year 1t rose steadily to $11.14 in 1937, 30 
cents per ton higher than 1n 1936, and about where it was in 1931 and 
1932. 

Prices of imported talc range from $10 to around $80 per ton. 
Canadian tale competes in price with domestic talc, the average 
declared value in 1937 being $10.25 per ton. The French talc im- 
ported in 1937 had an average value of $16.10, a little higher than the 
Canadian tale. Manchurian talc sells to the United States for about 
$30 to $40 per ton and a little off-color material at $20. Italy sells 
to the United States mostly grades of talc costing $30 to $40 per ton, 
f. o. b., wholesale prices delivered to the American customers ranging 
from $45 to $80 per ton. Ground tale from Sardinia sells in the 
United States at $40 to $50 per ton.!? 


Average value per ton of talc, pyrophyllite, and ground soapstone sold by producers 
in the United States, 1933-87 


A ELE $10. 4311936 A $10. 84 
Ke ——— I0. 40 | 1994 neus caoba 11. 14 
TOSS c RE LA e iu 10. 70 | 


DEVELOPMENTS IN THE INDUSTRY 
During 1936 and 1937 froth-flotation tests have been conducted 
on both fibrous and foliated talc ores from the Gouverneur (N. Y.) 


10 Tyler, Paul M.., Tale: Mineral Trade Notes, Vol. 6, No. 1, January 20, 1938, pp. 28-29. 
78560—_38——_76 
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talc district in the Adirondack region." Talc-tremolite, talc-quartz, 
and talc-dolomite types of ore were tested. The flotation concen- 
trates from each were enriched in talc. Talc is a natural floater, 
and many reagents will float it. Pine oil was found to be satisfactory 
for foliated talc, whereas amine-type reagents were more suitable for 
fibrous talc. Ralston says that the real problem involved in these 
studies appeared to be one of depression. Other minerals rubbed 
with talc take on a talcose coating and must be depressed ; otherwise, 
dispersants or detergents must be added to clean the coated minerals. 

Talc was floated commercially at the plant of the Eastern Mag- 
nesia Talc Co., Inc., Burlington, Vt., in 1937. 

Increasing interest is being shown in the use of talc in ceramic 
wares and many laboratory tests have been made. Schofield *? states 
that, as a result of recent studies, talc and feldspar have been found 
suitable to replace Cornwall stone in wall-tile bodies. The feldspar- 
talc bodies were equal to the Cornwall-stone bodies in absorption, 
shrinkage, and modulus of rupture and were more uniform over the 
firing range. They also showed lower moisture expansion than either 
the Cornwall stone body or the corresponding feldspar body. The 
glaze-fit range was satisfactory in some of the tests. The substitution 
of talc and feldspar for Cornwall stone has effected economy in wall- 
tile production. 

In recent years renewed interest has been aroused in talc as an 
ingredient of whiteware, and comprehensive investigations have been 
made by the National Bureau of Standards.“ Talc acts as a flux, 
reducing the &mount of feldspar necessary to produce the desired 
strength and structure, and will simultaneously increase materially 
resistance to moisture expansion of the body and hence crazing of 
the glaze. Since talc enhances the fluxing effect of feldspar, it per- 
mits production of nonporous ware at lower temperatures; moreover, 
by reducing thermal expansion, it increases the viscosity of the felds- 
pathic interstitial glass and shortens the temperature range in which 
feldspar changes from a state of incipient fusion to that of & com- 
paratively fluid glass. Consequently, a body containing less than 
40-percent talc has been found to '*underfire" or “overfire”” easily and 
to warp while in the kiln. "The use of talc would appear to increase 
resistance to thermal shocks of vitreous bodies, which if glazed will 
involve the development of suitable low-temperature, low-expansion 
glazes. Any advantages to be gained by the use of talc will involve 
closer control of raw materials, processing, and kiln treatment than is 
now required for the usual feldspathic bodies. 

The use of pyrophyllite in refractories and refractory cements is 
covered in & report of the University of North Carolina Engineering 
Experiment Station. 

— 1 Ralston, O. C., Annual Report of the Nonmetals Division, Fiscal Year 1937: Inf. Cire. 6974, Bureau 
of Mines, October 1937, 18 pp. 

Norman, J. E., O'Meara, R. G., and Baumert, F. X., Froth Flotation of 'Talc Ores from Gouverneur, 
N. Y.: Paper read at 40th Annual Meeting, Am. Ceram. Soc., New Orleans, La., March 28, 1938; Abs. 
Bull. Am. Ceram. Soc., Vol. 17, No. 3, March 1938, p. 105. 

12 Schofield, H. Z., A Study of Replacement of Cornwall Stone by Tale and Feldspar in a Wall-tile Body: 
Bull. Am. Ceram. Soc., Vol. 16, 1937, pp. 203-204. 

13 National Bureau of Standards, Talc in Whiteware: Tech. News Bull. 247, November 1937, p. 118. 

M rrr R.F., and Creamer, A.S., Talc in Whiteware: Jour. Amer. Ceram. Soc., Vol. 20, No. 5, 1937, pp. 

14 Greaves-Walker, A. G., Owens, C. W., Hurst, T. L., and Stone, R. L., The Development of Pyrophyl- 


lite Refractories and Refractory Cements: North Carolina State Coll. Agr. and Eng., Univ. of North 
Carolina Eng. Expt. Sta. Bull. 12, 1937, 105 pp. 
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FOREIGN TRADE '5 


Imports.—Total imports of talc, steatite or soapstone, and French 
chalk (crude, manufactured, or ground) in 1937 increased both in 
quantity and value over 1936. The gain in quantity was the result of 
increased imports from China, France, and Italy. Italy replaced 
Canada as the largest source of supply, and France was third in 
importance. 


Talc, steatite or soapstone, and French chalk imported for consumption in the United 
States, 1953-37 


Manufactures (except 


; 5 toilet preparations) 
ae and French wholly or partly fin- Total 


Year ished 


Crude and unground 


Short tons Value Short tons Value Short tons Value 


A re Ae ape ee bs 248 628 21, 899 $388, 888 22, 147 $391, 516 
UU ee eee re ns epee Pe 204 4, 729 20, 245 421, 640 20, 449 426, 369 
Le EE 298 5, 856 23, 598 486, 418 23, 896 492, 274 
Le EE 188 2, 915 24, 332 453, 752 24, 520 456, 667 
A RAP 324 7, 644 26, 552 465, 175 26, 876 472, 819 


Talc, steatite or soapstone, and French chalk imported for consumption in the United 
States, 1986-37, by countries 


1936 1937 
Country EE 
Short tons Value Short tons Value 
Areen A ee II se A, MA AMA (1) $15 
AUS ta add 1 $69 1 69 
o A EE AA 28 198 A WEE 
British Malay asec cuca tee beeen s (1) B AA iet 
A TEE 8, 450 85, 541 7, 221 72, 388 
Eat E E A roam EE 1, 426 41, 346 2, 460 55, 357 
COëechoslovakia eee 1.209. A ete 
Oa A A 1 26 92 1, 653 
OB A O O AS M 5, 155 86, 695 6, 372 102, 592 
Li AAA e 11 69 76 

Hong Kong s.l. Sul casino raise (1) 85 2 456 
Indis, British EE 107 1, 647 224 3, 365 
A A E AA A y Sat. 7, 196 212, 480 8, 653 208, 488 
Japa A A CSS 1, 473 20, 334 1, 364 21, 622 

IA E eebe 100 1, 137 51 3 
SONA A AS A O VOU ER 395 3, 585 246 2, 623 
E AAA A EE O QT B00 1, e EE, EEN 
nion of South Africa...._........--_---------_--------- 5 308 26 625 
United Kkiogdom. ll... 138 1, 903 88 2, 272 
24, 520 456, 667 26, 876 472, 819 


1 Less than 1 ton. 


Exports.—Increases were recorded in 1937 over 1936 in both 
quantity and value of “‘talc, steatite, and soapstone, crude and ground”’ 
exported and in value of “powders—talcum (in packages), face and 
compact” exported. Exports of crude have increased steadily annu- 
ally in both quantity and value since they were classified separately 
in 1933. The value of talc powders has increased annually since 1934. 


16 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 


1194 MINERALS YEARBOOK, 1938 


Talcum and other powders exported from the United States, 1933-37 


Y ear Description Short tons Value 
1933 es crudo. Are 3, 956 $68, 389 
Gen Powders—talcum (in packages), face, and eogmpect (1) 618, 026 
1934 jJ Tale, Crude, in d E 4, 903 83, 530 
A \Powders—talcum (in packages), face, and compact................ (1) 598, 404 
1935 aes. crudo; ID DUNK ose ce scr cecus E b obio 5, 814 101, 290 
id Powders—talcum (in packages), face, and compact. ............... (1) 711, 383 
1936 i steatite, and soapstone, crude and ground. .................. 6, 670 115, 434 
corro Powders—talcum (in packages), face, and compact. ............... (0) 803, 571 
1937 en steatite, and soapstone, crude and ground. .................. 8, 878 149, 625 
--------- Powders—talcum (in packages), face, and compacet................ (1) 966,473 


1 Quantity not recorded. 


International trade in tale and soapstone in 1934 is shown dia- 
grammatically in “Mineral Raw Materials." 16 


WORLD PRODUCTION 


Tale is mined in many countries, but the United States has been 
for many years the outstanding producer, as its output usually is 
two to three times that of any other country. France, China (in- 
cluding Manchuria), Italy, Norway, and Austria usually follow in 
the order given. 


World production of talc and soapstone, 1933-37, by countries, in metric tons ! 
[Compiled by M. T. Latus] 


Country ! 1933 1934 1935 1936 1937 
AIPODULDB...22:2mJ2sncihg- va A A uum dS 176 177 
Australia: 

New South Wales. ...........------------------- 398 341 §11 520 (2) 

South Australia................................- 1, 309 1, 419 954 1, 003 (3) 

(uU uiuit — 22 9 pacas 3 (2) 
Austria (exports) .....-...--..-..--.--.--.-.--------- 20, 871 20, 673 20, 951 19, 975 14, 089 
Bulpstid-.. ausa ek II E AA 15 e AA 1 
Canada Y NM RENE 13, 772 12, 663 12, 522 13, 161 11, 301 
China (including Manchuria). ...................... 65, 430 68, 000 ( (2) 

OV A A O A Ql 2, 531 2, 603 366 351 2) 
Finland icc e a 1, 288 1, 586 2, 185 1, 683 (2 
ehre A ee A e DE 77, 450 68, 900 59, 500 (2) (3) 
Germany (Bavaria) -.-......-..-.--.---------------- 5, 107 6, 934 7, 163 9, 589 (2) 

AA A DE TEM OU RUIN 1, 272 118 552 (?) 
India; British sn o: Loads cotas GCSE cL 17, 322 9, 525 12, 798 10, 128 6 

A A AA GE PA AA 
ER A A eA ELE dE 34, 487 37, 640 41, 692 43, 938 6 
Morocco, French (exports) ...---.--.-.------------.- 2 788 20 ,9 (3) 
INORW A A edax e 19, 885 27, 723 27, 782 (3) (2) 
Ruüumallig... cedula sat usss 1, 112 1, 933 1, 999 2, 529 s 
c) e be A M Lp EM 0, 064 , 285 (2) 3) 
E D EE 4, 306 6, 501 , 063 1, 146 (3) 
Union of South Africa (Transvaal).................- 280 239 303 413 376 
United Kingdom.................................... TOD AAA A ctu cus (3) 
United States (sold or used by producers)........... 150,613 | 125,649 | 156,685 | 196, 124 208, 650 
Uruguay (exports)-......... . .. .. .. ... .... ..... . . ...- 1, 270 879 1, 200 712 302 


1 In addition to the countries listed tale is produced in Brazil and the U. 8. S. R., but data of production 
are not available. 

2 Data not available. 

3 Excludes soapstone, which is reported only by value and was as follows: 1933, $43,593; 1934, $44,297; 
1935, $32,053; 1936, $32,770; 1937, $40,513. Soapstone is sold in the form of both blocks and powder. 


16 Foreign Minerals Division, Bureau of Mines, Mineral Raw Materials; Tale: McGraw-Hill Book Co., 
New York, 1937, p. 204. 


FLUORSPAR AND CRYOLITE 
By H. W. Davis 


SUMMARY OUTLINE 


Page Page 
Eino Spar EE 1195 Fu DAT = ERO. 
SUMMA ono alo a 1195 Stocks at mines........................... 1200 
Salient statistics-------------------------- 1196 Industry in 1937, by States. ............-- 1201 
Production and shipments................ 1196 Imports and exports EE 1205 
Shipments, by uses...................-..- 1199 World production. ....................... 1 
Consumption and consumers’ stocks...... EA S. uama eec uu AA 1209 
Quoted prices. ........................... 1200 ENEE 1209 
FLUORSPAR 


The fluorspar industry, like most other branches of mining, shared 
in the general business improvement in 1937. In fact, so great was 
the demand for fluorspar in the United States that domestic shipments 
in 1937 were the largest since 1920 and imports the largest since 1930. 
Moreover, domestic production was about 9 percent more than in 1936, 
in spite of the heavy rains and the disastrous flood in the early part of 
1937 which forced many mines in the Illinois-Kentucky district to 
suspend operations for 6 to 8 weeks. 

Prospecting and development work were stimulated in 1937; as a 
consequence, additional ore bodies were discovered in the Illinois- 
Kentucky district, and a few new properties were opened in the West. 
New mills were completed at two properties, and 1mprovements and 
refinements were made in flow sheets at other mills. 

During 1937 three important consumers acquired fluorspar proper- 
ties and carried on development work; two of the properties were 
productive during the year. 

Total sales of fluorspar to consumers in the United States were 
215,744 short tons in 1937—180,774 tons from domestic mines and 
34, 970 tons from foreign sources —compared with 201,554 tons (revised 
figure) i in 1936—176,637 tons (revised figure) from domestic mines and 
24,917 tons from foreign sources. Total sales to the steel industry 
increased to 161 ,306 tons in 1937—157,360 tons (revised figure) in 
1936—while sales to manufacturers of hydrofluoric acid rose to 27,779 
tons—21,510 tons in 1936—and those to makers of glass and enamel 
advanced to 19,507 tons—17,201 tons in 1936. 

The improved demand for fluorspar in 1937 was accompanied by 
an advance in prices. For example, the average selling price f. o. b. 
Illinois-Kentucky mines of fluxing gravel fluorspar rose to $18.89 a 
short ton in 1937 ($16.53 in 1936) and that of acid-grade fluorspar 
increased to $27.49 a ton ($25.81 in 1936). The average selling price 
of imported fluxing gravel fluorspar advanced to $22.04 a ton at 
seaboard (duty paid) in 1937 ($19.04 in 1936). 
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Salient statistics of the fluorspar industry in the United States, 1936-37 


1936 1937 
Short tons Value Short tons Value 
Domestic shipments: | 
A A A Leu pL 1 148, 551 | 1 $2, 429, 528 148,846 | $2, 799, 337 
EELER A A owes 11, 967 289, 666 13, 461 352, 315 
E A A sense nese 16, 359 400, 474 18, 923 514, 977 
1 176, 877 1 3, 119, 668 181, 230 3, 666, 629 
Stocks at mines or shipping points Dec. 31: 
Ready-to-ship...............................- 29, 958 (2) 30, 539 (2) 
o Nc 24, 023 (2) 23, 114 (2) 
53, 981 (2) 53, 653 (2) 
Imports for consumption: 
Containing more than 97 percent CaFa....... 10, 028 136, 959 10, 248 162, 145 
Containing not more than 97 percent CaF;... 15, 476 119, 303 26, 815 235, 482 
25, 504 256, 262 37, 063 397, 627 
EXDOIS EE 240 4, 079 456 9, 091 
— l UU UU a 
Consumption (by industries): 
Metallurgical- eee 144, 900 (2) 152, 100 (2) 
eene 17, 400 (2) 18, 100 1 
Chemical ll u ull i oe ella 20, 100 (2) 24, 100 (2) 
182, 400 (2) 194, 300 (2) 
Stocks at consumers” plants Dec. 31: 
Metaliurgiceal . ------------ -2 MMMiMMMM 62, 000 (2) 75, 000 (2) 
Corale noreste das 3, 700 (2) 5, 200 6 
Chemical u. l uuu s ro ER ee Su. 6, 900 (2) 9, 900 3) 
72, 600 (2) 90, 100 (2) 


1 Revised figures. 2 Figures not available. 

Other important developments in 1937 were gains of 95 and 18 
percent in the consumption of acid-grade fluorspar in making a 
refrigerating medium and in the manufacture of aluminum, respec- 
tively; record shipments (47,300 tons) by barge for delivery at upper 
Ohio River landings; greatly increased imports from France; initial 
importation from Tunisia; and accumulation of large stocks of 
fluorspar at steel plants. 

Currier! estimates a reserve of 5,500,000 to 6,000,000 short tons 
of finished fluorspar in the Illinois-Kentucky district, which is adequate 
for 30 to 35 years at an average yearly consumption of 175,000 tons. 
The major features of the domestic fluorspar industry, from occurrence 
of the crude fluorspar to ultimate utilization of the finished product, 
are discussed in a recent bulletin.? A 

Available data on trends in production, imports, consumption, and 
average value of fluorspar over a series of years are shown in figure 1. 

Production and shipments.—Fluorspar was known to have been 
produced in 1937 at 105 mines and prospects, and small quantities 
were recovered at an undetermined number of other prospects and 
reclaimed from mill ponds, waste dumps, and old workings of aban- 
doned mines. All operations yielded about 183,000 short tons of 
merchantable fluorspar compared with about 168,000 tons in 1936. 


1 Currier, L. W., Geologic Factors in the Interpretation of Fluorspar Reserves in the Illinois-Kentucky 


Field: Geol. Survey Bull. 886-B, 1937, pp. 5-14. 
2 Hatmaker, Paul, and Davis, H. W., The Fluorspar Industry of the United States with Special Reference 
to the Illinois-Kentucky District: Illinois Geol. Survey Bull. 59, 1938, 128 pp. 
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In spite, however, of the large number of properties worked in 1937, 
33 mines produced 91 percent of the total output, 

Shipments of fluorspar from domestic mines in 1937 aggregated 
181,230 short tons valued at $3,666,629, increases of 2.5 percent in 
quantity and 18 percent in total value over 1936. Shipments in 1937 
were equivalent to 145 percent of the average annual tonnages shipped 
in the 5-year period 1926-30. Of the 1937 shipments, 47,300 tons 
were shipped by barge for delivery at upper Ohio River landings 
compared with 46,895 tons in 1936. 

Up to the present time only a comparatively small quantity of 
domestic fluorspar has come from “captive” mines. In 1937, for 
example, mines operated by or for consumers shipped about 31, 700 
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FIGURE 1.—Trends in production and average value per ton of fluorspar in the United States, 1880-1937; in 
imports, 1910-37; and in consumption, 1926-37. 


short tons of fluorspar for use in their own plants compared with 
12,500 tons so shipped in 1936. However, with the acquisition of 
properties in 1937 by three important consumers, future production 
of fluorspar from “captive” mines undoubtedly will increase con- 
siderably. 

The average value of all grades of fluorspar shipped was $20.23 a 
ton in 1937 ($2.59 more than the 1936 average). The value recorded 
for domestic fluorspar is the price paid f. o. b. mine shipping point and 
excludes cost of containers. 

In 1937 about 50 pounds of optical fluorspar were sold for $120. 

Details of shipments of fluorspar by States for 1935, 1936, and 1937, 
which may be published without revealing, except by permission, 
operations of individual producers, are given in the following table: 
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Shipments, by uses.—The predominance of the steel industry as a 
purchaser of fluorspar is evident from the following table. 


Fluorspar shipped from mines in the United States, 1936-37, by uses 


1936 1937 
Use Quantity Value Quantity Value 
Percent| Short Aver- |Percent| Short Aver- 
oftotal| tons Total age joftotal| tons Total age 
COC laa es 1 80. 43 |1142, 264 |1$2, 305, 192 |1$16.20 | 75.62 | 137,040 |$2, 536,074 | $18. 51 
Foundry._......... . .. 11.31 2, 326 36,729 | 15.79 1. 42 2, 566 47, 264 18. 42 
EA A 16.23 | 11,014 267,290 | 24.27 7.01 | 12,697 940, 187 20. 79 
Enamel] and vitrolite._.._-- 1 2.97 5, 249 129,206 | 24.62 3. 34 6, 054 166, 186 27. 45 
Hydrofluoric acid and de- 
rivatives._.. . .. .. . .... 17.14 | 12,627 326,048 | 25.82 9.86 | 17,879 481, 544 26. 93 
Miscellaneous. ............- 11.78 3, 157 51,124 | 16.19 2. 50 4, 538 86, 283 19. 01 
99.86 |1176,637 |13,115,589 | 117.64 | 99.75 | 180, 774 | 3, 657, 538 20. 23 
Exported..................- . 14 240 4,079 | 17.00 . 25 456 9, 091 19. 04 


———r | ce Hat A o o [| eee | eee 


100. 00 |1 176,877 | ' 3,119, 668 | 1 17.64 | 100.00 | 181, 230 | 3, 666, 629 20. 23 
1 Revised figures. 


Consumption and consumers’ stocks —The following tables give data 
on consumption and stocks of fluorspar. 


Fluorspar consumed and in stock in the United States, 1936-37, by industries, in 
short tons 


[Partly estimated by Bureau of Mines] 


1936 1937 
Industry Stocks at Stocks at 

Consump- | consumers’ | Consump- | consumers’ 

tion plants tion plants 

Dec. 31 Dec. 31 
Basic open-hearth steel 22. LLL ccc eee ee 133, 900 59, 200 188, 900 71, 400 
Electric furnace steel... 2. llc cc cc cc Lc l.l. 6, 900 , 200 7, 500 1, 300 
ROUND Vic ea 1, 900 700 2, 500 800 
Ferro-alloys_.___.._._.... eg e See EE 800 200 1, 200 700 
Hydrofluoric acid and derivatives...................... 20, 100 6, 900 24, 100 9, 900 
Enamel and vitrolte 5, 400 1, 200 5, 900 1, 500 
(71658... 22 thee Seat A ie eae 11, 600 2, 300 11, 600 3, 200 
Miscellaneous: ¿icon sico conca eorr cm ws 1,800 900 2, 600 1, 300 
182, 400 72, 600 194, 300 90, 100 


1933 1934 1935 1936 1937 
Production of basic open-hearth steel ingots and 
COSUINGS A A long tons.-|20, 057, 146 |23, 440, 000 |30, 447, 000 |43, 615, 000 |46, 361, 000 
Consumption of fluorspar in basic open-hearth 
steel production. .................. short tons.. 61, 300 81, 000 99, 600 133, 900 138, 900 
Consumption of fluorspar per ton of steel made 
pounds.. 6.1 6.9 6.5 6.1 6.0 


Stocks of fluorspar on hand at steel plants at end 
e i eoe etic A ce short tons... 56, 000 45, 500 47, 500 59, 200 71, 400 
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The quantity of fluorspar used by individual plants per ton of basic 
open-hearth steel produced ranges from 1 to 50 pounds—a relatively 
small proportion of the furnace charge. The average is generally 5 
to 8 pounds; it dropped to 5.99 pounds in 1937 from 6.14 pounds in 
1936. Presumably, this decline in consumption was due partly to 
the fact that proportionately less scrap than pig iron was used in 
basic open-hearth furnace burdens in 1937 than in 1936. Usually 
somewhat less fluorspar is used when pig iron, which requires a smaller 
lime charge, is the chief furnace burden. The following table shows 
the variation in average consumption of fluorspar per ton of basic 
open-hearth steel over & 5-year period in certain plants that make 
about 88 percent of the total. 


Average consumplion of fluorspar per ton of steel, 1933-37, in pounds 


1933 1934 1935 1936 1937 1933 1934 1935 1936 1937 
18. 944 14. 443 13. 243 13. 187 13. 867 5. 659 7. 488 7. 048 6. 734 7. 360 
3. 864 4. 766 4. 182 4. 792 6. 754 6. 584 9. 347 10. 495 6. 623 
4. 687 5. 141 4. 803 4. 541 4.376 8. 148 9. 820 8. 168 5. 104 4. 358 
5. 731 9. 958 8. 452 10. 519 8. 795 5. 386 5. 900 5. 236 b. 027 6. 619 
6. 871 6. 195 7. 027 4. 105 3. 550 6. 590 6. 429 6. 764 6. 357 8. 895 
5. 858 5. 768 5. 658 5. 160 5. 275 6. 099 6. 780 5. 257 5. 917 5. 236 
4. 289 5. 046 6. 857 7. 416 6. 404 6. 783 7. 547 7.115 6. 789 6.816 


Quoted prices.—In 1937 the quoted price f. o. b. Illinois-Kentucky 
mines for fluxing gravel fluorspar ranged from $17 to $21 a short ton 
for rail delivery and $18.50 to $22 a ton for barge delivery at Ohio 
Riverlandings. Imported fluxing gravel fluorspar (at seaboard, duty 
paid) was quoted at $23 to $24.50 a short ton. 

Stocks at mines or shipping points.—According to reports of pro- 
ducers the total quantity of fluorspar in stock at mines or shipping 
points at the close of 1937 was 53,653 short tons, or about the same 
as that at the end of 1936. These stocks comprised about 23,000 
tons of crude fluorspar (calculated to be equivalent to 13,000 tons of 
ready-to-ship fluorspar) and 30,539 tons of ready-to-ship fluorspar. 


Stocks of fluorspar at mines or shipping points in the United States, Dec. 31, 
1936-37, by States, in short tons 


1936 1937 
ios Read Read 
eady- eady- 
Crude ! to-ship Total | Crude! to-ship Total 

Calor. ee EE DO AA 50 50 A 50 
Bi A A 260 165 425 |} 260 |.......... 260 
IHlin0ls::... 2222.2 2-2 02 ad as 8, 875 13, 679 22, 554 18, 466 10, 132 28, 598 
Kentucky... Soe cee lec 14, 370 16, 051 30, 421 3, 926 20, 325 24, 251 
Nevada. oL Sulu l AA 220 |... . . laos ds 75 
New Hampshire.........................- 200 11 211 157 17 174 
New Medien. 52 52 132 65 197 
io Elsa 48 |........-.- 48 | | 48 |.........- 48 


MAU AINE UM KR MUN IIR ETE An] ee | A | ss | AA 


24, 023 29, 958 53, 981 23, 114 30, 539 53, 653 


1 The greater part of this crude (run-of-mine) fluorspar must be beneficiated before it can be marketed. 
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INDUSTRY IN 1937, BY STATES 


Arizona.—Shipments of fluorspar from Arizona were 610 short tons 
in 1937 compared with 40 tons in 1936. Production in 1937 came 
from the Polly Ann mine near Duncan, Greenlee County, where 
development was started in May 1937. The ore was mined from a 
pit that had reached a depth of 47 feet at the end of the year. The 
fluorspar shipped in 1937 went chiefly to metallurgical plants, but 1 
carload went to a manufacturer of hydrofluoric acid. 

Colorado.—Shipments of fluorspar from Colorado were 7,883 short 
tons in 1937 compared with 9,412 tons in 1936. Of the 1937 ship- 
ments 5,925 tons went to steel plants, 340 tons to iron foundries, 366 
tons to hydrofluoric-acid plants, and the remainder to ferro-alloy and 
cement plants and nonferrous-metal refineries. Shipments in 1937 
comprised 419 tons from Boulder County, 3,597 tons from Chaffee 
op. 750 tons from Jackson County, and 3,117 tons from Mineral 

ounty. 

Developments in Colorado in 1937 included building & mill and 
reopening some mines in Boulder County, opening of a new property 
in Jackson County, and driving two additional tunnels at the mine 
of the Colorado Fluorspar Corporation in Chaffee County. 

Illinois.—Despite the loss of production due to the flood in the early 
part of 1937, about 138,000 short tons of fluorspar-bearing rock, 
equivalent to 81,000 tons of merchantable fluorspar, were mined at 
26 mines or prospects in 1937 compared with 136,000 tons, equivalent 
to 76,000 tons of merchantable fluorspar, mined at 25 mines or pros- 
pects in 19036. Of the merchantable fluorspar produced in 1937, 
57,200 tons were from mines where the fluorspar occurs in veins, 
chiefly in fault fissures, and 23,800 tons from mines where the fluorspar 
occurs in flat-lying tabular masses, locally called blanket formations. 

Fluorspar-bearing material milled in Illinois in 1937 totaled 129,000 
tons, from which 76,000 tons of fluorspar were recovered—a ratio of 
1.697:1. | 

Shipments from lllinois were 78,664 tons in 1937 compared with 
82,056 tons in 1936. Of the total, 31,552 tons were shipped by barge 
for delivery at upper Ohio River landings compared with 32,344 tons 
in 1936. 

The Argo, Blue Diggings, Crystal, Daisy, Douglas, Good Hope, 
Hamp, Hillside, Lee, Spar Mountain, Stewart, and Victory mines 
supplied nearly 97 percent of the total merchantable fluorspar pro- 
duced in Illinois in 1937. The remainder of the output came from 
the Boundary Shaft, Diamond, Dimick, Eureka Nos. 1, 4, and 5, 
Humm, Lead Hill, Midway, Pell, and Preen mines and various small 
prospects. 

The flotation plant at Rosiclare treated 22,116 short tons of ore 
and tailings in 1937, all of Illinois origin. 

The extensive prospecting, exploration, and development program 
carried on in 1936 and 1937 in the southern Illinois fluorspar field has 
resulted in the discovery of important ore bodies that add greatly to 
the known reserves. In the Rosiclare district large ore bodies have 
been proved at the 700- and 800-foot levels of the Blue Diggings 
vein, and in the Cave in Rock district fluorspar has been found at 
lower horizons of the limestone. 
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During 1936 drifting in the Daisy mine on the 600-foot level of the 
Blue Diggings vein developed an ore body for a length of 1,300 feet. 
Subsequent development work by raises and stoping operations above 
this level showed that the ore body maintained good widths of high- 
grade fluorspar. Further development work on the 700-foot level 
directly below the 600-foot level on the same vein showed consistent 
widths of fluorspar the entire length of the ore body. Diamond drill- 
ing from the 700-foot level proved that the ore ody extends even 
lower, and a winze was sunk to the 800-foot level and a crosscut 
started late in 1937 to intersect the Daisy and Blue Diggings veins. 
According to A. H. Cronk it is possible that the Daisy and Blue 
Diggings veins will intersect at the 800-foot level about 200 feet 
south of the winze. This is the longest continuous ore body developed 
in the Illinois fluorspar district during the past 10 years. This develop- 
ment, which has greatly increased the reserve of acid-grade ore at the 
Daisy mine, is of considerable importance because the ore body is in 
virgin ground where no mining had been done between the lower 
levels and the surface. A considerable tonnage of acid-grade fluor- 
spar was produced from this new ore body by selective mining in 
1936 and 1937; it was brought directly from the stopes to the surface, 
dumped into trucks, and hauled to the mine yard. A large tonnage 
of acid-grade ore has been blocked out ready for production. 

Preparatory to reopening the Blue Diggings mine, on the Blue 
Diggings vein, an air receiver was installed at the Good Hope boiler 
plant, a 6-inch air line (approximately 5,000 feet in length) was laid 
to the mine, the boiler plant was reconditioned, a head frame and repair 
shop were built, and the hoisting machinery was relocated. The mine 
was dewatered in June 1937. The shaft, which is 7 by 15 feet, was 
sunk from 538 to 720 feet in the limestone footwall, and stations were 
cut out at the 600- and 700-foot levels. From the 700-foot level a 
crosscut was driven east 303 feet intersecting the vein which has a gen- 
eral strike of 25° northeast-southwest 290 feet from the shaft. Up to 
February 25, 1938, the drift at the 700-foot level had been advanced 
300 feet north of the crosscut in ore averaging 3 feet in width. 

At the Crystal mine the No. 2 ore body, which runs parallel to the No. 
1 ore body, was developed by drifting 780 feet through limestone. 
A new jig and a vibrating screen to treat minus X-inch plus X-inch ore 
were added to the Crystal concentrating plant. 

Prospecting by Arthur J. Lay and others, who acquired options on 
some 2,000 acres about 8 miles north of Cave in Rock, indicated the 
existence of fluorspar at lower horizons of the limestone. The options 
were acquired by the Mahoning Mining Co., a subsidiary of Youngs- 
town Sheet € Tube Co. The property was prospected to a depth of 
350 feet by drilling, which revealed sphalerite, fluorspar, and galena 
In quantities apparently worth exploiting. A shaft, 6% by 12 feet, 
was sunk to a depth of about 300 feet, where a crosscut is being driven 
to the ore body. Construction of a mill is contemplated in 1938. 

At the Victory mine 4,628 feet of diamond-core drilling was done in 
1937. 

The old shaft was retimbered and the drifts were reopened at the 
RENE property, 5 miles southwest of Golconda in Pope County. 
I o was also under way at & property near Grand Pierre 

Cree 
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Kentucky.—In Kentucky, as in Illinois, there was considerable loss 
of production on account of high waters early in 1937; nevertheless, 
production was larger than in 1936, &nd shipments almost equaled the 
all-time high of 1918. In 1937, as in other recent years, the bulk of 
the output came from several mines that use mechanical equipment 
and follow more or less orderly systems of mining, but a considerable 
tonnage was produced at numerous small mines and prospects and 
reclaimed from mill ponds, waste dumps, and old workings of aban- 
doned mines. 

Production of merchantable fluorspar in Kentucky in 1937 was 
about 87,000 short tons compared with 78,000 tons in 1936, and 
shipments were 87,296 tons compared with 80,241 tons in 1936. Of 
the 1937 shipments, 15,748 tons were shipped by barge for delivery 
at upper Ohio River landings compared with 14,551 tons in 1936. 

Fluorspar was mined at two properties in Caldwell County in 1937, 
but most of the output of the county came from the Hollowell & 
Hobby mine. 

Larger outputs, chiefly at the Bachelor, Butler, Davenport, Key- 
stone, Lafayette, Memphis, and Watson mines, are evidenced by the 
production of about 49,000 tons of merchantable fluorspar in Crit- 
tenden County in 1937 compared with 38,500 tons in 1936. About 
89 percent of the production came from nine mines—the Bachelor, 
Blue € Marble, Butler, Davenport, Keystone, Lafayette, Memphis, 
Pigmy, and Watson. 

Considerable prospecting and development work were done at many 
mines in Crittenden County and improvements and additions made 
to some of the mills. At the Lafayette mines the east and west head- 
ings on the 250- and 400-foot levels were extended, and the Tabb 
No. 1 shaft was retimbered to a depth of about 100 feet. A new 
shaft was sunk 225 feet at the Pigmy mine. At the Davenport mine 
the No. 3 shaft was sunk to the 200-foot level, where a 300-foot drift 
toward the south connected it with the No. 1 shaft. The shaft at the 
Bachelor mine was deepened and retimbered. At the Memphis mine 
a power plant, consisting of two engines, an air compressor, and a 
hoist, was installed; the shaft was deepened to 125 feet, and drifts 
were driven 85 feet north and 180 feet south on the 115-foot level in 
a narrow vein of ore. An oil-burning rotary drier, doubling the capac- 
ity, was added to the mill of the Kentucky Fluor Spar Co., and the 
jigs at the Davenport mine were rebuilt. 

In Livingston County about 35,000 tons of merchantable fluorspar 
were produced in 1937, approximately the same quantity as in 1936. 
The chief producing mines were the C. R. Babb, Ellis, John-Jim, 
Klondike, and Nancy Hanks; the remainder of the output was from 
various small mines and prospects and from mill tailings. 

The Ellis mine, opened in 1931 by a 220-foot shaft and a 180-foot 
drift at the 150-foot level and by a 125-foot shaft and a 125-foot drift 
at the 112-foot level, was dewatered in 1937. The drift at the 220- 
foot shaft was extended to 225 feet in ore averaging about 6 feet wide 
but high in barite. The vein was core-drilled at the 220-foot level 
which disclosed ore 8% feet wide. This shaft yielded about 700 tons 
of fluorspar in 1937. The 125-foot shaft, which is about 1,500 feet 
from the 220-foot shaft, yielded about 1,600 tons of merchantable 
fluorspar from a blanket vein in 1937. 
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An ore body of high-grade fluorspar was opened at the Klondike 
mine in 1937. 

The Faircloth mine near Wilmore, Woodford County, which was 
reopened in 1936 after a long idleness, shipped 1,000 tons of fluxing 
eravel fluorspar in 1937. "This mine is opened by two shafts 70 and 
83 feet deep, respectively. 

Nevada.—Shipments of fluorspar from Nevada, which were 2,544 
short tons in 1937 compared with 2,126 tons in 1936, established an 
all-time record. Of the 1937 shipments 1,767 tons went to steel plants, 
483 tons to hydrofluoric-acid manufacturers, 100 tons to enamel 
makers, and 194 tons to iron foundries, cement plants, and nonferrous- 
metal refineries. 

The chief producing mine in Nevada in 1937 was the Baxter in 
Mineral County, with record shipments of 2,249 tons. This mine is 
opened by several shafts, at some of which head frames, hoisting 
equipment, and ore bins were installed in 1937. A jig mill is contem- 
plated in 1938. The other active mine was the Daisy in Nye County, 
which shipped 295 tons, including 100 tons of ground fluorspar. The 
milling and grinding plant serving the Daisy mine, according to the 
operator, now has ample capacity to meet the demands of the Pacific 
coast for high-grade spar. 

New Hampshire.—Shipments of fluorspar from New Hampshire 
were 478 short tons in 1937 compared with 257 tons in 1936. Of the 
1937 shipments 372 tons went to steel plants and 106 tons to foundries. 
Production in 1937 came chiefly from the Stoddard mine near West- 
moreland, but a little was from the Springer property near Chester- 
field; both are in Cheshire County. At the Stoddard mine a drift 
50 feet to the north disclosed a pocket of ore which was worked out. 
About 100 yards east of the main shaft, a shaft was sunk to a depth 
of 40 feet, but the 6-inch vein encountered was too narrow to be mined 
profitably. 

New Mexico.—Shipments of fluorspar from New Mexico were 3,324 
short tons in 1937 compared with 2,045 tons in 1936 and comprised 
2,861 tons of flotation concentrates and 463 tons of metallurgical- 
grade fluorspar. 

Production came chiefly from mines of the La Purisima Fluorspar 
Co. in Luna County, Shrine and Bitter Creek mines in Grant County, 
Kneyer mine in Hidalgo County, and Lyda K and Cox mines in Sierra 
County. Small outputs came from several newly opened properties 
in southwestern New Mexico. 

The Kinetic Chemicals, Inc., & large consumer of fluorspar for use 
as & refrigerating medium, acquired the Lyda K mine and flotation 
mill near Arrey, where considerable work was done to establish the 
extent of available ore and to improve the mill flow sheet. 

A mill to treat ore from the Bitter Creek mine was completed late 
in 1937; a small quantity of ground fluorspar was produced, but 
shipments did not begin until January 1938. 

Utah.—Shipments of fluorspar from Utah were 431 short tons in 
1937 compared with 700 tons (revised figure) in 1936. The output 
in both years came from Beaver County and was shipped to steel 
cog The Dalton fluorspar property, also in Beaver reed was 

eing developed, but 1t did not reach the productive stage in 1937. 
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IMPORTS AND EXPORTS? 


Imports of fluorspar for consumption in the United States totaled 
37,063 short tons (10,248 tons containing more than 97 percent and 
26,815 tons containing not more than 97 percent calcium fluoride) 
valued * at $397,627 in 1937 compared with 25,504 tons (10,028 tons 
containing more than 97 percent and 15,476 tons containing not more 
than 97 percent calcium fluoride) valued * at $256,262 in 1936. The 
value assigned to the foreign fluorspar in 1937 averaged $10.73 a ton. 
The cost to consumers in the United States also includes duty, loading 
charges at the docks, ocean freight, insurance, consular fee, and freight 
from docks to consuming points. The duty on fluorspar containing 
more than 97 percent calcium fluoride is $5 per short ton and on 
fluorspar containing not more than 97 percent calcium fluoride, $7.50. 

Of the imports in 1937 about 71 percent was metallurgical gravel 
fluorspar, 2 percent ceramic ground fluorspar, and 27 percent acid 
(chiefly lump) fluorspar. The metallurgical gravel fluorspar was im- 
ported from France, Germany, Italy, Newfoundland, and Spain; the 
ceramic ground fluorspar chiefly from Germany; and the acid-grade 
fluorspar from France, Germany, Newfoundland, Tunisia, and the 
Union of South Africa. Imports were equivalent to 20 percent of the 
total shipments of domestic fluorspar in 1937 compared with 14 per- 
cent in 1936. 


Fluorspar imported for consumption in the United States, 1986-37, by countries 


T Containing not 
Cena 07 percent | more than 97 Total 
calcium fluoride percent calcium 
Country fluoride 


Shorttons| Value |Shorttons| Value j|Shorttons| Value 


pn eS Y AAA | Cee | een d 


1936 
o AA 224 2, 293 1,371 | $13,746 1, 595 $16, 039 
Ge h A O A IO ARA 6, 802 102, 117 6, 142 58, 12, 944 160, 937 
Newfoundland............................ 1, 870 9, 2, 447 18, 997 4, 317 28, 407 
ed 185 3, 625 5, 516 27, 740 5, 701 31, 365 
Union of South Africa..................... 947 19,424 Y AA A 7 19, 424 
10,028 | 136,959 15,476 | 119,303 25, 504 256, 262 

1937 
AAA d edu ]1 295 14, 147 80, 521 14, 158 80, 816 
E AA A 6,883 | 115, 898 7,618 | 103, 495 14, 501 219, 393 
A PEE AAA A 1, 124 5, 752 1, 124 5, 752 
Newfoundland............................ 2, 160 26, 473 3, 360 41, 250 5, 520 67,723 
Li EE A A den 566 4, 464 4, 464 
AAA O IA 656 8:250 AA deze 656 8, 256 
Union of South Africa..................... 538 11.229 eect sutton 538 11, 223 


— | e | oreo | sr umaÑ 


10, 248 | 162, 145 26,815 | 235, 482 37, 063 397, 627 


The following table, compiled from data furnished the Bureau of 
Mines by importers, shows the quantities of imported fluorspar de- 
livered to consumers in the United States in 1936 and 1937 and the 
selling price at tidewater (duty paid), irrespective of the year of 


3 Figures on imports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of Mines, from 
records of the Bureau of Foreign and Domestic Commerce; those on exports supplied by the producers. 
No exports of fluorspar recorded by the Bureau of Foreign and Domestic Commerce. ` 

4 As defined in sec. 402 of the tariff act of 1930, ““The value of imported merchandise * * * isthe foreign 
value or the export value, whichever is higher—that is, the market value or the price at which the merchan- 
dise, at the time of exportation to the United States, is offered for sale in the principal markets of the country 
from which exported, including the cost of containers or coverings and all E any export 
tax) incident to placing the merchandise in condition ready for shipment to the United States." 
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importation into the United States; it differs from the preceding 
table, which shows the quantities received in the United States during 
1936 and 1937. The quantities in the following table are based on 
the actual outturn weights ascertained by sworn weighers and repre- 
sent the weights on which duty was paid and entries were liquidated. 
Stocks of foreign fluorspar in the hands of importers in the United 
States were 1,494 short tons at the close of 1937. 


Imporled fluorspar delivered to consumers in the United States, 1936-37 


1936 1937 
Selling price at tide- Selling price at tide- 
Industry water, includ- water, including 
Short ing duty Short duty 
tons tons | 
Total | Average Total | Average 

S E E O II 15, 096 | $237, 454 $19. 04 24, 266 | $534, 826 
EA AE NC PEE A 394 10, 397 26. 39 166 6, 205 37. 38 
Enamel AA A 544 15, 428 23. 36 21, 885 37. 09 

Hydrofluoric acid......................... 8,883 | 223, 419 25. 15 9,900 | 263, 336 
SIMONE FREE. eric oO p 48 1, 073 22. 35 


24,017 | 536, 698 2]. 54 34,970 | 827,325 23. 66 


_Producers of fluorspar reported exports of 456 short tons valued 
at $9,091 in 1937 compared with 240 tons valued at $4,079 in 1936. 
In both years all the fluorspar exported went to Canada. 


Fluorspar reported by producers as exported from the United States, 1933-37 


ons Value EOS | Value 
or or 
Year tons Year tons 

Total Average Total | Average 
1988 A 71 $967 $13.62 || 1936...............- 240 $4, 079 $17. 00 
1034... ...........- 522 8, 602 16. 48 || 1937...........-..-- 456 9, 091 19. 94 
A 313 4, 651 14. 86 


WORLD PRODUCTION 


The following table shows the production of fluorspar by countries 
for 1933 to 1937 insofar as statistics are available. Complete returns 
for 1937 are not yet available, but those for 1936 are nearly complete. 
Thus, the data for 1936 indicate a production of about 460,000 
metric tons, of which the United States furnished about 35 percent, 
Germany 28 percent, the U. S. S. R. 14 percent, and the United 
Kingdom 8 percent—a total of 85 percent. 
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World production of fluorspar, 1933-37, by countries, in metric tons 


[Compiled by M. T. Latus] 


Country 1933 1934 1935 1936 1937 
Argentina occasion 200 311 403 450 (2) 
Australia: 
New South Wales. .............................-. 51 203 420 339 (2) 
Queeénsind RE 749 1, 328 185 487 (2) 
South Australia.___.__. .. lost sa 201 234 91 23 (2) 
AJA E E C ee 66 136 i 68 136 
0 AAA A uns E Ea 4, 800 5, 050 (3 3) (2) 
AN A A ELT su 9, 076 12, 099 9, 722 8, 740 (2) 
lo A A RN 15, 050 14, 100 22, 750 (2) 
Germany 
Kee E (3) 7, 357 8, 068 11, 225 (2) 
Dado. scans (3) 6, 527 3, 941 7, 359 (2) 
A A E E Ld UE 29, 661 31, 277 49, 153 (3) 
qq. PEU TN 10, 653 21, 555 24, 618 36, 271 (2) 
NO AAA A ERE M us ee 3, 672 4, 945 6, 938 7, 990 (3) 
ds AA A 3 (3) 23, 572 18, 792 (2) 
A EE 7,714 9, 668 8, 424 11, 437 (2) 
E EE 900 900 900 900 
Newfoundland (shipments).......................... 1, 451 2, 535 4, 082 8, 498 8, 479 
NOT Wa Ye eege 507 673 1, 067 (3) 
"voc" 3, 504 6, 365 (3) (3) (2) 
AL di volo AAA A ken eee 4 1, 000 1000 A A en vnu 
O AAA A A A Ee COPA psc. Np 222 2, 000 
Union of South Afen... -2-0 As 445 1, 393 1, 955 2, 426 3, 615 
Hs Sy DE P TR 19, 300 , 000 49, 100 65, 000 2 
United Kingdom.................................... : 34, 765 31, 646 33, 491 a 
United States (shipments)........................... 66, 161 77,823 | 112,255 | § 160, 459 164, 408 
229, 000 | 286,000 | 353,000 | 460, 000 (2) 
1 Railway shipments. 4 Estimated. 
? Data not yet available. 5 Revised figures. 


3 Data not available; estimate included in total. 


France.—Production of fluorspar in France reached an all-time peak 
of 58,660 metric tons in 1930, about one-third of which was shipped to 
the United States. During the following 4 years the output declined 
progressively to 14,100 metric tons in 1934 but rose to 22,750 metric 
tons in 1935, the latest year for which statistics are available. Pro- 
duction undoubtedly advanced considerably in 1937, partly because 
of increased exports. In 1937, for example, imports of fluorspar into 
the United States from France amounted to 14,158 short tons com- 
pared with 1,595 tons in 1936 and none in 1935. 


Production of fluorspar in France, 1930 and 1985, by Departments, in metric tons 


Department 1930 1935 Department 1930 1935 
Ard6cl0.... 22. dais da 1, 250 |.......- Puy-de-Dóme.................... 4, 000 3, 000 
Ardennes........................- 160 450 || Rhone -00 2-2-2-2... 1, 400 |........ 
KR e WEE 600 |........ Saóne-et-Loire.................... 17, 400 7, 400 
Iüdrës; vene miden 800 300 AA A uuu aC E 24, 200 1, 700 
Haute-Loire...................... 5, 700 9, 900 
Niàvre___............. wo SC EeE 150 |........ 58,660 | 22,750 


The fluorspar deposits of France have been described in considerable 
detail by Chermette and Sire.’ 
The chief producing mines are in the Departments of Haute-Loire, 
Puy-de-Dóme, Saóne-et-Loire, and Var, but mines in the Depart- 
5 Chermette, À., and Sire, L., Le Spath-fluor dans le Massif Central. Sesapplications. (Fluorspar in the 
Central Massif and Its Uses): Extrait de Mines, Carriéres, Grandes Entreprises, Paris, 1931, 60 pp. 


18560—38— —T1'l 
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ments of Allier, Ardéche, Ardennes, Ariége, Aveyron, Indre, Niévre, 
and Rhóne yield small quantities from time to time. Virtually all 
fluorspar produced in France, except that from the Department of 
Var, is consumed there chiefly in the manufacture of steel, artificial 
cryolite, and artificial marble. 

Most of the production of fluorspar from the Department of Var, 
where three mines—Font-Sante, Garrot, and Les Adrets—northeast 
of Fréjus have been developed, is exported to the United States. The 
deposits occur in a mineralized zone about 2,500 meters (8,200 feet) 
wide, which extends from north to south and 1n which veins of fluor- 
spar have been traced for a length of about 1,800 meters (5,900 feet) 
and to a depth of 160 meters (525 feet). The veins in the Font-Sante 
region range in thickness from 0.8 meter (2.6 feet) to 12 meters (39.4 
feet) and average 2.2 meters (7.2 feet) to 2.5 meters (8.2 feet). 

The Font-Sante mine has a monthly capacity of 1,800 to 2,500 
metric tons of crude ore, which is treated in & concentrating mill 
having a capacity of 8 to 12 tons an hour. The finished fluorspar is 
moved 1,825 meters (5,988 feet) over an aerial cableway to large 
storage bins, whence it is withdrawn into trucks and hauled 19 kilo- 
meters (11.8 miles) to San Raphael, where it is loaded on ships for 
export or into railroad cars for local delivery. 

The hand-picked and washed fluorspar from the Garrot mine is 
transported about 10 kilometers (6.2 miles) in 10-ton cars drawn by 
tractors which run on à narrow-gage track to Reyran, whence it is 
hauled by trucks to San Raphael. 

The ore from the Les Adrets mine is highly siliceous but is sorted 
to Lu of excellent quality, chiefly for use in local aluminum 
works. 

Germany.—Germany is the second-largest producer and the chief 
exporter of fluorspar in the world. In 1936, for example, production 
was 130,790 metric tons; exports were 39,921 metric tons, of which 
14,255 metric tons went to the United States. Fluorspar was pro- 
duced at 38 mines in 1936—1 in Anhalt, 3 in Baden, 18 in Bavaria, 
6 in Prussia, 3 in Saxony, and 7 in Thuringia. Figures on production 
are not yet available for 1937, but exports increased to 46,009 metric 
tons, of which 12,699 metric tons went to the United States. 

Newfoundland.—Production of fluorspar in Newfoundland up to 
and including 1937 has been confined to the deposits of the St. Law- 
rence Corporation of Newfoundland, Ltd., in the Districts of Burin 
East and Burin West. These deposits are about 1 mile from tide- 
water at Little St. Lawrence Bay and thus are favorably located for 
water shipments both to Atlantic ports and by the St. Lawrence River 
and Great Lakes to Great Lakes ports. Production by the St. Law- 
rence Corporation of Newfoundland, Ltd., was about 13,400 short 
tons in 1937; total shipments were 9,346 tons, of which 3,262 tons of 
fluxing grade and 2,172 tons of acid grade went to consumers in the 
United States, 1,049 tons of special-grade lump (93 to 95 percent 
CaF,) to Ontario, and 2,863 tons of fluxing grade to Nova Scotia. In 
1936 production was &bout 10,000 short tons and shipments were 
9,368 tons. 

Deposits of fluorspar adjoining those of the St. Lawrence Corpora- 
tion of Newfoundland, Ltd., were being developed in 1937. A. J. 
Wallace, manager, mineral department of E. J. Lavino & Co., in & 
letter dated January 24, 1938, stated: 
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“American Newfoundland Fluorspar Co., Ltd., is crosscutting at a depth of 
approximately 100 feet to two veins and on completion of the work, within the 
next 4 to 6 weeks, will probably transfer attention to another vein on which at the 
present time there is a shallow shaft. The same depth will be reached and another 
crosscut started to penetrate the vein. 


T'unisia.—In 1937 production of fluorspar was inaugurated in 
Tunisia, and 656 short tons of acid grade were received in the United 
States from this new source. According to Flood: * 


The development of a surface deposit of fluorspar in Tunisia, situated at the 
southern base of the Djebel Zaghouan, about 40 miles south of Tunis, was started 
in January 1937. Production during that year is reported to have been 2,000 
metric tons. 

The mine is operated, under a Tunisian Government concession, by “SOMINA,” 
Société Miniére du Nord-Africain, 20 rue Royale, Paris, France. The present 
local representative of the company is Mr. Marc Moret, 12bis rue Raspail, Tunis. 
According to the latter, the extent and especially the depth of the deposit have not 
been determined. 

The ore as obtained by blasting is reported to contain an average of between 
80 and 85 percent calcium fluoride. The ore is washed and milled near the mine 
to produce lumps ranging from 2 to 5 centimeters in diameter. About 66 percent 
of the production, as graded for export, is said to contain between 97 and 98 
percent and the remainder between 85 and 90 percent calcium fluoride. 

The ore is transported by cart from the mill to the railroad station at Moghrane, 
a distance of 7.5 miles, and by rail from Moghrane to the Port of Tunis, a distance 
of 34 miles. 

One hundred workmen are at present employed by the company, and, according 
to Mr. Moret, production during 1938 will be increased to 3,000 metric tons, 
already sold by contract. The high-grade ore (97 to 98 percent pure) will go to 
the United States; the low-grade ore will be shipped to Dalmatia. 


United Kingdom.—Production of fluorspar in the United Kingdom 
totaled 36,917 short tons in 1936 and came from the counties of 
Derby (18,563 tons), Durham (12,563 tons), and York (5,791 tons). 
Exports from the United Kingdom were 3,064 short tons in 1936. 
Figures on production and exports in 1937 are not yet available. 

The production of fluorspar in the United Kingdom once had an 
important bearing on the industry in the United States. From about 
1906 to 1927 approximately 509,000 short tons were shipped to the 
United States. However, since 1928 imports into the United States 
from the United Kingdom have totaled only 20,428 short tons. 


CRYOLITE 


Cryolite occurs in commercial quantity and is mined at only one 
place—Ivigtut, Greenland. Most of the purified cryolite 1s used in 
the metallurgy of aluminum and the manufacture of opaque glass; 
smaller quantities are used in enamels and glazes. Considerable 
ground cryolite is used in insecticides. 

Gibbs * has described the mine at Ivigtut, grades of ore produced, 
methods of processing and purification, and various uses of cryolite. 

Imports.—The following table shows imports of cryolite into the 
United States in 1936 and 1937, by countries. As cryolite is mined 
only in Greenland, it is evident that 1mportations credited to countries 
other than Greenland mclude artificial cryolite and reexports of 
natural cryolite. 


6 Flood; P. H. A., American consul, Tunis, Tunisia, Fluorspar Mining—Tunisia: Ms. Rept., Mar. 11, 


1938, 1 p. 
t Gibbs, A. E. (technical director, Pennsylvania Salt Manufacturing Co.), Cryolite as a Chemical Raw 
Material; Chem. Ind., vol. 38, May 1936, pp. 471-476. 


1210 MINERALS YEARBOOK, 1938 


Cryolite imported for consumption in the United States, 1936-87, by countries 


1936 1937 
Country 

Long tons Value Long tons Value 
Canada a 972 $107, 169 1, 328 $154, 256 
AAA AAA AI IESO 159, 778 

Franco EE 125 19, 220 364 ; 
Germany... tri a de c D Le 222 2, 158 378, 502 2, 174 989, 817 
E RA cL he Au eeu Me c e 9, 351 570, 000 11, 826 723, 740 
Netherlands. 1 1:047 AA A 
United KIBFdOHL: odo es a E VEER, a PME 4 957 


12,616 | 1,076, 538 16, 690 1, 482, 141 


FELDSPAR 


By RoBERT W. METCALF 
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The feldspar industry in 1937 again broke all previous production 
records; sales of crude feldspar amounted to 268,532 long tons, 10 per- 
cent more than the 1936 peak. The value of the crude spar produced 
in 1937 increased to $1,383,249, a gain of 6 percent. 


THOUSANDS OF LONG TONS 
THOUSANDS OF DOLLARS 


FIGURE 1.—Trends in production and value of crude feldspar in the United States, 1910-37. 


The increasing use by glassmakers of nepheline syenite, technical 
research on the effects of feldspar in glass manufacture, and new 
methods of feldspar recovery were outstanding in 1937. Consump- 
tion of feldspar by the glass industry, which in recent years has used 
more than half of the spar ground in the United States, continued to 
expand. "The output of both illuminating glassware and glass con- 
tainers in 1937 was substantially higher than in 1936. Enamelware 
and pottery manufacturers also consumed larger tonnages of feldspar. 

The Western States in 1937 contributed a much larger percentage 
of the total output of crude spar than in any previous year. Pro- 


1211 
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duction in Colorado rose to 42,221 long tons and that in South Dakota 
to 41,392 tons, increases of 64 percent and 29 percent, respectively, 
over 1936. Crude spar mined in North Carolina declined about 
8 percent compared with 1936. Production in other Eastern States 
in 1937 indicated substantial gains over 1936. 

Owing to the larger production of western feldspar, the average value 
per long ton of domestic crude spar dropped in 1937 to $5.15, a 
decrease of about 3 percent. 

Sales of ground feldspar by merchant mills in 1937 totaled 279,272 
short tons valued at $3,486,741 and surpassed the 1936 high by 18 per- 
cent in tonnage and 11 percent in value. This record indicates the 
best year in the history of the feldspar industry. Sales of ground spar 
from Colorado and South Dakota comprised 30 percent of the total 
spar sold in 1937 compared with 23 percent in 1936. Conversely, the 
proportionate sales of North Carolina and Tennessee mills dropped to 
33 percent of the total in 1937 from 36 percent in 1936. 

In 1937, as in 1936, approximately 6 percent of the total feldspar 
ground was of Canadian origin. 


Salient statistics of the feldspar industry in the United States, 1936-87 


Percent 
1936 1937 change 
in 1937 
Crude feldspar: 
Domestic sales: 
Cs AAA PA 244, 726 268, 532 +9. 7 
O AAA A A Ee $1, 303, 090 $1, 383, 249 +8. 2 
Average per long ton...............................- $5. 32 $5. 15 —3.2 
Imports: 
¡PE AA OA 10, 786 12, 956 + 
ESP AE A AA A $68, 198 $91. 885 +34. 7 
Average per long ton...............................- $6. 32 $7. 09 +12, 2 
Ground feldspar sold by merchant mills: 
Domestic: 
Short l0D8R MAA eue 126 +-18. 6 
enc ODOREM $2, 884, 493 $3, 187, 185 +10. 5 
Average per short Lon... 2. 99 $12. 10 —6.9 
Short Ce BEE 14, 764 15, 885 +7. 6 
VA ias $270, 360 $299, 556 +10. 8 
T Average per short ton........................-......- $18.31 $18. 86 +3. 0 
otal: 
Short CONS a 236, 890 27 --17. 9 
A ETT RUDI HEIC RSEN $3, 154, 853 $3, 486, 741 +10. 5 


DOMESTIC PRODUCTION 


Statistics of production are presented separately for crude and 
ground spar; in accordance with the usual practice in the industry, 
the crude is reported in long tons of 2,240 pounds and the ground in 
short tons of 2,000 pounds. 

Normally, the tonnage of ground spar produced from domestic 
crude is about 87 percent of the crude-spar output; the remaining 
13 percent represents spar sold for uses that do not require fine grind- 
ing and spar lost or discarded during grinding. A 19-percent increase 
in the output of ground spar from domestic crude in 1937 compared 
with only a 10-percent greater production of crude apparently indicates 
either proportionately reduced sales of crude spar or large withdrawals 
from crude stocks held by the grinders. 
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Crude feldspar.—Production of crude feldspar in the United States 
in 1937 was the largest on record and totaled 268,532 long tons valued 
at $1,383,249, an increase of 10 percent in tonnage and 6 percent in 
value over 1936. Owing to the increased production and relatively 
low value of western spar, f. o. b. mines, the average sales realization 
dropped to $5.15 a ton in 1937 from $5.32 in 1936. 


Crude feldspar sold or used by producers in the United States, 1933-37 


| T Value m Value 
AAA 0n ng 
Year tons Year tons 
Total Average Total Average 
1933. ......... 150, 633 $778, 826 $5.17 || 19036.......... 244, 720 $1, 303, 090 $5. 32 
1934. -.-.--.... 154, 188 853, 136 5.53 || 1937_.._....... 268, 532 1, 383, 249 5.15 
1935 . coins 189, 550 1, 005, 021 5. 30 


Crude feldspar was produced commercially in 1937 in the 12 States 
that reported production in 1936. Active operation of new mills 
stimulated the development of new deposits in Colorado and South 
Dakota and resulted in record outputs in these States in 1937. Crude 
spar mined in Colorado in 1937 totaled 42,221 long tons, an increase 
of 64 percent over 1936, and in South Dakota 41,392 tons, an increase 
of 29 percent over 1936. North Carolina produced 94,595 long tons, 
a decline of about 8 percent compared with 1936. 

Substantial advances in production occurred in the other Eastern 
States for which separate figures are available. Output in these 
States and percentages of increase over 1936 follow: New Hamp- 
shire, 28,831 long tons, 9 percent; Virginia, 22,175 tons, 8 percent; 
and Maine, 20,191 tons, 23 percent. States producing smaller ton- 
nages of crude in 1937 were New York, Connecticut, Arizona, Cali- 
fornia, Maryland, and Pennsylvania. 


Crude feldspar sold or used by producers in the United States, 1935-87, by States 


[Value at mine or nearest shipping point] 


1935 1936 1937 
State | ————əə-—ə. .—— — 
Long tons Value Long tons Value Long tons Value 

Arizona......................-. (1) OI (5) (1) (1) (3) 
California....................- 3, 015 $21, 105 4, 700 $41, 050 1, 836 $9, 660 
Colorado...................... 22, 275 64, 151 25, 806 101, 950 42, 221 178, 148 
Connecticut.................. (1) (1) (1) (1) (1) (1) 

SiO. conocio 17, 103 99, 770 16, 392 91, 265 20, 191 110, 928 
Maryland...................- ( ) 
Nevada... . .. . -0MM 0 (EE meter NETTES API sua o 
New Hampshire.............. 15, 490 115, 089 26, 404 157, 729 28, 831 155, 925 
New York 0-an 5, 468 39, 904 (1) (1) (1) (1) 
North Carolina. -..-..-....-.... 82, 499 482, 729 102, 393 591, 053 94, 595 538, 567 
Pennsylvania................- 245 1, 847 144 828 (1) (1) 
South Dakota................ 22, 099 62, 498 32, 144 103, 671 41, 392 158, 976 
A MAA 14, 810 81, 474 20, 459 114, 807 22, 175 125, 396 
Undistributed................ 6, 546 36, 454 16, 194 100, 737 17, 291 105, 649 


189, 550 | 1,005, 021 244, 720 | 1,303, 090 268, 532 1, 383, 249 


1 Included under “Undistributed.” 
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The average values per long ton of crude spar produced in Maine 
and New Hampshire in 1937 were $5.49 and $5.41, respectively. Aver- 
age realizations in the Appalachian region were $5.69 for North Caro- 
lina and $5.65 for Virginia. Average values per ton in the West, 
however, were much lower; the average value for Colorado was $4.22 
and that for South Dakota $3.84. 

Ground feldspar.—Feldspar consumed for virtually all industrial 
purposes is ground before use. Even spar used for facing cement 
blocks and covering prepared roofing is crushed and roughly sized by 
screening. A canvass of all consumers of feldspar to determine quan- 
tities used by them has been impracticable. However, all known 
merchant mills or grinders, that is, those that mine, quarry, or pur- 
chase crude spar and grind it for sale to other establishments, have 
been canvassed in recent years. 

Production of ground feldspar in 1937 from 31 merchant mills 
increased to 279,272 short tons valued at $3,486,741, surpassing the 
previous high in 1936 by 18 percent in tonnage and 11 percent in 
value. The 31 mills represented 23 producing companies operating 
in 14 States. In 1937, as in 1936, four mills grinding imported Cana- 
dian spar produced about 6 percent of the total quantity of ground 
feldspar sold. 


Ground feldspar sold by merchant mills ! in the United States, 1983-37 


Domestic Canadian 'Total 
Nc iF SE Pausa Tasa m ue rs 
Year ero Value Value 
active | Short Short Short 
mills ons ons Value 
Total Average Total Average 

1033........- 25 12€, 418 | $1, 491, 904 $11.80 | 6,590 | $125, 648 $19. 07 133, 008 |$1, 617, 552 
1934_________ 26 136, 820 1, 731, 528 12. 66 7, 358 136, 972 18. 62 144, 178 | 1, 868, 500 
1936 A 189, 289 2, 460, 073 13.00 | 10, 806 199, 067 18. 42 200, 095 | 2, 659, 140 
1936......... 30 | 222,126 | 2,884, 493 12.99 | 14,764 | 270, 360 18. 31 236, 890 | 3, 154, 853 


Ty _____. 31 | 263,387 | 3,187,185 12.10 | 15,885 | 299, 556 18.86 | 279,272 | 3,486, 741 
t Excludes potters or others who grind for consumption in their own plants. 


Tennessee, where much of the North Carolina feldspar is processed, 
was the largest producing State in 1937, followed by Colorado and 
South Dakota. North Carolina dropped from first place in 1936 to 
fourth in 1937. Tennessee and North Carolina together produced 
90,696 short tons in 1937; Colorado produced 43,618 tons and South 
Dakota 40,325 tons. Percentage gains in output in 1937 over 1936 
for these four leading States follow: Tennessee-North Carolina, 6 
percent; Colorado-South Dakota, 54 percent. The increasing con- 
sumption of western feldspar is also shown by comparing the relative 
quantities of ground feldspar shipped from Colorado and South 
Dakota and from Tennessee and North Carolina in 1936 and 1937. 
Sales of Colorado and South Dakota ground spar comprised 23 percent 
of the total ground spar sold in 1936 and 30 percent in 1937. Sales by 
Tennessee and North Carolina mills decreased from 36 percent of the 
total in 1936 to 33 percent in 1937. 

Production of ground feldspar in Maine in 1937 rose to 22,090 short 
tons, an increase of 28 percent over 1936. Output of ground spar in 
Virginia amounted to 15,609 short tons, while shipments from New 
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Jersey mills were —— the same as in 1936. New York and New 
Hampshire also reported larger sales of ground spar in 1937. Illinois, 
Arizona, California, Minnesota, and Ohio produced smaller quantities. 


Ground feldspar sold by merchant mills! in the United States, 1936-37, by States 


1936 1937 

State Domestic Canadian Domestic Canadian 

Bre pis _  áÓ s RER 
mi mills 
Short Short Short Short 
tons Value tons Value tons Value tons Value 

Arizona........-.- 1 (2) 6 WE A AAA 1 (2) E ME ERROR. SE 
California......... 3| 4,189 | $68,461 |.......|........- 3 | 1,888 | $30,427 |__.....l........ 
Colorado.......... 1 ,034 | 206,550 |..-..-..l......... 2 | 43,618 | 307,412 |.......]..-.--.. 
Illinois..........-. 2 (2) (D dn E AA 1 (2) (2). apas A 
aine........-...- 3 | 17,293 | 253,258 |_......1......... 4 | 22,090 | 303, 449 |.......|.....-.- 

Minnesota.......- ¡AAA AAA (2) (2) D, A E (2) (2) 
New Hampshire... 2 (2) (3) A AAA 2 (2) A CES 
New Jersey....... 3 | 14, 430 286, 040 |.......|]........- 3 | 14,700 287, 577 DEEG, IA 

New York........ 4 (2) (2) (2) (2) 4 (2) (2) (2) (2) 

S CIE NONE : (3) (2) (?) (?) (3) (2) (2) (2) 

or arolina... 

eee eee 3 Jas, 240 |1, 153, 466 LL. { ; joo, 696 |1, 239, 149 LL... 
South Dakota..... 2 | 26,486 | 255,888 |......-l......... 2 | 40,325 | 316,834 |.......l........ 
TEE 1 (2) 2)... AA AAA 1 | 15, 609 229, 295 |.....-.|..---..- 
Undistributed.....|....... 46, 454 659, 930 |14, 764 1$270, 360 |....... 34, 461 473, 042 |15, 885 |$299, 556 


TS E RATA Rl Eee | AAA | AAA e | $ a | geet ee ar | aa T 


30 |222, 126 |2, 884, 493 |14, 764 | 270, 360 31 |263, 387 |3, 187, 185 |15,885 | 299, 556 


1 Excludes potters or others who grind for consumption in their own plants. 
2 Included,under ‘‘Undistributed.”’ 


The average value per short ton of ground feldspar produced from 
domestic crude declined from $12.99 in 1936 to $12.10 in 1937. The 
average value in the various States ranged from $7.05 to $21.63 per 
ton. Sales realizations for Colorado and South Dakota in 1937 were 
$7.05 and $7.86, respectively. These two figures compare with aver- 
age realizations in some of the larger eastern feldspar-grinding States 
as follows: New Jersey, $19.56 per ton; Virginia, $14.69 per ton; 
Maine, $13.74 per ton; and Tennessee-North Carolina, $13.66 per 
ton. Ground spar manufactured from Canadian crude in 1937 aver- 
aged $18.86 per short ton, an increase of 55 cents over 1936. 


CONSUMPTION AND USES 


Markets for ground feldspar.—The prosperity of the feldspar indus- 
try depends upon the manufacture of glass, pottery, and enamelware; 
The glass trade, which uses feldspar largely on account of the weare 
resistant qualities imparted by its alumina content, consumes over 
half the ground spar produced. Shipments of glass containers in 
1937 were 10 percent higher than in 1936, and output of illuminating 
glassware rose 15 percent. Recently feldspar has been used in the 
making of window glass. 

Following the improvement in building construction, particularly 
in residential-type construction, the manufacturers of sanitary ware, 
enamel ware, and pottery increased their production in 1937. Ship- 
ments of porcelain enamel products increased 9 percent in value over 
1936; sales of electric refrigerators for household use increased 14 
percent and those of electric ranges 25 percent. The output of bath- 
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room accessories in 1937 reached a total of 11,422,940 pieces, 59 per- 
cent more than in 1936. | 

Distribution of total sales of ground feldspar during the last 3 years 
Is shown in the following table. Although the classification of ceramic 
uses in 1937 differs slightly from that 1n 1935 and 1936, the virtual 
dominance of the three chief markets for ground spar is evident in 
each year. 


Ground feldspar sold by merchant mills in the United States, 1935-37, by uses, in 


short tons 
1935 1936 1937 
ES P t of P tof P t of 
ercent o ercent o ercent o 
Short tons total Short tons total Short tons total 
Ceramic: ! . 

Cl WEE 103, 499 51.7 | 121,677 51.4 | 1 142, 028 50. 9 
Pottofy AAA IA 66, 454 33. 2 76, 527 32.3 | 1 102, 346 36. 6 
Enamel and sanitary ware...........- 21, 014 10. 5 23, 746 10.0 | 125,111 9.0 
Insulators and other porcelain goods... 4, 058 2.0 5, 105 2.1 6 Ss dada 
Brick and tile......................... 1.5 6,074 2.6 EK, PA 
ther ceramic uses...................- 1, 511 .8 1, 839 .8 1 6, 442 2.3 

Soaps and abrasives......................- 350 1, 328 1, 653 
Binder for abrasive wheels................ 21 .9 584 .8 242 1.2 

Other USOS Lucainena 3 10 1, 450 
200, 095 100.0 | 236,890 100.0 | 279, 272 100. 0 


1 New classification for ceramic uses adopted in 1937 was as follows: Glass, pottery, enamel, and other 
ceramic. Except for glass, figures for 1937 are not directly comparable with those for earlier years. 


Consumption of crude spar.—Although crude spar is largely processed 
by merchant mills, two sanitary-products manufacturers mine and 
grind their own spar. On the other hand, a few producers of crude 
in New Hampshire and North Carolina sell part or all of their product 
in the crude state to soap and cleanser manufacturers, who process 
the spar for use as an abrasive in their products. 


MILL CAPACITY 


Excess grinding capacity has long been & problem in the feldspar 
industry. In recent years the Bureau of Mines has requested pro- 
ducers to report the tonnage that could have been ground, workin 
the usual number of hours per day and assuming a continuous deman 
but allowing for unavoidable shut-downs for repairs and other un- 
foreseen delays. These data, as reported by active mills grinding 
domestic and Canadian spar, still show a large surplus capacity. 

Mills producing 252,222 short tons, or roughly 90 percent of the 
total ground spar in 1937, reported an ageregate capacity of 528,810 
tons, which would indicate an approximate capacity of grinding equip- 
ment in the industry of 585,000 short tons in 1937, or about 110 percent 
more than actual output (279,272 tons). These data compare with an 
approximate capacity of 531,000 short tons in 1936, about 124 percent 
more than actual output (236,890 tons), and an approximate capacity 
of 485,000 short tons in 1935, about 142 percent more than actual 
output (200,095 tons). 

PRICES 


According to Engineering and Mining Journal Metal and Mineral 
Markets, prices on quoted grades of feldspar remained unchanged 
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throughout 1936 and 1937. Quotations on North Carolina grades 
were: Potash and soda spar, 200-mesh, white, f. o. b. North Carolina, 
$17 and $19 per ton respectively; granular glass spar, 20-mesh, white, 
f. o. b. mine, $12.50 per ton; and semigranular spar, $11.75. Maine 
white potash spar, 200-mesh, and Virginia No. 1, 200-mesh, were 
quoted at $17 per ton. Quotations on 230-mesh, No. 1 Virginia spar 
were uuchanged at $18 per ton. Quoted prices of other Virginia 
spars follow: Nos. 17 and 18 glassmakers' spar, $11.75 and $12.50 
per ton, respectively, and enamelers’ spar, $14 to $16, f. o. b. Virginia. 

The average value per ton for all sales of feldspar ground in mer- 
chant mills declined from $13.32 in 1936 to $12.49 in 1937, but as 
previously indicated this may be explained by larger sales of western 


Spar. 
TECHNOLOGIC DEVELOPMENTS 


Intensive research was a feature of the feldspar industry in 1937. 
The results of comprehensive research on the effects of feldspar in 
the glass batch were published by the National Feldspar Association.! 
Discussion of the physical and chemical composition of different types 
of glass and glass batches is followed by an excellent presentation of 
the influence of feldspar on the mechanical properties, chemical dura- 
bility, and devitrification of glass. A section dealing with the testing 
of feldspar and a compilation of factors for use in glass-composition 
calculation conclude this timely and valuable booklet. Much work 
also has been done in perfecting methods of chemical analysis of 
feldspar. Koenig,? supplementing earlier contributions in this field, 
has studied the determination of ferric oxide. 

Following initial research at the Southern Experiment Station of 
the Bureau of Mines certain companies have investigated froth flota- 
tion and agglomerate tabling for reclaiming feldspar from waste dumps 
and pegmatites in which the feldspar crystals are not large enough to 
be hand-sorted economically. Satisfactory concentration of feldspar 
is attained by either method š either feldspar or quartz can be removed 
separately merely by using the proper reagent. A commercial plant 
employing froth flotation for separating feldspar, quartz, and mica 
probably will begin operations during 1938. 

A comprehensive review of the feldspar industry by B. C. Burgess * 
appears in a volume published recently by the Industrial Minerals 
Division of the American Institute of Mining and Metallurgical 
Engineers. 

Talc and feldspar may be used economically to replace English 
Cornwall stone in wall-tile bodies, according to a recent paper.’ 

Dry-air analysis of subsieve sizes of ceramic mineral powders, based 
on Stokes! law of particle fall, has many advantages compared with 
wet methods and has been applied to such materials as feldspar, flint, 
tale, pyrophyllite, and clay. Several papers dealing with load formu- 

as and recent trends and developments in mining, crushing, and 
~ 1 National Feldspar Association: Feldspar as a Constituent of Glass: 1937, 78 pp. 

2 Koenig, E. W., Analysis of Feldspar: Determination of Ferric Oxide: Jour. Am. Ceram. Soc., vol. 20, 
No. 7, July 1937, pp. 230-235. 

3 Ralston, Oliver C., Annual Report of the Nonmetals Division (Technologie Branch), Fiscal Year 1937: 
Inf. Circ. 6974, Bureau of Mines, 1937, p. 14. E 
a pen a Feldspar: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, New York, 


§ Schofield, H. Z., A Study of Replacement of Cornwall Stone by Talc and Feldspar in a Wall-tile Body: 
Bull. Am. Ceram. Soc., vol. 16, No. 5, May 1937, pp. 203-204. 
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erinding ceramic materials, including feldspar, appeared about the 
turn of the year.’ 

A description” of pegmatites near Custer, S. Dak., and an account 
of the origin, distribution, and availability of Minnesota anorthosite ? 
were published in 1937. 

Nepheline syenite.—Late in 1937 a mill at Rochester, N. Y., oper- 
ated by the American Nepheline Corporation, began grinding Cana- 
dian nepheline syenite for the American glass trade. Both Dings 
and Exolon separators have been used to remove magnetic particles, 
the final product carries only 0.06 to 0.09 percent Fe,O; and averages 
24.5 percent Al;0,. The capacity is said to be about 176 tons in 24 
hours. Prices, f. o. b. Rochester, range from about $11 to $15.50 
per ton. Material is also ground for the American market at Lake- 
field, Ontario, near the mine at Blue Mountain, Methuen Township. 

A second firm (the New England Nepheline Co., Keene, N. H., 
affiliated with Golding-Keene Co.) started milling imported Canadian 
nepheline syenite in 1937. "Two other mills were reported during the 
year as preparing to enter this field. Already four glass companies 
are using nepheline syenite, and imports during 1937 may have 
aggregated 10,000 tons. 

North Carolina feldspar contains about 17 to 18 percent alumina 
and South Dakota and Colorado spar about 20 percent. Nepheline 
syenite contains 24 percent alumina, or about one and one-third times 
as much as feldspar and melts at a lower temperature. Fuel savings 
are claimed when it is used, with longer life for refractories. Neph- 
E syenite also has a slightly higher content of alkalies than 

eldspar. 

Several papers describing the Blue Mountain and other nepheline- 
bearing rocks in Canada and their utilization have been published.? 

Domestic sources of nepheline have been investigated by the 
Eastern Experiment Station of the Bureau of Mines. Samples from 
deposits in Arkansas, New Hampshire (Red Hill), and New Jersey 
(Beemerville) were too intimately mixed with iron minerals to permit 
making a concentrate that would be acceptable to glassmakers. 

The properties and uses of nepheline syenite were investigated 
further during 1937 by Koenig,? who determined the thermal expan- 


* Bond, Fred C., Useful Formulas for Wet and Dry Grinding—Measuring the Circulating Load: Rock 
Mi rers vol. 41, No. 1, January 1938, p. 64. 


and Met., vol. 18, No. 371, November 1937, pp. 506-507; Pit and Quarry, vol. 30, No. 5, November 1937, p. 56. 

Metz, G. F., Grinding Ceramic Materials in Ball, Pebble, Rod, and Tube Mills: Bull. Am. Ceram. Soc. 
vol. 16, No. 12, December 1937, pp. 461-467. . 

Nordberg, Bror, Latest Developments in Crushing Methods and Equipment: Rock Products, vol. 41, 
No. 1, January 1938, pp. 65-67. 

Rockwood, Nathan C., A Brief Résumé of Trends in Grinding in the Cement Industry: Rock Products, 
vol. 41, No. 1, January 1938, pp. 60-63. 

e R. E., Feldspar (in South Dakota): Rock Products, vol. 40, No. 5, May 1937, pp. 58-60. 

raunen W. E., Denver Feldspar Firm Expands Plant: Pit and Quarry, vol. 30, No. 6, December 1937, 

pp. . 

Work, Lincoln T., Factors Influencing Particle Size and Shape in Grinding: Bull. Am. Ceram. Soc., 
vol. 17, No. 1 berg? 1938, pp. 1-5. 

L Stobbe, Helen, A Brief Description of the Pegmatites Southwest of Custer, S. Dak.: Econ. Geol., vol. 32, 
No. 7, November 1937, pp. 965-973. 

8 Swartz, G. M., The Calcic Feldspar Deposits of Minnesota: Bull. Am. Ceram. Soc., vol. 16, No. 12. 
December 1937, pp. 471-476. 

? Ladoo, Raymond B., Nepheline Syenite: Bull. Am. Ceram. Soc., vol. 16, No. 3, March 1937, p. 97. 

Davis, N. B., Nepheline Syenites of Ontario: Jour. Canadian Ceram. Soc., vol. 6, 1937, pp. 50-53; Ceram. 
Abs., vol. 17, No. 1, January 1938, p. 38. 

Nicholson, C. M., Nepheline Syenite, A New Industrial Mineral: Canadian Chem. and Process Ind., 
vol., 22, No. 2, February 1938, pp. 33-35. 

19 Koenig, C. J., Fundamental Properties of Nepheline Syenite: Bull. Am. Ceram. Soc. (abs.), vol. 17, 
No. 3, March 1938, p. 115. 
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sion and fusion characteristics of bodies containing various flux com- 
binations of nepheline syenite. The syenite combinations reacted 
similarly to potash feldspar combinations except that they were active 
at lower temperatures. Sintering ranges of nepheline syenites were 
longer than those of potash feldspar. Finely ground, air-separated 
nepheline syenite introduced into a porcelain body extended the vitri- 
fication range, lowered warpage, increased mechanical strength, and 
reduced the coefficient of expansion more than did coarser material.! 
Substitution of nepheline syenite for feldspar in sanitary ware length- 
ened its vitrification range and lowered warpage.? The mechanical 
strength and thermal expansion of the ware compared favorably with 
that of potash feldspar bodies, and the ware when fluxed with nephe- 
line syenite had higher pitch than the regular ware. 

Nepheline syenite is mined in the U. S. S. K. along with phosphates, 
and in India where it is considered superior to graphic granite and 
feldspar as a partial substitute for soda ash in the glass industry.” 

In the U. S. S. R. alumina and caustic alkali are reported as being 
made by lixiviating a calcium-nepheline frit; the residual slurry is 
used in the manufacture of cements.“ 

Other competitive products.—According to Ralston, spodumene, as it 
is a lithium aluminum-silicate, is a more active flux than ordinary spar 
(which is a potassium or sodium aluminum-silicate) and produces a 
more translucent body. Spodumene, accordingly, may become a 
competitor of feldspar in both pottery and glass. Mixture of spodu- 
mene with feldspar in glazes lowers melting temperature and improves 
expansion characteristics. Boyd, investigating the pyrometric prop- 
erties of mixtures of spodumene with potash and soda feldspars, 
reports combinations with P. C. E. values 6 or 7 cones below those 
of feldspar alone. 

Larger consumption of pyrophyllite and magnesium talc, particu- 
larly in the manufacture of wall tile, may result in somewhat lessened 
use of feldspar in this area. It is also claimed that pyrophyllite can 
be used advantageously in the manufacture of porcelain and white- 
ware bodies because of its inert nature and uniform coefficient of 


expansion. 
IMPORTS " 


Imports for consumption of crude feldspar, all from Canada, in- 
creased in 1937 to 12,956 long tons valued at $91,885, indicating large 
percentage gains in both quantity and value over 1936. The foreign 
market (Canadian) value rose from $6.32 per long ton in 1936 to 
$7.09 per ton in 1937. No ground spar was imported in 1937. 


11 Koenig, C. J., Influence of Grain Size of Nepheline Syenite on Physical Properties of Porcelain: Bull. 
AÀm. Ceram. Soc. (abs.), vol. 17, No. 3, March 1938, p. 115. 

12 Koenig, C. J., Use of Nepheline Syenite in Sanitary Porcelain: Bull. Am. Ceram. Soc. (abs.), vol. 17, 
No. 3, March 1938, p. 115. 

13 Dubey, V.S., and Agarwala, P. N., Nepheline Syenite Rock as a Partial Substitute for Soda Ash in the 
Glass Industry of India: Bull. Ind. Res. Bur., Govt. India, No. 7, 1937, 19 pp.; Ceram. Abs., vol. 16, No. 9, 
September 1937, pp. 272-273. 

14 Strokov, F. N., Talmoud, I. L., and Moussiakov, V. A., The Production of Alumina, Caustic Alkali 
and Cement Starting from Nepheline: Zhurnal Khimicheskii promuishlinosti, vol. 13, No. 14, July 1936, pp. 
829-834; Chim. Ind., vol. 38, No. 1, 1937, p. 83; Bldg. Sci. Abs., vol. 11 (N. S.), No. 1, January 1938. p. 15. 

15 Ralston, O. C., Annual Report of the Nonmetals Division, Technologic Branch, Bureau of Mines, 
Fiscal Year 1937: Inf. Circ. 6974, 1937, p. 7. 

16 Boyd, J. E., Jr., Pyrometric Properties of Spodumene-Feldspar Mixtures: Bull. Am. Ceram. Soc. 
(Abs.), vol. 17, No. 3, March 1938, p. 115. 

17 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 
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Feldspar imported for consumption in the United States, 1933-37 


AA o n 


Crushed or Crushed or 
Crude ground Crude ground 
Year AA AA Year AAA A 

Long Short Long Short 

tons Value tons Value tons Value tons Value 
1933___..... . 3, 239 $21, 877 80 $242 || 1936........... 10,786 | $68, 198 132 $1, 276 
1034... . 9,7 258 E A A 1937 AS 12, 956 91,885 |........|........ 
aL |, 2222c 8, 937 56, 175 1 106 : 


Imports of unmanufactured Cornwall stone decreased in 1937, 
amounting to 1,899 long tons valued at $16,864 compared with 2 061 
tons valued at $18, 402 in 1936. Imports of ground Cornwall stone 
in 1937 likewise dropped slightly to 323 long tons valued at $4,267 
compared with 357 long tons valued at $4,730 in 1936. Imports of 
both crude and ground material in 1937 ‘originated in the United 


Kingdom. 
WORLD PRODUCTION 


The United States, Sweden, Norway, China, Canada, and probably 
Czechoslovakia are the more-important feldspar-producing countries. 
A large part of the Canadian output of crude spar is processed by 

grinding mills in the United States. 
, Available figures on world production of feldspar, 1933 to 1937, 
ollow 


World production of feldspar, 1933-37, by countries, in metric tons 
[Compiled by M. T. Latus] 


Country ! 1933 1934 1935 1936 1937 
a (shipments). ................... 376 431 495 1, 082 (2) 
us ew 7 South Wales tosca io o ducens 2, 037 891 166 101 (2) 
South Australia ?.......................- 112 212 315 (n 
Western Australia (exports). .......... 460 1,845 2, 703 3, 097 O 
“anada (shipments)......................- 9, 669 16, 603 16, 095 16, 190 19, 350 
APA E O NERO 27, 189 27, 780 2 ) (2) 
al “OO de e 72 45 (2) 
oa (ex xports) A PEE AA 2, 706 3, 329 2, 071 2, 520 (2) 
fermens M: Avaria) SE 4, 490 6, 808 6, 337 9, 524 (2) 
¡A 688 638 713 (2) 
| A eh es A SIE SER 4, 861 7,637 7,616 8, 620 (2) 
N dae Px porta) EE 17, 986 22, 139 : 29, 085 32, 540 
rc HEN peace ea DR ONE 1, 309 1, 026 14, 180 (2) (2) 
voden a tao A. 32, 567 34, 468 48, 637 56, 799 (2) 
United. States (shipments)................. 153, 051 156, 663 192, 592 248, 654 272, 842 


1 Tn addition to countries listed, feldspar is produced in Czechoslovakia. Official figures of output are not 
available, but it is estimated that the annual production is approximately 30,000 metric tons. (Stat. Comm. 
Czechoslovak Ceram. Soc.) 

2 Data not yet available. 

3 Includes some china stone. 

* Includes Manchuria. 
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The most striking event in the asbestos industry during 1937 was 
the remarkable increase in imports of crude fibers from Africa. Ten 
years ago imports of crudes from that source about equaled those 
from Canada in quantity. The proportion from Africa has gained 
steadily, and in 1937 more than 81 percent of the total imports of 
crudes originated there compared with 18 percent in Canada. Im- 
ports for 1937 originating in Africa more than doubled those reported 
for 1936, whereas imports from Canada made virtually no gain. 
However, figures for crudes alone do not reflect the true situation as 
regards asbestos available for textile use because large tonnages im- 
ported from Canada under the classification “textile, shingle, and 
paper fiber" may be used for spinning. Unfortunately, the figures 
are not broken down to show the actual quantity so used, but even if 
full allowance 1s made for the milled spinning fibers imported from 
Canada it is evident that the United States is becoming more and 
more dependent upon Africa for its supplies of fiber necessary for 
woven brake linings and other textiles. 

In 1937, as in previous years, the United States led all countries in 
the manufacture of asbestos products but produced only & very small 
fraction of the necessary raw asbestos. Arizona furnishes small 
quantities of high-grade chrysotile, chiefly of spinning quality, and 
Vermont is becoming an important producer of short-fiber chrysotile. 
Small quantities of anthophyllite, for which only a limited market has 
as yet been developed, are produced in Maryland, Montana, and 
North Carolina. As indicated in the table of salient statistics that 
follows, domestic sources furnished less than 4 percent of the consump- 
tion in 1937. Foreign supplies of crudes were obtained chiefly from 
the Union of South Africa and Southern Rhodesia, with subordinate 
quantities from Canada and the U.S. S. R. About 93 percent of the 
imports of spinning, shingle, paper fibers, and shorts came from 
Canada, and most of the remainder from the U. S. S. R. and Cyprus. 

Three general reports of interest to the industry appeared during 
1937.! 

1 Bowles, Oliver, Asbestos: Bull. 403, Bureau of Mines, 92 pp. 
Howling, G. E., Asbestos: Imperial Inst. (London) Mineral Resources Department Bull., 2d ed., 


D. 
Ross, J. G., and Jenkins, G. F., Asbestos: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocke, 
New York, 1937, pp. 79-96. 
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The following table of salient statistics shows that domestic pro- 
duction in 1937 was 27 percent higher than in 1936. Asbestos sold 
or used by producers in 1937 increased 9 percent in quantity and 10 
percent in value over 1936. Imports gained 26 percent in quantity 
and 39 percent in value. Compared with 1936 apparent consumption 
in the United States in 1937 increased 26 percent in quantity and 
40 percent in value. 


Salient statistics of the asbestos industry in the United States, 1936-37 


1936 1937 


Short tons Value Short tons Value 


Domestic asbestos: 
Produced: 
ChEySOlll8. coccion cinc u... ld DEus e de t 10, 520 (3) 13, 284 (2) 
BR Nee 42 me2 9:2 m ee cR Er deese 404 (2) 612 (2) 
KC WEE 1 10, 924 (2) 13, 896 (2) 
— — — MÀ — Kaes — KS — 
Sold or used by producers: 
Chrysotile 25.262 u cecilia dias 1 10,719 | 1 $302, 301 11, 547 $332, 747 
Bech ee EE 345 11, 860 532 11, 897 
TO AAA ELI LEE LE 1 11, 004 1 314, 161 12, 079 344, 644 
Imports deep ener pq Wan NUR 243, 602 | 7,524, 937 307, 188 | 10,470, 208 
Exports (unmanufactured)............................. 3, 744 310, 197 8, 004 253, 734 
Apparent consumption 3.............. . . .. . . lll lll... 1 250, 922 | 1 7, 528, 901 316, 263 | 10, 561, 118 
Exports of asbestos products... een .. . . .. . . ..- (2) 2, 479, 273 (2) 3, 047, 025 


1 Revised figures. 
2 Figures not available. 
3 Quantity sold or used by producers plus imports minus exports. 


The following table shows the production of asbestos in recent years. 


Asbestos sold or used by producers in the United States, 1933-37, by varieties 


Chrysotile Amphibole Total 
Year Pee a CM s EE CE E 
Short tons Value Short tons Value Short tons Value 
1088 CENE NE (1) (1) (1) (1) 4,745 $130, 677 
1034 EE (1) (1) 1) (1) 5,0 158, 347 
lr EE EE (1) (1) ) (1) 8, 920 292, 927 
W036 AAA A ant 110,719 | 2 $302, 301 345 $11, 860 2 11, 064 1 314, 161 


1087 tH EE 11, 547 332, 747 532 11, 897 12, 079 344, 644 


1 Bureau of Mines not at liberty to publish figures separately for chrysotile and amphibole. 
3 Revised figures. 


Consumption trends.—The following table shows trends in the 
asbestos-products industries of the United States during recent years. 
Apparent consumption (quantity sold or used by producers plus im- 
ports minus exports) gained remarkably in 1937. The volume of 
asbestos consumed depends primarily on two great industries, auto- 
mobile manufacture and the building trades, but, as figure 1 indicates, 
lts gain in 1937 was far in advance of that in either of these industries. 
The disproportionate increase in asbestos consumption probably was 
due partly to heavy demand for asbestos insulation used in the exten- 
sive power-plant reconditioning that accompanied the rapid upturn in 
manufacturing activity early in 1937. Another factor was an un- 
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usually heavy demand for asbestos shingles and other asbestos- 
cement building materials. There may also have been a substantial 


60 
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F1GURE 1.— Asbestos consumption compared with automobile production and building construction, 1928-37. 
Unlike units are reduced to percentages of the 1023-25 average. Statistics of asbestos are from the Bureau 
a ae. automobiles from the Bureau of the Census, and building contracts from the Federal Reserve 

oard. 


increase in consumers’ stocks on which the Bureau of Mines has no 
data. 


Raw asbestos consumed in the United States and asbestos products manufactured in 
and exported from the United States, 1933-37 


Asbestos products— Asbestos products— 


Raw as- Raw as- 
bestag—_|——əÇÑ—əƏ ə  .ə ə )ə Ñ Ñ+ °<—— ə. bestos— 
Year apparent Year apparent 
consump- E consum : 
tion p fanua Exported ? tian p- Gecke Exported? 
Short tons Short tons 
1088 A 122, 909 |$43, 716,852 | $1,743, 140 || 10936. ........ 3 250, 922 (1) $2, 479, 273 
1934. ......... 123, 752 1 2, 142, 514 || 1937......... 310, 263 (4) 3, 047, 025 
1935. ........- 174, 655 | 58,815, 424 2, 261, 029 


1 Figures of Bureau of the Census (collected biennially for odd years) include value of certain gaskets, 
packing, and similar products in which little asbestos was employed. 

2 Compiled from the records of the Bureau of Foreign and Domestic Commerce. 

3 Revised figures. 

4 Figures not yet available. 


Market conditvons.— The demand for asbestos was strong throughout 
most of the year. Canadian plants operated almost at capacity to 
supply the market requirements of the shorter grades. Demand fell 
sharply during November and December. 


78560—-38——-78 
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Prices.—Canadian prices are f. o. b. Quebec mines, tax and bags 
included; Rhodesian and Russian, c. i. f. New York; 'and Vermont, 
f. o. b. mines, Vermont. 

According to quotations in Metal and Mineral Markets, prices of 
Canadian asbestos were constant throughout 1937 until December as 
follows: Crude No. 1, $550—$600 per short ton; Crude No. 2, $200- 
$225; spinning fibers, $90-$170; magnesia and compressed-sheet 
fibers, $100-$110; shingle stock, $45-875; paper stock, $32.50-$37.50; 
cement stock, $19-$23; floats, $16-$18. 50; and shorts, $11-$14.50. 
At the end of the year, however, a substantial gain was in evidence. 
Crude No. 1 advanced to $700—$750; various other crudes ranged 
from $150-$350; spinning fibers rose to $110-$200; and corresponding 
increases were noted for other erades. 

Rhodesian Crude No. 1 was quoted at $210 per short ton and Crude 
No. 2 at $185 until May, when prices were advanced to $250 and $225, 
respectively. 

Russian Crude AA was quoted at $470 per short ton in February, 
$475 in April, $550 in May, and $750 in December. Crude No. 1 
remained at $225, Crude No. 2 at $190, and shingle stock at $55 until 
December, when prices were increased to $275, $240, and $07.50, 
respectively. 

Vermont prices were constant throughout the year until December 
as follows: Shingle stock, $47.50 per short ton; paper stock, $35; 
cement stock, $23; and shorts and floats, $11-$12. In December 
prices were increased to $57, $40, $25, and $12-$18, respectively. 


REVIEW BY STATES 


Arizona.—Activity was considerably bigher in 1937 than in 1936. 
Sales of chrysotile were made by the Johns-Manville Products Cor- 
poration, New York, N. Y.; Emsco Asbestos Co., Globe, Ariz.; Bear 
Canyon Asbestos Co., Globe, Ariz.; Arizona Chrysotile Asbestos Co. " 
Globe, Ariz.; and Arizona Asbestos Corporation, 172 North Spring 
Street, Los Angeles, Cahf. "The entire sales were from mines in Gila 
County. The Emsco Asbestos Co. has nearly completed a fiberizing 
mill at Downey, Calif., where fiber received from the primary mill at 
Globe, Ariz., is prepared i in grades adapted to all uses. 

Maryland. —The Powhatan Mining Corporation, Woodlawn, Balti- 
more, Md., produced anthophyllite near Pylesville, Harford County, 
and prepared 1t for use chiefly for filtration of chemicals. 

Montana.—The Universal Insulation Co. (successor to Vermiculite 
& Asbestos Co.), 2601 West 107th Street, Chicago, Ill., produced 
anthophyllite from a deposit near Labby, Lincoln County; and 
E Karstolite Co. mined anthophyllite near Gallatin Gateway, Gallatin 

ounty. 

North Carolina.—The American Asbestos Co. (successor to National 
Asbestos Co.) produced a small quantity of anthophyllite at Minne- 
apolis, Avery County. 

Vermont.—The Vermont Asbestos Corporation, 500 Fifth Avenue, 
New York, N. Y., operated its enlarged mill at Eden, Lamoille County, 
actively during 1937. These deposits, which are regarded as an ex- 
tension of the chrysotile belt of Quebec, Canada, furnish a large per- 
centage of the entire output of as estos in the United States. A full 
line of mill fibers is prepared, but virtually no crudes are produced. 
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FOREIGN TRADE? 


The following table shows imports of unmanufactured asbestos 
into the United States by countries and classes in 1936 and 1937. 
As indicated at the beginning of this chapter, a preponderance of the 
crude fibers used in the United States originates in Africa. All 
higher-grade mill fibers were imported from Canada except about 
8 percent that came from the U. S. S. R. Canada supplied 94 percent 
of the short fibers in 1937, and most of the remainder originated in 


Cyprus and the U. 8. S. R. 


Asbestos (unmanufactured) imported for consumption in the United States, 1936-37, 
by countries and classes 


rade ake ne Mill fiber Stucco and refuse Total 
Country 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
1936 
Africa, British: 
Union of South Africa..| 2,080 |$246, 171 |........|...........]|........|.--....-.-.- 2, 080 | $246,171 
Other British........... 3260 :| 412, 138 EE, ees secleddelrenczseewece 3. 266 412, 138 
Canada.................-..- 2, 281 | 432,004 | 73, SH $3, 488, 850 1150, ` $2, 469, 910 |226, a 6, 390, 764 
Finland NAAA PA A 840 : : 
Haly Ls ics A 25 | 20,928 |........|........... 1; 044 14,187 | 1, 069 35, 115 
Maita, EOL AE, AA A E A 4, 386 91,706 | 4,386 91, 706 
eege 40 7,074 | 6,382 300, 300 |........]...-.-......| 6,422 307, 374 
United “Kingdom ee 220 39, 200 |. (@) | ^ . 490 AAA AA 22 89, 301 
7, 912 |1, 157, 551| 79, 663 | 3, 790, 055 |156,027 | 2, 577, 331 |243, 602 | 7, 524, 937 
—— —I i Jl ee eee} pr j | 
1937 
Africa, British: 
Union of South Africa..| 4,247 | 490,335 |........]........... 1 27 | 4,248 490, 362 
Other British........... 7,099 794; 2508-1222. EE, WEE, lalola se 7, 099 794, 256 
Canada.................---- 2,620 | 556,034 | 95,788 | 4,775, 513 |177, 602 | 2, 984, 299 |276, 010 | 8, 315, 846 
d ST e WEE A PRA PA A 88 3, 568 88 3, 568 
cw MEE A AN ¡AAA AA A 122 1, 735 122 1, 735 
a ERAN a Peta 31 22 332 1... loves 958 19, 755 989 42, 087 
Malta; Gozo, Cyprus-..-..-. AAA AU PR 1... . .. 8, 129 310,058 | 8,129 310, 058 
A E nent ea 39 8,464 | 7,978 363,804 | 2,196 85, 392 | 10, 213 457, 660 
United Kingdom Va 290.4 54,8230 1. suu AA A A i 


Loc k lll K ee 


14, 326 |1, 926, 0571103, 766 | 5, 139, 317 |189, 096 | 3, 404, 834 |307, 188 |10, 470, 208 
1 Less than 1 ton. 


The following table shows imports and exports of unmanufactured 
asbestos for the 5-year period, 1933-37. 


Asbestos (unmanufactured) imported for consumption in and exported from the 
United States, 1933-37 


Imports Exports 
Y ear 

Short tons Value Short tons Value 
A A a u TE 119, 542 $3, 542, 483 1, 378 $88, 521 
AA 120, 334 3, 377, 994 1, 669 94, 182 
A A AAN 166, 585 5, 125, 413 850 87, 896 
1006. A lu oe eec neus i c ear 243, 602 , 524, 937 3, 744 310, 197 
A A O e y ata 307, 188 10, 470, 208 3, 004 253, 


3 Figures on imports and exports eompiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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The following table shows exports of asbestos products in 1936 
and 1937. 


Manufactured asbestos products exported from the United States, 1936-37, by kinds 


1936 1937 
Product ——F' 
Quantity Value Quantity Value 
Brake lining: 

Molded and semímolded........................... (1) $670, 979 (1) $722, 075 
Not molded............................ linear feet..| 1,963, 029 276,925 | 1,633, 558 250, 
Clutch TACO. u sus u l uuu s u aaa number.. 316, 585 77,065 499, 870 140, 711 
Paper, millboard, and roll board. .......... short tons.. 630 110, 129 869 183, 557 
Pipe covering and cement. ....-------------0-- do.... 1, 665 134, 391 2, 384 197, 000 
Textiles, yarn, and packing...................... do.... 665 676, 853 762 789, 398 
Asbestos roofing. ............................. squares.. 41,459 142, 335 37, 026 166, 312 

Other asbestos manachi except roofing 
short tons. - 1, 354 217, 065 1, 889 324, 100 
Magnesia and manufactures. .................... do.... 1, 051 173, 531 1, 567 272, 917 


1 Quantity not recorded. 


WORLD PRODUCTION 


The following table shows world production of asbestos, by coun- 
tries, from 1933 to 1937, insofar as figures are available. The striking 
increase in output of fiber in Canada is the only feature of 1937 
production that demands specia] comment. 


World production of asbestos, 1933-37, by countries, in metric tons ! 


[Compiled by M. T. Latus] 
Country ! 1933 1934 1935 1936 1937 
AIPODUDA. Ee Der A IS t18 lacras (3) 
Australia: 

South Australia____.__...... ebe eier er (bk A AAA 36 81 (3) 
Western Australia............................... 270 157 143 162 (3) 
AAA AAA AA A AA (4) 21 

A EE 99 (3) (3) (3) (3) 
AA ee es A asa S Coa Q ua 3 Ki EE (3) 
Canada Eicus as 143,667 | 141,502 | 190,931 | 273,322 371, 007 
China eseas sss sauna eue el cL cca ecd ) 
E AA ados i EE d 12 69 3 
EIERE 4, 640 7,712 7, 634 9, 659 11, 892 
Czechoslovakia........-..--------------------------- 1, 200 2, 100 2, 600 2, 700 

A A A Sms SEEMS 1, 340 1, 735 1, 742 : (3) 
diis acu id aM cQ Lo O eas 400 400 450 Q) (3) 

PEE EREE NI zas u wees E 14 30 2 (3) 

India, AA A E A ue oso p 25 64 57 (3) 

e EE A A A AS A AA 5 (3) 
Italy A A SA 3, 267 2, 252 4, 320 6, 113 (3) 
JODO E copia side 1, 000 1, 000 1, 000 1, 000 
Southern A LN NORE 27, er 29, 224 38, d 51, lÓ 51, 722 

ai RE a 1 
Union Of South Africa... ----------------- -0 14, 411 15, 960 20, 600 22, 894 25, 975 
REE IN SN A AA 71,700 92, 200 95, 500 125, 117 
United States (sold or used by producers). . ......... 4, 305 4, 615 8,092 | 910,037 10, 958 
A RCA A A A Sa uns 76 71 (3) 


1 In addition to the countries listed, a small quantity of asbestos is reported from Madagascar. 

2 Rail and river shipments. 

3 Data not available. 

* Less than 1 ton. 

$ Exclusive of sand, gravel, and stone (waste rock only), production of which is reported as follows: 1933, 
5,847 tons; 1934, 4,238 tons; 1935, 2,744 tons; 1936, 2,815 tons; 1937, 3,611 tons. 

* Exports. 

1 Approximate production. 

5 Revised figures. 

CANADA 


Sales of asbestos in Canada in 1937 were the highest in the history 
of the industry, having increased 36 percent in quantity and 46 
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percent in value over those of 1936. The entire production was from 
the Province of Quebec. The following table shows sales in 1936 and 
1937 as published in the Preliminary Report on the Mineral Production 
of Canada in 1937, issued by the Dominion Bureau of Statistics. 


Sales of asbestos in Canada, 1936-37 


1936 1937 
Value Value 
Short tons " Short tons ^ 
verage verage 
Total per ton Total per ton 
Grade: 
DU A 3, 440 $790, 971 | $229. 93 3, 846 $947, 917 $246. 47 
o esa 133, 288 | 6, 483, 946 48. 65 200, 247 | 10, 235, 820 51. 12 
Shorts............ . . ... ... 2- 164,559 | 2, 683, 266 16. 31 205, 933 | 3,322, 054 16. 13 
301, 287 9, 958, 183 33. 05 410, 026 | 14, 505, 791 35. 38 
Sand, gravel, and stone (waste 
rock only)-..................... 3, 103 2, 356 . 76 3, 080 3, 301 . 83 
Total asbestos and waste 
Ee ge 304, 390 9, 960, 539 |.......... 414,006 | 14, 509, 092 |.........- 
Rock mined ..................... 4,692,004 eelerer 6,477,805 |............]..--..-..- 
Rock milled...................... 3, 568, 992 ]............]--.......- 5, 440, 607 EE EE 
AFRICA 


Southern Rhodesia.—The output of asbestos in Southern Rhodesia 
in 1937 was the highest on record, exceeding that of 1936 by about 
1 percent. The Shabanie mine continues to be the largest producer. 
The following table shows Rhodesian production during recent years. 


Asbestos produced in Southern Rhodesia, 1933-87 


Year Short tons Value Year Short tons Value 
1033 GE 30, 182 £555, 993 || 1936...................-.- 56, 346 £830, 469 
rv DEE EE EE 32, 214 402, 745 || 1937..............-...-.-.- 57,014 840, 025 
1035. 2.2: 22-8 Ose ue 42, 598 640, 658 


Union of South Africa.—Production in the Union of South Africa 
in 1937 increased about 13 percent over that of 1936 but was still 
considerably below the peak of 1929. The following table shows the 
output 1n recent years. 


Asbestos produced in the Union of South Africa, 1933-37, by sources 


Short tons 
Year a Total value 
ape 
Transvaal Province Total 
1033 A URDU NER SHE DROPS UPPER 12, 662 3, 224 15, 886 £197, 120 
Ar E EE 14, 783 2, 810 17, 593 203, 033 
Eeer 1 20, 167 1 2, 541 22, 708 2 226, 167 
A A A 21, 188 4, 048 25, 236 2 337, 229 
| ANN ESA 23, 921 4,712 28, 633 3 431, 212 


1 Small quantity of blue fiber from Transvaal included under Cape Province. 
2 Value of local sales plus value of exports. 
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The Union of South Africa produces and exports three varieties of 
asbestos—chrysotile, amosite, and crocidolite (blue). "The following 
table shows the tonnage of each variety produced from 1933 to 1937. 


Asbestos produced tn the Union of | South Africa, 1933-37, by varieties and sources, 
an short tons 


Variety and source 1933 1934 1935 1 1936 1 1937 3 
Amosite ((Transvaal)................................ 3, 090 3, 757 4, 684 4, 823 6, 531 
Chrysotile (Transvaal).............................- 9, 572 11,025 15, 483 16, 149 16, 855 
Blue ees EE m. 1 ) 2, 541 { 216 535 
Blue (Cape)------. . . ca . . . . .. . . . eege 3, 224 2, 810 4, 048 4,712 


E O E 0 E gees | -—raÑ Í — r | Gece, Í| gee —Ó—Àr— 


CURA from Annual Report of the Government Mining Engineer, Union of South Africa, Department 
of Mines. 
2 Data from Monthly Reports, Union of South Africa, Department of Mines. 


Swaziland.—An important event in the African asbestos industry 
is the development of the Havelock mine in Swaziland by Turner & 
Newall, Ltd. It is reported that threatened exhaustion of reserves 
in the Ámianthus mine, Transvaal, is the main incentive for this new 
enterprise. The asbestos will be carried to Barberton Station by an 
aerial ropeway 12% miles long. The initial annual production is esti- 
mated at 24,000 tons of chrysotile fiber. 


CYPRUS 


Tunnel Asbestos Cement, Ltd., produced short-fiber chrysotile at 
Amiandos. The following table, compiled mainly from the Annual 
Report of the Inspector of Mines and Labour, shows exports during 
recent years. Virtually the entire production is exported. 


Asbestos exported from Cyprus, 1933-37 


Year Long tons Value Year Long tons Value 
IO oscense 4, 567 1 £44,088 || 1936....-..--....-......... 9, 506 £80, 343 
1094. up 2 eee ss 7, 590 173,562 || 1937............-..-.....- 11, 704 126, 371 
NEE 7,513 50, 174 


1 Reported by Cyprus 4 General Asbestos Co., Ltd. 
OTHER COUNTRIES 


U. S. S. R.—No statistics later than those published in the Minerals 
Yearbook, 1937, are available. 

Bolivia.—A sample of asbestos from Bolivia submitted to the 
Bureau of Mines through the courtesy of the Bureau of Foreign and 
Domestic Commerce consisted of crocidolite (blue asbestos) in fibers 
up to 5 inches in length. Although most of the sample was strong and 
evidently of good spinning grade, some fine, intermingled fibers were 
quite weak. The deposit, which is in the Department of Cochabamba 
in the Chapare region, is said to be extensive. The occurrence is in- 
teresting Inasmuch as commercial deposits of blue asbestos have here- 
tofore been confined to the Union of South Africa and to a small 
occurrence near Hawker, South Australia. 
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The strong demand for crude barite in 1937 resulted in greatly 
increased domestic production and sales, as well as a sharp rise in the 
average value of crude barite sold or used by producers. Imports of 
crude barite also were larger, although the average declared value 
remained the same as in 1936. Trends in sales of barium products 
were not uniform. The quantity of ground barite and blanc fixe sold 
or used by producers rose but that of lithopone dropped. 


Salient statistics of the barite and barium products industries]in the United States, 


1933-37 
1933 1934 1935 1936 1937 
Crude barite: 
Produced................. short tons. - 146, 402 178, 361 218, 075 274, 062 360, 877 
Sold or used by producers: 
Race tons pct aa 167, 880 209, 850 225, 111 283, 160 355, 888 
alue: 
Tota BEE $852, 611 | $1, 109, 378 | $1, 251, 268 | $1, 674, 631 $2, 225, 727 
Average...... . .. remos $5. 08 $5. 29 $5. 56 $5.91 $6. 25 
Imports for consumption: 
E tons HORT ii 49, 958 40, 031 47, 048 33, 843 64, 092 
ue: 
¿e DEE $216, 955 $174, 937 $246, Ss $170, a $327, 224 
Average A $4. 34 $4. 37 $5. 23 $5. 0 $5. 03 
Apparent new supply 3....sbort tons. ` 217, 838 249, 881 We? 2 317, os 420, 880 
Domestic. ............... percent... 77.1 84.0 84.6 
Reported consumption tiota 
tons. - 223, 047 250, 476 290, 344 303, 449 383, 982 
Barium products: 
Sold or used by producers: 
hort tons........................-. 215, 525 228, 796 268, 652 263, 810 332, 185 
Vall 2. cool lee $14, 170, 890 |$15, 173, 923 |$16, 858, 413 |$16, 299, 448 | $17, 242, 511 
Imports for consumption: 
ort (018... s cosacos. 12, 236 9, 459 11, 672 11, 078 14, 397 
A A $464, 812 $375, 262 $404, 601 $411, 797 $484, 560 
Exports of lithopone: 
Short tons.......................-. 1, 186 2, 401 2, 372 2, 538 2, 671 
A AA A $107, 923 $199, 508 $221, 611 $229, 942 $231, 622 


1 F. o. b. mine shipping point. 
2 Declared value f. o. b. foreign market. 
3 Barite sold or used by producers plus imports. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
1229 
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CRUDE BARITE 


Production.—Mine production of crude barite in 1937 totaled 
360,877 short tons, 86,815 more than in 1936. Barite mining opera- 
tions were under way in seven States—California, Georgia, Missouri, 
Nevada, Tennessee, Texas, and Virginia. 

Sales.—N early 7 3 ,000 more tons of crude barite were sold or used 
by producers in the United States in 1937 than in 1936, with an 
increase in value of over $500,000 (see fig. 1). The average “value per 
ton rose from $5.91 in 1936 to $6.25 in 1937. Missouri, as usual, was 
the leading producing State, and its sales in 1937 increased to nearly 
200,000 tons; those in Georgia almost doubled. Sales were reported 
by companies in the same six States as in 1936, as well as by one 
company in Texas. 

Crude barite is sold for use in the ground barite, lithopone, and 
barium chemicals industries. Little crude barite is processed i in the 
States in which it is produced, except in Missouri and California. 


THOUSANDS OF SHORT TONS 


FIGURE 1.— Trends in domestic sales, imports, and apparent consumption of crude barite, 1912-37. 


Some barite is ground in South Carolina and Georgia. Producers in 
the Southern States ship their crude barite largely to grinding and 
paint plants along the Atlantic coast, although some of it goes into 
Indiana and Illinois. Most of the Missouri barite is shipped to the 
St. Louis district, although plants in Illinois treat large quantities, 
and some 1s sent as far east as Pennsylvania. Virtually all the Cali- 
fornia and Nevada production is consumed or processed in California, 
almost entirely in plants at Modesto, Daggett, and Oakland, Calif. 


Crude barite sold or used by producers in the United States, 1936—37, by States 


1936 1937 
State 
Short tons Value Short tons Value 
1B 0) AE A AS 38, 435 $206, 336 71 
TT WEE 160,866 | 1,008, 5 198, 101 1, 430, 397 
Other States 1. 2ouloccreboscccoosiencicoto sas dicas 83, 859 459, 767 
TOS a cee ac 283,160 | 1,674, 631 355, 888 2, 225, 727 


VEL California, Nevada, Tennessee, and Virginia; 1937: California, Nevada, Tennessee, Texas, and 
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Grades.— According to Weigel, 


“No standard tests or specifications for barite are in use. The most common 
specification used by a good part of the trade, however, is that the product shall 
contain 95 percent BaSO, and not over 1 percent Fe,03. A penalty is usually 
imposed if the ferric oxide exceeds 1 percent and a premium allowed if it is lower. 
A premium is sometimes specified for a barium sulphate content in excess of 95 
percent. Purchase orders usually specify the size of the product and whether 
the barite is to be of the soft or hard variety.  Barite for the glass trade is usually 
specified to contain not more than 0.1 percent Fe, not less than 96 percent 
BaSO,, and to be crushed to pass a 16-mesh screen with not more than 5 percent 
passing 100-mesh. This seems to be an arbitrary requirement, as some of the 
glass manufacturers are now asking for and taking a finely ground product. 


Crude barite containing less than 90 percent BaSO, is reported as 
commonly not acceptable to the chemical trade. 


DOLLARS PER SHORT TON 


0 
1910 1915 1920 1925 1930 1935 1940 


FIGURE 2.—Average value of domestic crude Dare ea used by producers and crude barite imported 
10-37. 


Prices.—Crude barite is a relatively low priced commodity; the 
average annual value of domestic sales in the past 40 years has ranged 
from about $2 to $10 per ton. The World War had a drastic effect on 
the average value of domestic as well as imported crude barite (see 
fig. 2). In 1916, due to the scarcity of German barite, imports jumped 
suddenly in average value to $14.41 per ton, and in 1918 they ceased. 
The demand for domestic barite, following the cutting off of imports, 
raised the average value of sales of domestic crude to & peak of $9.30 
per ton. An irregular decline in the average value of domestic sales 
has not yet eie n the average value down to prewar levels. 

The market quotation for crude barite from Georgia, f. o. b. mines, 
has remained unchanged at $7 per short ton from 1935 to 1937, 
inclusive. The quotation for Missouri crude (95 percent barium 


1 Weigel, W. M., Barium Minerals: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 
New York, 1937, pp. 97-110. 
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sulphate, less 1 percent iron) was the same as for Georgia barite 
during the first 4 months of the year, but only the quotation for the 
93-percent grade is listed in Engineering and Mining Journal, Metal 
ud Mineral Markets, for the last 8 months of the year. This grade 
was quoted at $7.50 per short ton, an advance of $0.50 per ton over 
the earlier quotation on the higher grade. "The average value, f. o. b. 
mine shipping point, of crude barite for the entire United States, as 
calculated from reports by producers to the Bureau of Mines, in- 
creased from $5.91 in 1936 to $6.25 in 1937. 

Markets.—Markets for crude barite lie in three general areas—the 
eastern, along and near the Atlantic coast and west to Ohio and West 
Virginia; the midwestern, extending from St. Louis to Chicago, with 
plants in Illinois, Kansas, and Missouri; and the western or Pacific 
coast region. The eastern and midwestern markets are by far the 


ee. ae WARE 
E f ALCUN 
| MAL Tm. 

Lithopone sales Barite consumption | KM 


LY | | n 

Rh — — 

= 

L.J 

O 

AE VM LI LI 

i 80 
NE NENNEN 
LL. o 
rt RE Pe eee 
1920 1925 1930 1935 1940 


FIGURE 3.— Ratio of indexes of crude barite consumption and domestic lithopone sales (1923-25 average = 100) 
to Federal Reserve Board index of industrial production (1923-25 average =100), 1921-37. 


most important, each consuming 100,000 to 200,000 tons annually, 
whereas consumption in the western market was only 31,596 tons in 
1937. 

Imports into the United States are confined largely to the Atlantic 
seaboard. 

Consumption by uses —Manufacturers of barium products in the 
United States increased their consumption of crude barite (domestic 
and imported) about 80,000 short tons in 1937. This gain was due 
largely to increased consumption of crude barite in the manufacture 
of ground barite and barium chemicals. The general trend in the 
quantity of crude used in the production of ground barite has been 
upward since 1932, although there was a slight drop in 1936, and con- 
sumption in 1937—148,930 short tons—was much greater than ever 
before (see fig. 3). The quantity used in the production of barium 
chemicals was greater than in any year since 1931. Less crude barite 
was used in 1937 than in 1936 in the manufacture of lithopone. 
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Crude barite (domestic and imported) used in the manufacture of barium products in 
the United States, 1933-37, in short tons 


In manufacture of— In manufacture of— 
Year : Total Year : Total 
Ground | Litho- | Barium Ground | Litho- | Barium 
barite pone als barite pone cals 
1933........ 38,026 | 131,761 | 53, 260 223, 047 || 1936........ 83, 900 | 167,014 | 52,445 303, 440 
1934........ 61, 123 | 140, 734 | 48, 619 250, 476 || 1937........ 148, 930 | 162, 681 | 72, 371 383, 082 
1935........ 93, 602 | 146,164 | 50,488 290, 344 


Consumption by States.—Crude barite was processed in 12 States 
in 1937, the same as in 1936, but in 31 plants instead of 30, as in 1936. 
Of these plants, 14 were in the eastern market area, 11 m the mid- 
western, and 6 in the western. 


Crude barite (domestic and imported) used in the manufacture of barium products in 
the United States in 1937, by States 


Barite 
State Product manufactured Plants ! Mee 
tons) 
IT Ground barite and chemicals...........- 4 114, 882 
Delaware, New Jersey, and Pennsylvania.| Lithopone and chemicals.... ............ 5 99, 807 
Inoi A uei cie Ground barite, lithopone and chemicals. 6 59, 978 
Califórnia u l lulu su com A Ee || MTS Fs MT ON DE A 6 31, 596 
West Virginia Chemicals..............................-. 2 
Maryland................................. Lithopone and chemicals...............- 1 
Ec eege Ground barite and chemieals............ 2 77.719 
Kansas. scans ci eee AN AAA 1 , 
New York: liec. 2c A Ground barite and chemicals............ 3 
South Carolina...........................- Ground berite 1 
31 383, 082 


1 A plant producing more than 1 product is counted but once in arriving at State totals. 


Foreign trade.—The United States has ample reserves of barite and 
potential production to take care of all its needs, yet a considerable 
tonnage of crude is imported annually for consumption along the 
Atlantic coast because the delivered price is lower than that of domes- 
tic barite from the Georgia and Missouri fields? Imports in 1937 
nearly doubled those in 1936, both in quantity and value. Most of 
these imports originated in Germany. The sources of imports by 
countries in 1937 are shown in figure 4. 


Crude barite imported for consumption in the United States, 1936—37, by countries 


1936 1937 
Country EE ERA = 
Short tons Value Short tons Value 

SAA ERES 1 O14 A PA 
SN O A A HUE 183 894 1, 345 $6, 298 
e ls AMA A O a ecu EAD. ELE 5, 040 26,000 9 AE AA 
Gërmany ie a aa 110 1, 305 16, 099 62, 605 
o RT eC 560 2, 917 9, 52, 057 
A AAA A A A 1, 213 400 1, 832 

Netherlands...........-..------------------------------ 26, 714 133, 671 38, 301 
DAN feet ee PN A e H5 AAA uses 
Yugoslavia REPE TC MM ae AAA EE 17 134 


3 Weigel, W. M., work cited. 
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Exports of crude barite from the United States are not separately 
recorded. 

World production.—World production of barium minerals—chiefly 
barite, but some witherite—has trended upward since 1933. For a 
long period Germany has been the largest producer of barite, although 
there have been times, as in 1932, when the United States has taken 
the lead. The United Kingdom, Italy, Greece, and France rank next 
in order of output. 


Thousands of short tons 


Netherlands 


Germany 
Greece 


Cuba 


Italy 


Yugoslavia 


FIGURE 4.—Imports of crude barite into the United states in 1937, by countries. 


World production of barite, 1933-37, in metric tons 
[Compiled by M. T. Latus] 


Country 1933 1934 1935 1936 1937 

A ee [M AA AN EE 2, 137 
Australia: 

New South Wales ` 323 187 207 149 (1) 

South Australia... À. 1, 800 2, 345 : 2,378 2, 009 (1) 

dk the EE 5 A A 34 (1) 
Austris A IE 1, 030 1, 025 797 1,663 [---------- 
12:74) EE EE EEN 891 (1) 1 (1) 
EE ou uoces Ee Kg A A EC ee iss 
ODINA ota EECHER 3, 092 9, 500 1 1 (1) 
CHOSOD ee 4, 969 5, 935 11, 027 5, 113 (1) 

A AAA LUE IAEA AAA ¡O AR 3, 849 
Czechoslovakia... .....-..---.-------------- eee ee (1) 2, 094 (1) (1) (1) 

"Arg v) EE AE 85 30 (1) 

as AE AS 13, 700 18, 350 16, 900 (1) (1) 
Germany 

Badon a ass 0 19, 681 12, 445 17, 800 

A A ee see ua 4, 146 8, 385 7,073 11, 175 

Prussid eege 143, 465 | 326,318 | 326,950 | 392,103 || 445 000 

Oh EE 0 484 , 

Reif EE (1) (1) 554 450 

gir MA A (1) (1) (1) 1, 000 
E A A o aput Lied 7,853 23, 091 31, 336 (1) 
Indis. British WEE 5, 742 3,874 5, 581 5, 196 (1) 
Krieg A A A (1) 
UAL A ee 23, 444 32, 408 41, 152 36,671 (1) 
e AI NONE A A EE E NES ; (1) 
te) e, a AAA IIA PA A PA (1) 
Weg H EE ou 2 LR IA 10 (1) 
Southern Rhodesia_....... 2 22 2 c c LLL cs. - -------.- JI COR HE ME MD AA 
SA MOORE RC oscars io 4, 605 17, 528 (1) (1) (1) 
Union of South Africa _________ 2aaaaasMasaiMasMMsMMMMM (1) 1, 732 627 583 (1) 
WSs Rotos ua 31, 000 74, 800 (1) (1) (1) 
United Kingdom. _-____._..__..-.-.------------------ 67,689 | 75,182 | 79,386 | 74, 242 73, 300 
United States guerre Seel Seege 132,813 | 161,806 | 197,833 | 248, 624 327, 380 


1 Data not available. 
3 Official figures which, it is reported, cover only output of mines included under the mining law. 
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BARIUM PRODUCTS 


Preparation and uses.—Ground barite is used as a heavy, white, 
inert filler in many products, such as paint, paper, rubber, oilcloth, 
linoleum, plastics, resins, and cloth. All grades are utilized, and more 
than half is reported to go into the rubber and paper industries. 
“Prime white" or “floated” barite is used in paper products that need 
a high finish and weight, such as bristolboard and playing cards. 
Ground barite is also employed in paint as an extender and as a pig- 
ment. It is also finding extensive use in the manufacture of glass. 
Of growing importance 1s its use as a heavy medium in mud in the 
drilling of deep oil wells where high gas pressures are encountered. 

Barite, BaSO,, is the only domestic barium mineral used for the 
manufacture of barium chemicals, although a small quantity of wither- 
ite, BaCO;, imported from England, is also used. The first step in 
the production of most barium chemicals is the furnace reduction of 
barite with carbon to the soluble barium sulphide (“black ash"). 
The black ash, which contains about 70 percent barium sulphide, 1s 
usually dissolved and clarified in hot water in the preparation of 
other barium chemicals. The most important single chemical prod- 
uct made from barite is lithopone, an intimate mixture of zinc sul- 
phide and barium sulphate prepared by coprecipitation by double 
decomposition of solutions of barium sulphide and zinc sulphate. It 
ordinarily contains approximately 70 percent barium sulphate and 
30 percent zinc sulphide. Its main use is as a white pigment. The 
barium chemical next in importance is precipitated barium sulphate 
(blanc fixe), a white fine-grained product used as a filler and in paints. 
It is ordinarily prepared by precipitation from a solution of barium 
sulphide by means of sodium sulphate (salt cake), with sodium sul- 
phide obtained as a byproduct. Precipitated barium carbonate, 
used in ceramics and for making barium dioxide, is obtained by precip- 
itation from a barium sulphide solution with sodium carbonate (soda 
ash); sodium sulphide is recovered as a byproduct. 

Sales.—Trends in the quantity and value of barium products sold 
or used by producers in 1937 were not uniform. Sales of ground barite 
and blanc fixe increased compared with 1936, but those of lithopone, 
artificial barium carbonate, and “other barium chemicals" decreased. 
Detailed statistics of sales during the past 5 years are given in the 
following table. 
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Barium products sold or used by producers in the United States, 1933-37 1 


Product 1933 1934 1935 1936 1937 
Ground barite 
NA A Rice š 13 13 11 13 12 
Short tons............................-. 34, 601 53, 326 76, 250 69, 102 129, 777 
Vall as toos $683, 432 | $1,006,905 | $1, 407,787 | $1,217,818 | $2, 249, 612 
Lithopone: 
NA AA 11 11 11 11 11 
CN EE 140, 831 145, 565 159, 486 158, 319 154, 771 
Ke" EE $11, 751, 500 |$12, 235, 624 |$13, 470, 274 |$12, 976, 754 | $12, 069, 790 
Blanc fixe (precipitated barium sulphate): 
MAA d o e Le EE 9 6 6 6 7 
0 A AAA 30, 744 18, 115 18, 067 16, 149 28, 250 
CH TEE $1, 197, 131 | $1, 084, 733 $980, 191 $890, 310 | $1, 614, 764 
Artificial barium carbonate (chemically 
precipitated): 
PIADiS.. a a a see mud 4 3 3 3 
Short tons........... -2-0-2-0 3, 810 4, 706 7, 329 11, 347 10, 755 
Valsa ca ha a $181, 857 $245, 315 $357, 585 $515, 624 $511, 357 
Other barium chemicals: ? 
WANS A AAA 9 7 5 7 6 
Short tons... dan exu mee cr RE 5, 539 7, 084 7, 520 8, 8903 8, 632 
Value. cuen LS $356, 970 $601, 346 $642, 576 $698, 942 $796, 988 


1 To avoid duplication, the barium chemicals reported here do not include the output of firms that make 
these chemicals from such products as barium chemicals and imported barite and witherite purchased in the 
open market; the total for barium chemicals is therefore not shown here. 

2 Figures cover chemicals, in order of value as follows: 1933: Chloride, sulphide, dioxide, and hydroxide; 
1934-35: Chloride, dioxide, sulphide, and hydroxide; 1936: Chloride, dioxide, sulphide, hydroxide, and oxide; 
1937: Chloride, dioxide, sulphide, and hydroxide. 


Lithopone is used principally in the paint industry, which in turn 
depends upon new building construction as well as maintenance of 
buildings already constructed. Smaller quantities of lithopone are 
consumed by the floor covering, textile, and rubber industries. The 
amount of lithopone sold or used by producers for consumption in the 
paint industry in 1937 was slightly above that sold in 1936, correlating 
with a slight increase in building construction and paint sales. Sales 
for all other major uses decreased in 1937. 


Lithopone sold or used by producers, 1935-37, by consuming industries 


1935 1936 1937 
Industry 

Short | Percent | Short | Percent | Short | Percent 

tons of total tons of total tons of total 
Paints, enamels, and lacquers............. 124, 615 78.1 | 122,461 77.3 | 122,915 79. 4 
Floor coverings and textiles............... 19, 440 12.2 23, 085 14.6 20, 194 13.1 
RROD DOP NR A ect 4, 435 2.8 e 908 3.1 , 383 2.8 
A AAA A 10, 6.9 7,865 5.0 7, 279 4.7 
Total coasts A at eius 159, 486 100.0 | 158, 319 100.0 | 154,771 100. 0 


Prices.—Accompanying the increased apparent new supply of 
ground barite in the United States in 1937 was a slight shading of price, 
quotations declining from $23 early in the year to $22.85 a ton later. 
There had been no change in the quoted price for several years pre- 
viously. Quotations for ground witherite remained unchanged. 
Lithopone quotations were only slightly changed, the upper limits for 
the varieties quoted being one-eighth cent lower than in 1936. Details 
are given in the following table. 
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Range of quotations on barium products, 1935-37 1 


1935 1936 1937 
Ground barite, car lots, St. Louis.......- short ees $23. 00 $23.00 ($22.85 -$23.00 
ve witherite, works ee do....|$42.00 ~ 45.00 [$42.00 - 45.00 | 42.00 - 45.00 
opone: 
Domestic, ordinary, delivered, bags..... pound..| .04%- P . 0414- P .04Y4-  .0456 
Barrels A cc do....| .0434- . 0414- .0414- .04% 
High strength, bags. ...................... do....| .06 - t . 0534- ny .05%- .06% 
High strength, barrels..................... do.... .06⁄4- 0614| .06 - .06)4| .06 - .0036 
Titanated, bags IN elc ERR do....| .06 ` 0614 .0534-  .0614| .0534- .06% 
Titanated, ¡IA ut do. GC .0614| .06 - P .06 - .0636 
Barium carbonate, 200-pound bags, works.short tons. . 56.50 - 61.00 | 56.50 - 61.00 | 52.50 - 62.50 
Barium chlorate, 112-pound kegs, New York.pound..| .14 - .17%) .151$- .17%| .16%- .17% 


1 
Barium chloride, barrels, dlvd. zone 1...short tons. - 72.00 - 74.00 | 72.00 - 74.00 | 74.00 - 92.00 
Barium dioxide (binoxide or peroxide), 88 percent, 
690-pound drums.......................... pound.. .11 - .12 .11 - .12 .11 - .12 


Barium hydrate. Nel 500 pound barrel............. do....| .05%- .06 .05%- .06 .0434-  .0514 
Barium n trate, b DECRE EDU aa atea do. .0814| .07 - .08M| .07 - .08% 
Barium sulphate, Sieger (blanc fixe), 400-pound 

barrel, works... ...-.....--.---....-..- short tons..|242.50 - 70.00 |342.50 - 70.00 [340.00 - 75.00 


1 Chemical Industries (formerly Chemical Markets), New York (monthly); Metal and Mineral] Markets, 
New York (weekly). 

1 90 percent through 300-mesh. 

3 Lowest price for pulp grade, highest for high-grade precipitated. 


Foreign trade.—lmports of ground barite, lithopone, witherite, 
barium oxide, barium chloride, and barium compounds not elsewhere 
specified increased in 1937 over 1936. Both the quantity and value 
of witherite imports nearly doubled those of 1930. 


Barium compounds imported for consumption in the United States, 1933-37 
[Value at port of shipment] 


Blanc fixe (pre-* Barium 
Ground barite Lithopone Barium dioxide | cipitated barium carbonate 
sulphate) (precipitated) 
zoa AA A i x, > =s 
Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value 
1933...... 2, 632 $30, 492 5,596 | $313,341 1 $82 245 $12, 093 49 $1, 632 
1934...... ], 863 16,916 | 3,927 | 219,752 (1) 459 (190 A S|; ous. 
1935______ 3,3 ; 4,603 | 256,731 (3) 72 141 9, 403 11 631 
1936...... 2,873 28,397 | 4,781 | 273,571 Y 223 123 6, 971 30 889 
1937...... 3, 313 35, 046 5, 601 302, 417 4) 94 87 6, 657 30 848 
Witherite, ; Barium com- 
crude, un- Va ad Barium nitrate Mice A Barium oxide ounds 
ground n. €. 8.) 
Year NS RI CEN ULIS. AT AAA ADN AAA 
Short Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value tons Value 
1933...... 2, 949 |$47, 324 6 $526 359 |$31, 140 281 |$15, 542 110 | $9, 416 8 | $3, 224 
1934. ..... 2, 358 | 43, 808 107 | 4,808 454 | 44, 884 287 | 17, 548 (5) 66 4 | 1,266 
1935....... 2,634 | 48, 551 392 117, 170 258 | 24, 412 271 | 16, 987 (6) 26 8 1, 852 
1936...... 2, 464 | 44, 475 244 10, 355 185 | 19, 107 370 | 25, 423 (7) 155 8 2, 231 
1937....... 4, 550 | 82,341 315 13, 761 157 | 15,836 310 | 21, 004 (8) 161 28 6, 455 
1 370 pounds. 5 132 pounds. 
3 450 pounds. 6 33 pounds. 
3 1,392 pounds. ? 287 pounds. 


4 229 pounds. s 298 pounds. 
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Exports of lithopone in 1937 exceeded those of any year since 1932 
in both quantity and value. 


Lithopone exported from the United States, 1983-37 


Value apa Value 
C CT 7 ort J 
Year Year tone 
Total Average Total | Average 
lr d cee eects $107, 923 $91.00 || 1936_.........-....... 2, 538 | $229, 942 $90. 60 
Ee ee A0 199, 83.09 || 1937...............-- 2,671 | 231,622 86. 72 
E 221, 611 93. 43 
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Continued growth in 1937 of the American potash industry pushed 
output and sales to new high levels that exceeded all previous records 
by a comfortable margin. An increase of 54,620 short tons (13 per- 
cent) over 1936 brought tonnage of marketable salts produced to 
486,090 short tons. In terms of equivalent potash (K:20) output 
jumped 37,157 tons (15 percent) to 284,497 tons. The movement of 
agricultural and chemical salts into channels for consumption in the 
United States and its possessions, calculated from reports of producers 
and importers and statistics of imports and exports, increased 20 per- 
cent from 1936 to reach the unprecedented total of 477,000 short tons of 
potash (K,O), surpassing by 57,000 tons the previous record of 420,000 
tons established in 1935. Imported salts equivalent to about 79,000 
tons of potash appear to have been added to importers' stocks. 

The value at the plant of material sold by producers advanced to 
$9,019,534 in 1937 compared with $6,969,190 in 1936, and the average 
value per ton rose to $19.32 in 1937 from $17.57 in 1936. Although 
the average per-ton value in 1937 represents a recovery of $6.81 from 
the low point of $12.51 to which it descended in 1934, it 1s significant 
that this figure is still substantially below the average value reported 
for any year prior to 1932, when the output of domestic mines first 
began to assume market importance 

Increased output of domestic plants was accomplished largely by 
operating improvements resulting from seasoning of the plants and 
efficient bandin rather than by plant expansion. All plants are 
reported to have operated virtually full time both in 1936 and 1937. 

The active market for potash in 1937 reflected unprecedented fer- 
tilizer sales, reported by the National Fertilizer Association to have 
established a new all-time peak of 8,204,000 tons that exceeded by 
41,000 tons the previous high attained in 1930. Moreover, the aver- 
age plant-food content of fertilizers has increased notably in recent 
years so that today much more potash and other plant-food ingredients 
are needed for a given tonnage of mixed fertilizer than were required a 
few years ago. Hence, the industry in the United States enjoyed in 
1937 an active demand for its products in a stable market at the 
highest price level since 1933. Although costs advanced materially as 
a result of higher wages and rising commodity prices, on the whole the 
industry prospered and will mark 1937 as a banner year. A downward 
trend was evident toward the end of the year, and all signs point to a 
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somewhat lower level of sales in 1938. Some buyers are understood to 
have overestimated their requirements for 1937, and carry-over stocks 
may be sizable enough to je ze buying for the new season, regardless 
of whether fertilizer sales maintain the 1937 level. 

As in 1936, the principal producing companies in the United States 
were the American Potash € Chemical Corporation, 70 Pine Street, 
New York, and Trona, Calif.: United States Potash Co., Inc., 30 
Rockefeller Plaza, New York, and Carlsbad, N. Mex.; The Potash Co. 
of America, Mercantile Trust Building, Baltimore, Md., and Carlsbad, 
N. Mex.; United States Industrial Chemical Co., Inc., 60 East Forty- 
second Street, New York, and Baltimore, Md.; and North American 
Cement Corporation, Albany, N. Y., and Security, Md. 

The chief sources of potash production in 1937 were the natural 
brines of Searles Lake, Trona, Calif., where muriate of potash, borax, 
soda ash, and salt cake are recovered, and the bedded saline deposits 
near Carlsbad, N. Mex., where potash minerals are mined. Minor 
quantities of potash were recovered as byproducts of alcohol and 
cement manufacture. 

Imports in 1937 of 808,179 tons of salts, equivalent to 351,117 tons of 
potash and valued at $19,688,306, were the largest since 1930 when 
979,619 tons containing 342,454 tons of K,O valued at $24,499,254 
were received. The increase from 1936 was 66 percent in quantity of 
potash and 60 percent in value. As previously stated, a substantial 
tonnage of the potash salts imported into the United States appears to 
have remained in sellers? hands. The reserve stocks thus accumulated 
rs a comfortable hedge against possible interruptions to EEN 

ith Spain out of the picture and France unable to supply her f 
export quota because of increased requirements for home consumption, 
the bulk of imports were of German origin. Chile contributed a 
slightly increased tonnage of crude saltpeter, and a few small ship- 
ments of potassium chloride were received from the Union of Soviet 
Socialist Republics. 

Exports of potash fertilizer material amounted to 103,031 tons, the 
same as in 1936, but the declared value increased $229,073 to $3,278,- 
895. Japan took 61 percent of the total; Canada was second with 20 
percent, Sweden third with 7.6 percent, and Netherlands fourth withj2.6 
percent. Exports of chemical salts declined slightly—from 2,333 tons 
valued at $487,347 in 1936 to 2,094 tons valued at $484,450 in 1937. 

Salient statistics of the domestic potash industry for 1936 and 1937 
are summarized in the following table: 


Salient statistics of the potash (crude and refined potash materials) industry in the 
United States, 1936—37 


1936 1937 
Production (potassium salts), short tons_..............-...-.-.-.-----.------ 431, 470 486, 090 
Sales (potassium salts): 
OFU LODS- iaa ide 396, 690 466, 933 
value ADA sea $6, 969, 190 $9, 019, 534 
AVOTALO por CON: iaa | $17. 57 $19. 32 
Imports (crude and refined): 
SHORE e EE 493, 676 808, 179 
VAO AAA A au ay $12, 313, 367 $19, 688, 306 
Exports: 
Fertilizer material: 
Short PP A ce ee cee skuus aoa cutie 303, 031 103, 031 
e EE aa A A DEN KON EE $3, 049, 822 $3, 278, 895 
Other: 


2, 333 2, 094 
EE ee $487, 347 $484, 450 
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PRICES 


The base prices, without discount, quoted in schedules issued by the 
principal producers and importers in June 1936 prevailed through 
April 1937. Muriate was listed at 50 cents per unit, 30-percent 
manure salts at 55 cents per unit, 20-percent kamite at $12 per ton, 
sulphate of potash at $36.25 per ton, and sulphate of potash-magnesia 
at $24.75 per ton. New price lists appeared in May for the season 
July 1, 1937, to May 31, 1938, quoting muriate at 53% cents per unit, 
manure salts at 58% cents per unit, kainite at $12.75 per ton, sulphate 
of potash at $38 per ton, and sulphate of potash-magnesia at $25.75 
per ton. Seasonal discounts of 12 percent were offered on orders 
placed before July 1, 1937, for delivery in approximately equal 
monthly tonnages to January 31, 1938; and 5 percent on orders placed 
after July 1, 1937, and prior to October 1, 1937, for delivery to January 
31, 1938. On orders placed after October 1, 1937, for delivery during 
the remainder of the fertilizer year to May 31, 1938, prices were net. 

The following tables shows the monthly average prices prevailing 
during 1937 in accordance with published schedules: 


Average prices of potash salts in 1937, by months, per short ton 


Sulphate 

Muriate | Sulphate Manure | High- e 

of potash, | of potash, | Of potash- dk 

Month bulk basis, | 90-percent | SE: | bulk basis, | bulk basis, 

50-percent | KSO; in KBO in | 30-percent | 20-percent 

O bags bags KsO K.O 
ags 

hU Vn prie EC — $25. 00 $36. 25 $24. 75 $16. 50 $12. 00 
Is A Susa EE 25. 00 36. 25 24. 75 16. 50 12. 00 
Maren cc ME cd 25. 00 36. 25 24. 75 50 12. 00 
V. $04 Pd PEN 25. 00 36. 25 24. 75 16. 50 12. 00 
nir) E e" 23. 54 33. 44 22. 66 15. 44 11. 22 
ËU 23. 54 33. 44 22. 66 15. 44 11. 22 
ipo EE MER 25. 41 36.10 24. 46 16. 67 12. 11 
AUPOSE occiso el uds 25. 41 36. 10 24. 46 16. 67 12. 11 
September. .............................-. 25. 41 36. 10 24. 46 16. 67 12. 11 
o A A cL Se 26. 75 38. 00 25. 75 17. 55 12. 75 
o EEN 26.75 38. 00 25.75 17. 55 12. 75 
SI 22 26. 75 38. 00 25.75 17. 55 12. 75 


CONSUMPTION AND USES 


About 93 percent of the potash consumed in the United States was 
used in the manufacture of fertilizers and 7 percent in the chemical 
industries. For the purpose of this report “consumption” signifies _ 
sale by producers and importers for ultimate use in agriculture or 
industry. It does not take into account stocks in the hands of buyers 
or at mixing plants or speculative purchases and resales concerning 
which no informaton is available to the Bureau of Mines. 

Deliveries by member companies in the United States and its pos- 
sessions in 1937 as reported by the American Potash Institute totaled 
480,737 short tons of potash, and export sales by these companies 
were 32,871 tons. Importations and sales of all other primary 
suppliers total 25,371 tons. Thus the total movement of potash 
from primary sources into the hands of buyers in 1937 was 538,979 
short tons of K,O, of which about 62,000 tons were exported and 477,- 
000 tons consumed in the United States. Since the apparent con- 
sumption calculated by producers’ sales (266,938 tons KO) plus 


1242 MINERALS YEARBOOK, 1938 


imports (351,117 tons K,O) minus exports (approximately 62,000 
short tons K,O) was about 556,000 short tons of K,O, it is evident that 
around 79,000 tons of potash went into importers’ stocks, which, 
added to the carry-over reported by producers, brought the total 
in the hands of primary suppliers at the end of the year to approxi- 
mately 135,000 short tons of KO The derivation of these figures 
is shown in the following tabulation of deliveries by member companies 
of the American Potash Institute, sales by nonmember producers, 
and entries by nonmember importers. 


Sales of primary potash for consumption and export in 1937, in short tons 


Equivalent 
Bulk salts K30 


Deliveries by member companies as reported by American Potash Institute: 
In United States: 


KT RT EE 911, 624 460, 629 
Mertert ts te e DL e DN E E 32, 358 20, 108 

FO export A A A E 53, 617 32,871 
997, 599 513, 608 

Imports not included above plus sales of nonmember producers.... .......... 117,379 25,371 
1, 114, 978 538, 979 

Total ne d cación 105, 125 62,000 
Actual consumption in United Hioatesg lll lll lll. l.l. 1, 009, 853 476, 979 
Apparent consumption (producers! sales plus imports minus exports)........ 1, 169, 987 556, 055 
Apparent additions to importers’ stocks. ................-...-----.---.------ 160, 134 79, 076 


PRODUCTION AND SALES 


Mines and plants in the United States turned out more potash in 
1937 than ever before. Production of marketable salts increased 13 
percent from 1936 to a new high of 486,090 short tons. The average 
grade of these products was 58.5 percent and the total potash 284,497 
short tons, an increase of 15 percent over 1936. Gross production 
exceeded sales by 19,157 tons (4 percent), and stocks were increased 
to 105,900 tons equivalent to 55,620 tons of potash. Sales increased 
70,243 tons equivalent to 44,128 tons of potash, and the value at the 
plant of all products sold increased nearly 30 percent to $9,019,534. 
About 42 percent of the home market was supplied by producers, and 
about 23 percent of their sales were for export. 

Spot sales during March and April 1937 to fill in requirements not 
fully covered by contract purchases during the preceding discount 
: periods were unusually heavy, as the spring demand for top dressing 
exceeded expectation. As usual, the bulk of the sales were made in 
June during the 12-percent discount period with another flurry in 
September before the 5-percent discount allowed after July 1 expired 
on September 30. Except for these three active periods the market 
appears to have been relatively uneventful. 

Crude salts mined in New Mexico exceeded 700,000 tons averaging 
about 25 poe K.O. In the following table only the final weight of 
marketable salts after refining or mixing is shown. Production and 
sales by States and by sources cannot be given without disclosing 
individual output. Production and sales of marketable potassium 
salts and stocks in the hands of producers for the last 5 years are 
summarized below. 
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Potassium salis produced, sold, and in producers! stocks in the United States, 1933-37 


Production Sales Producers' stocks 

Equiv- ' quiv quiv 
Year ier alent as phis alent as Value pde alent as 
Opera salts potash | Opera salts otash fob Opera salts potash 

tors (sh (K30) tors (K30) RS tors (K30) 

short (short (short (short plant (short (short 

tons) | tons) tons) | tons) ons) | tons) 
1933_...._.. 333, 110 | 143, 378 4 | 325, 481 | 139,067 |$5, 296, 793 4 | 46,943 , 891 
1934___....- 8 | 275,732 | 144, 342 8 | 224,875 | 114, 122 | 2, 813, 218 4 5, 844 50, 066 
1935........ 10 | 357,974 | 192, 793 10 | 406, 922 | 224,721 | 4, 993, 481 6 47, 710 18, 060 
1936________ 7 | 431, 470 | 247, 340 7 | 396,690 | 222, 810 | 6, 969, 190 5| 73,139 | 34,000 

1037s 4 | 486,090 | 284, 497 7 | 466,933 | 266,938 | 9,019, 534 5 55,6 


GOVERNMENT ACTIVITIES 


The subcommittee of the Senate Committee on Public Lands and 
Surveys designated to conduct an investigation of all phases of the 
potash industry pursuant to the provisions of Senate Resolution 274, 
74th Congress, 2d Session, agreed to on June 18, 1936, inspected mines 
and plants of potash producers and conducted hearings in October 
1937 at Carlsbad, N. Mex., and Trona, Calif. The investigation is 
directed toward a study of trade practices and general conditions in 
the industry and the extent of foreign ownership or control of American 
potash companies. 

According to newspaper reports of the hearings at Carlsbad, com- 
pany officials informed the committee of the competitive advantages 
enjoyed by foreign producers in the principal American markets 
because foreign salts are shipped as ballast to Atlantic ports for about 
$2.50 a ton while the freight rate from Carlsbad is $8 per ton, and 
suggested the need of protection for the American industry. They 
also pointed out that potash sold for $500 a ton during the World 
War because there was virtually no production in this country at that 
time, whereas deposits since developed can now supply all domestic 
needs at reasonable prices. 

On May 18, 1938, the time for completing the investigation was 
extended 2 years, permitting the committee to submit its report and 
recommendations any time before the expiration of the Seventy-sixth 
Congress. 

In statements filed with the Interstate Commerce Commission by 
the principal potash producers in opposition to the request of the 
railroads for a 15-percent increase in freight rates on potash fertilizer 
salts, the producers declared that they were relatively large shippers 
and that an increase in freight rates would be discriminatory against 
them with respect to foreign producers in reaching the major fertilizer- 
mixing centers along the Atlantic seaboard. They pointed out that 
they are already handicapped by being obliged to pay $10.40 to $13 
per net ton to ship potash by freight from their producing points to 
the eastern markets, the trans-Atlantic freight being approximately 
$4 per ton. It was declared that about half of domestic potash is 
delivered to mixing plants along the Atlantic seaboard, but domestic 
producers would have to bear the larger share of the proposed increase 
on shipments to other mixing plants; existing freight rates constitute 
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a large proportion of delivered price, and higher rates would be 
burdensome to agriculture as well as discriminatory against the 
American potash industry. 


REVIEW BY STATES 


California.—The American Potash € Chemical Corporation con- 
tinued extraction of potash, borax, soda ash, and salt cake from the 
brines of Searles Lake at Trona, Calif. The town of Trona, built by 
the company at Searles Lake in the remote desert country of south- 
eastern California near Death Valley, provides comfortable housing 
and all the conveniences and diversions of a modern town for the 900 
employees of the company and their families. The Borax and Potash 
Workers Union, an affiliate of the American Federation of Labor, filed 
a complaint against the company with the National Labor Relations 
Board alleging that the company union did not protect the interests 
of the workers. Following a hearing on the complaints the Board 
ordered the company to disband its plant union and reinstate 19 
employees claimed to have been discharged for union activities. The 
company contended the employees were discharged for inefficiency. 

Maryland.—At Security near Hagerstown, the North American 
Cement Corporation operated the only cement plant in the United 
States now recovering potash from flue dust. The dust passes through 
a series of multiclones that remove the coarse material containing very 
little potash, and the fume is then collected by electrical precipitation. 
The product is impure sulphate. 

The United States Industrial Chemical Co. recovered potash from 
distillery waste at its alcohol plant in Baltimore. Two products are 
made; one, known as I. C. Ash, contains about 33 percent K,O, and 
the other 1s a mixture of muriate and sulphate averaging about 53 
percent K,O. 

New Mezico.—More than 700,000 tons of potash salts averaging 
around 25 percent K,O were mined by the United States Potash Co. 
and the Potash Co. of America in the Carlsbad district. The mines 
are equipped to handle a larger tonnage than is required for capacit 
operation of the refineries. ‘The refinery of the United States Potas 
Co. is of the conventional type employing solution and fractional 
crystallization to separate the potash salt from sodium chlorde and 
other minor impurities in the ore, whereas the plant of the Potash Co. 
of America accomplishes separation by a flotation process. 


FOREIGN TRADE! 


Imports.—Imports of potash materials for consumption in the 
United States increased 314,503 short tons (64 percent) from 1936 to 
808,179 tons in 1937. In terms of K,O, the increase was 66 percent. 
The average grade was 43 percent in 1937, equivalent to 351,117 tons of 
K,O, a new peak exceeding by 8,663 tons the previous high recorded in 
1930. Fertilizer salts contained 96 percent of the potash imported, and 4 
percent was contained in salts entered for use in the chemical industries. 

The quantity, average grade, and total declared value of the various 
p salts imported in 1936 and 1937, and the approximate K,O equiva- 
ent of imports for the past 5 years, are shown 1n the following tables. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from recor ds of the 
Bureau of Foreign and Domestie Commerce. 
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Potash materials imported for consumption in the United States, 1936-37 


1936 1937 
Ap- 
at Approximate Approximate 
saul: equivalent equivalent 
Alert as potash as potash 
Material AS (K30) (K30) 
otash| Short |  __ Short |- 
per- Per- Per- 
cent Short | cent Short | cent 
tons of tons of 
total total 
: Used chiefly in fertilizers: 
Kainite { 14.0 | 1,616 226 | 0.1 | $10, 908 974 136 |...... $7, 238 
Mee 20.0 | 57,677 | 11,535 | 5.5 | 517,638 [129,051 | 25,810 | 7.4 | 1,131, 898 
Manure salts. ........... 31.4 | 39,053 | 12,263 | 5.8 | 475,049 | 44,909 | 14,102 | 4.0 591, 804 
Muriate (ehloride)....... 56. 4 |235, 959 |133, 081 | 62.8 |5, 193, 634 |417, 682 |235, 573 | 67.1 | 9,725, 200 
Nitrate (saltpeter) (Chil- 
edi). c oe AA 14.0 | 47,630 | 6,668 | 3.1 |1,007,034 | 58,921 | 8,249 | 2.4 | 1, 264, 616 
Potash - magnesia sul- 
phate......------------ 27.0 | 13,605 | 3,673 | 1.7 | 276,788 | 22,375 | 6,041 | 1.7 453, 026 
Sulphate................. 50.0 | 59,581 | 29, 791 | 14.1 |1,812, 703 | 93,694 | 46,847 | 13.3 | 2,851,880 
Other potash fertilizer 
material !............ 60.0 279 167 .1 2, 206 255 153 .1 1, 952 
Total fertilizer .........]....... 455, 400 |197, 404 | 93.2 |9, 296,050 |767, 861 [336,911 | 96.0 |16, 027, 614 
=== [AI == I = 

Used chiefly in chemical in- 

dustries: 
Bicarbonate. ............ 46.0 146 67 23, 068 206 95 34, 467 
Bitartrate: 

Argols............... 20.0 | 8,403 | 1,681 910, 620 | 11,910 | 2,382 1, 699, 328 
Cream of tartar...... 25.0 95 24 18, 658 (2) (2) 9 
Bromide................. 39. 6 18 7 13, 114 2 1 1, 008 
Carbonate............... 61.0 | 1,397 852 150, 806 788 481 81, 234 
Caustic_. coo ooo are 80.0 1, 546 1, 238 209, 505 1, 137 910 167, 857 
Chlorate and perchlorate.| 36.0 | 6,976 | 2,511 772,221 | 6,956 | 2,504 585, 470 

Chromate and bichro- 

MAO. occ eek ees 40.0 (3) (2) 469 (2) (2) 330 
Cyanide................. 70. 0 50 35 |» 6.8 40, 803 43 30 |, 4.0 34, 400 
Ferricyanide (red prussi- 

GUO) soe EE EEN 42.0 92 39 44, 482 189 79 89, 772 
Ferrocyanide (yellow 

Drusslatei, 44.0 44 19 10, 150 56 25 10, 949 
Iodid6. . .. u. sas 28.0 (2) (2) 46 (2) (2) 42 
Nitrate: 

Crude............... 40.0 | 18,311 | 7,324 694, 200 | 17,272 | 6,909 761, 764 
Refined.............. 46.0 878 404 66, 606 1, 166 536 93, 024 
Permanganate..........- 29.0 63 18 13, 378 200 58 38, 910 
All other................- 50.0 257 129 49, 191 393 196 62, 068 
Total chemical..........|....... 38, 276 | 14,348 | 6.8 |3,017, 317 | 40,318 | 14,206 | 4.0 | 3, 660, 692 
Grand total............]....... 493, 676 |211, 752 |100.0 |12,313,367 |808, 179 |351, 117 |100. 0 |19, 688, 306 

1 Chiefly wood ashes from Canada. 3 Less than 1 ton. 


Approximate equivalent as potash (K20) of potash-bearing materials imported for 
consumption in the United States, 1983-37, in short tons 


A hu tmt 171, 854| E 211, 752 
jin RN 14(1,050 T99 s isis dav 351, 117 
ee 241, 510 


In the following table imports of the various salts from all countries 
making shipments to the United States are shown. Fertilizer salts 
imported from Belgium, Canada, and Netherlands represent trans- 
shipments of material originating largely in Germany or France. It 
will be noted that shipments of fertilizer salts from Palestine and the 
U. S. S. R. to the United States were resumed in 1937. 
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Potash materials imported for consumption in the United States, 1986-37, in short 
| tons 


— 


| Figures in parentheses in column headings indicate in percent approximate equivalent as potash (K30)] 


1937 
Cas Ea Potash Kainite Bitartrate 
ate Sul- ind E C Carbo- 
e e sul- | salts Argols | Cream | tic (80) lan 
(56.4 phate | (31.4) (14) (20) lees of tar- 
. (27) tar (25) 
(20) 
Et AAA A A A PR semen AAA I R24 AO, A Wee Sues 
ul AN A AA A A A A GOLD A E AE 
ed cie ple 26,767 | 3,291 |........ 2, 681 |....... 9.183. A A GE 2 
el: AAA IA PS AI A PE AAA IA A PA AS 
Canada............. 6, 533 1 126 ND. AA ESA i I A mte A 
Chilo REESE AA E AAA IPM. EHE EMEN 11.2 MENOR A LOCA 
Bda IC PEA (D. dica AAA AO A A A A 2 
Czechoslovakia u s nce sl a la ad ac a li dada 
rance.............. 16, 451 3,687 |........ 1, 508 |....... 3, 611 4, 737 AAA A EA 
E AA RS 293, 102 68, 720 | 22, 249 33, 707 974 | 91,045 | es 1,013 613 
qe RN A AA MA A AR AS AAA, A EG 
SL AAA, A AAN ASA A DEE A A AAA EE 11 
E A AAA A E ASIA US oe cee 0 6806 APA A he dtu 
BE e IIA AA AM E E UA RE AAA AAA (D. Mision. 
AVE OROCCO AA A AA A AA E US E i PA AA. AAA 
e nds MEM TUS 64, 030 | 17,995 |........ 7,013 |....... 29:412 AS, eon EECHER 159 
alestine............ A A ES FORMES VICOS, trem, TuS URDU, ENS 
POF alone ss ¿uu AE A EAS E mate intense 250 2222 A AE 
SPA Meier, RR AAN oC: A "NEC au S as: DS: RENDERE, AS he 
WOOD. ZS: uE AA AS crei isle cc mmm A cst xcu 124 1 
Bwitzerlnnd. A AA AA AA AI MO, PES AN ME A A 
Krk att EE A A A AA AA EN 102 EA A A 
. 8.8. R........... 1069S) T... AN PAC AA AA Sateen AN A A 
United Kingdom. o; A A A AAA E, Z zs 4 (D: O A 
417,682 | 93,694 | 22,375 | 44, 909 974 |129,051 | 11,910 (1) 1,137 788 
1937—Contd. 
Total 1936 
E 2 urate Cosas Total 
ountry I salt- orate 
rite peter), | and per- ste: 
(70) ek? on m (48) Short Value Short Value 
40) 2 tons tons 
A AN A, E AR A 1,824 $238, 513 224 $19, 951 
RB ro EEN A EE, BEE, AE 601 6, 221 14, 325 
POE Be ad eo PRESE RECENTEM ^ 41, val SC E 25, 445 530, 262 
UIC el AM AN MR Ee 11 , 923 A sete de kee 
Canada ---- |- 378 asilo cal 254 7, 293 210, 033 9, 125 235, 820 
ore AO iro OE 58, 921 20] 2 oce 59,123 | 1,294, fe 47, Wi 1, 015, ae 
LNG AAA ot E oe ees 1 
Czechosl]ovakia_..... AAA PA A TEA A PA 71 12, 911 
e A A A 442 72 30, 508 1, 345, 583 10, 205 344, 354 
Germany............ 42 16, 894 5, 499 | 1,874 | 535,732 | 12, 116,306 | 3 246,847 | 36,315, 350 
Ej AAA AAA RA ARA A 293 37,987 AAA APA 
Hong E A E AA enn les (1) 11 1, 247 956 
8 AAA AA AAA A EE 3, 686 540, 165 6, 597 734, 750 
aspen AT qM, A 55 12 ^ Së 1 44, 915 
OTOCCO AAA A A A seed (205 AA A 
X erior lands AN Iu A cb oet 104 | 114, er 2, Br n 133, 126 2, 573, 222 
AC AO A WE dE BE dI O |e ie ec 
q Al ARPA A A A ES 286 45, 827 536 49, 777 
DEI A A A A A 58 6, 093 11, 606 261, 834 
Sweden..............|---.....]-----.-... 303 |........ 428 77, 238 313 69, 819 
Switzerland.........|........|--.--.---- 637 4 641 69, 053 676 75, 149 
Dunes CNN A EE aaa cuero 192 17, 145 33 2, 933 
RES ` E AAA A aN nth cul au (D. | Agen 10, 693 303, 42 (1) 5 
United “Kingdom cec AA A AAA 30 14, 392 31 10, 803 
43 76, 193 6,956 | 2,467 | 808, 179 | 19,688, 306 | 493,678 | 12, 313, 367 


1 Less than 1 ton. 
2 Nitrate from Chile calculated at 14 percent K30, other countries 40 percent. 
3 Includes 201 tons kainite (14) valued at $500, previously credited to Lithuania. 
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Exports.—The gross tonnage of potash fertilizer salts exported was 
the same in 1937 as in 1936. Export sales by producers comprised 51 
percent, and 49 percent was drawn from buyers’ stocks, probably 
accumulated at discount prices and resold after the discount period 
expired. Japan continued to be the best customer, taking 61 per- 
cent, while Canada came next with 20 percent. 


Potash fertilizer material exported from the United States, 1986-37, by countries 


1936 1937 
Country 
Short tons Value Short tons Value 

AAA A O E oae aS 72 $2, 318 
BOI EE 16, 488 $425, 284 719 26, 203 
CODA da coa as lo LM re 10, 549 272, 713 20, 691 589, 229 
ANA AA AAA AAA AAA 231 7, 486 
inland PASA AA A AI A 888 26, 134 888 28, 800 
PA A A A 838 27 O04 A ISA 
COLMO cen da il a 677 20,610 E DEE, GE 
Güatemala EEN 21 er ut ano zm VE 
E e a as su e Ad A SQ uns 2 29 826 1 65 
JI66Gür8S- uy n EE 161 4, 681 56 1, 644 
India; Brtish scaner ns alocada So ais Da 34 L, 210 A A 
¡AA A a A E a 1, 995 60, 786 1, 151 34, 889 
A A IA 60,665 | 1,888, 509 63, 179 2, 089, 445 
Moszambioue 2-2 nee 85 2, 950 28 1, 000 
Netherlands iconos es ce oct sete eu E 1, 494 47, 283 2, 687 85, 539 
NOPWHV. scsi ae eee Us 1, 936 54, 633 1, 958 63, 802 
Philippine Islands...................................... 560 17 IP Ate sss ee A 
Buwedell.- EE 3, 835 112, 892 7, 872 241, 080 
Union of South Africa..............-...-. lll lll +. eee 1, 213 39, 727 1, 120 35, 793 
United Kingdom.......................-... lll lll... 151 4, 631 594 18, 857 
Venezolana ccoo tonada ace (1) 23 45 1, 642 

West Indies: 
EN ee E 288 9, 342 280 10, 000 
Caba u EM P 897 24, 561 1, 048 27, 589 
Other British- ocioteca dora 209 5, 731 283 9, 091 
AAA A A lee Pte uua 110 3, 516 
Other countries ?............. 22 LL LLL c LLL LL Ll Lll. 18 1,114 18 907 
103,031 | 3,049, 822 103, 031 3, 278, 895 

1 Less than 1 ton. 2 Includes exports of less than 10 tons. 


The chemical salts exported include cream of tartar, potassium 
bromide, potassium chlorate, potassium citrate, potassium iodide, 
and saltpeter. Quantity and value decreased for the second year 
since the maximum recorded in 1935. 


Potassium salts (not fertilizer) exported from the United States, 1983-37 


Year Short tons Value Year Short tons Value 
1933 eres 1, 275 $301, 596 || 1936...................-.- 2, 333 $487, 347 
E ASAS 2, 121 466, 929 || 1937...........-........-. 2, 094 484, 450 
1935 EE 3, 641 637, 473 


WORLD PRODUCTION 


Available information from official and unofficial sources compiled 
in the following table indicates that world production of potash in 
marketable salts in 1937 increased about 200,000 metric tons of RA 
(8 percent) from 1936. 
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Approximate world production of marketable potash salts, 1936-37 


1936 1937 
Country 
Metric tons | Percent of | Metric tons | Percent of 
3 total K30 total 

Germany. enee Ee 1, 441, 000 59. 3 1, 510, 000 57.3 
FRANCO: AA EA 365, 15.0 489, 800 18. 6 
United States. ----cocococccccocococcoooocococcono. 224, 382 9.2 258, 090 9.8 
A A d 225, 000 9. 3 260, 000 9.8 

E WER 83, 935 3.4 99, 940 3.8 
Palestinó:... e 11, 727 .5 14, 544 .5 
SOA AA reed ELE LL 75, 000 Y AA DEE 
ANODO 2.22.4... 2. 0 eee ZZ. TS sS 5, 2 5, 000 .2 
2, 431, 000 100. 0 2, 637, 000 100. 0 


Available official figures of world production are shown in the 
following table. 


World production of potash minerals and equivalent KO. 1984-87, in metric tons 


[Compiled by R. B. Miller] 


1934 1935 1936 1937 
Country and mineral ! Equiv- Equiv- Equiv- Equiv- 
Output | alent | Output | alent | Output | alent | Output| alent 
K30 K30 K30 K30 


North America: United 

States, potassium salts...| 250,139| 130, 944 324, 747| 174, 898 391,421} 224,382| 440,971| 258,090 
Europe: 
France (Alsace), crude 

potassium salts...... 2, 068, 000| 2 356, 100| 2, 027, 200| 2 347, 270| 2, 099, 400| 3 365, 200,2, 883, 500| 2 489, 800 
Germany, crude po- 

tassium salts: 

Carnallite $.... ...| 829,669}  81,020| 1,371,604) 139,057| 1,415,731| 145,100|.........|........- 


and hartsalz..... 8, 787, 010|1, 248, 408/10, 300, 905|1, 457, 915/10, 348, 821|1, 477, 4901 (*) 11,678,000 
Italy, alunite.........- 1, 605 193 2, 092 251 3, 976 477, (9 (4) 
Poland, crude potas- 


sium salts: 
Kainite............ 86, 172| 10,341 81, 593 8, 159 89, 187 8,910| 111,357| 11,136 
Sylvite............ 213, 906|  51,337|  288,091|  63,380|  336,317|  73,990| 395,885| 87,095 
Langbeinite....... 1, 470 300 13, 914 1, 670 8, 600 1, 026 1, 709 1, 709 
Spain: 
Crude potassium 
salts............. 872,839| 121,002}  7706,873| 121,372 (4) (4) (4) (4) 
Potassic earth..... 5001 (1) (1) (4) (4) (4) (4) (1) 
U. $. S. R., crude po- 
tassium salts_......- 1,001, 600} 95,000] 1,319,000; 173,000] 1,800,000} 225,000) (4 (4) 
Asia: 
China, potassium car- 
bonate 5............. 57 (4) 38 6 68 (4) (4) Q 
Chosen, alunite........| 56,330 (4) 81, 510 4) (4) (4) (4) 4) 
India (British), nitrate 
ot potash $____._...... 9, 100 4, 400 9, 300 4, 500 8, 800 4, 200 (4) (4) 
Palestine, crude potas- 
sium salts ?.._-.....- 14, 238 7, 118 17, 201 8, 739 23,456;  11,727| 929,087| 14, 544 
Africa: Eritrea, mellahite *_ 4, 200 E A (4 ) 6 (4) (4) 
Australia, alunite..........|.........].-----.-- 2 (4) 758 (4 (4) (4) 


1 In addition to countries listed, Chile and Iran are reported to produce a small quantity of potash salts, 
but statistics of production are not available. 

2 Content of merchantable products. 

3 Includes some natural kieserite. 


4 Data not available. 

$ Exports. 

* Estimated production (Im Io Institute, London). 
7 Extracted from waters of the Dead Sea, 

8 Sales of muriate of potash. 


9 Extracted from waters of the Red Sea. 
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FOREIGN DEVELOPMENTS 


Canada.—lmports of potash fertilizer material from the United 
States in 1937 were double those of 1936. Shipments from other 
countries likewise increased and included substantial quantities from 
Soviet Russia. 

Chile.—The potassium-sodium nitrate mixture classified for import 
into the United States as Chile saltpeter averages about 14 percent 
KO and is in demand by mixing plants because of the combined 
nitrogen and potash content. Itis a byproduct of the Chilean nitrate 
industry that is receiving increasing attention. The Chilean Gov- 
ernment is reported to be seeking deposits of potash salts and a more 
economical treating process that will permit greater production of 
MM nitrate. The principal product of the industry is nitrate 
of soda. 

France.—Deliveries of potash increased from 390,000 metric tons 
of K,O in 1936 to 480,000 in 1937. The home market absorbed 
260,000 tons and exports rose to 220,000 tons. The increase in ex- 
ports was attributable to the closing of the Spanish mines, but France 
could not furnish her full quota because as a matter of national 
policy the mines are obliged to supply the home market in full before 
contracting for export delivery, and output could not be raised enough 
to meet the great demand from both quarters. The bulk of exports 
went to Belgium, but much of this material was reshipped to other 
destinations. Improved equipment raised the gross tonnage handled 
800,000 tons to 2,883,500 tons in 1937, although production was still 
8 percent below 1929. Employment in the industry increased from 
7,900 in 1936 to 9,200 in 1937. Although production costs have 
increased as a result of the social legislation of 1936 and prices have 
remained stable, profits from foreign shipments were greater because 
of the depreciated French franc. (Vice Consul Lawrence W. Taylor, 
Strasbourg, France.) 

Mines de Potasse et de Magnesie du Boudigot has been formed to 
exploit the potash deposits in the Department of Landes in south- 
western France. The Société Miniére du Sud-Ouest, former owner 
of the deposits, retains 47,100 of the 160,000 hundred-franc shares; 
Mines Dominiale de Potasse d'Alsace holds 5,050 shares and Mines 
de Kali Sainte-Thérése 2,160 shares. The board of directors will 
include representatives of virtually all French potash interests, 
including the State. 

More stringent Government control over the State potash works in 
Alsace is anticipated. Consent of the Finance Minister and the 
Minister of Public Works will be required before the directors can 
carry out any decision, whether it relates to new investment, the 
adoption of new processes, sales agreements, or the payment of 
dividends. The Government is reported to be considering levying 
an 8-percent production tax on the potash industry. 

A decree of July 8, 1937, modified by a decree of September 2, 1937, 
provides that the operators of the State mines shall pay 186,000,000 
francs to reimburse the French Government, which assumed control 
of the Alsatian potash deposits by condemnation proceedings in 1924. 
Payment of 100,000,000 francs in cash, Treasury bonds, or National 
Defense bonds, was to be made on October 1, 1937, and the balance 
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as decreed by the Ministers of Public Works and Finance. (Trade 
Commissioner Don C. Bliss, Paris.) 

Germany.—Exports of potash salts rose to new high levels in 1937, 
far surpassing any previous peak. The greatest gain was in exports of 
processed salts, which jumped 87 percent to 741,522 metric tons from 
396,732 in 1936 while raw-salt shipments increased only 21 percent to 
781,287 tons from 643,495 in 1936. The expanded exports were due 
in large part to the suspension of exports from Spain and the filling by 
the German industry of foreign orders that normally would have been 
supplied by Spanish producers. The extent of these deliveries for 
Spanish account is indicated by statistics for 1936 showing that while 
German exports in that year totaled 455,600 metric tons of KO, 
only about 335,600 tons represented actual sales for German account, 
the remaining 120,000 metric tons of K,O being shipments made on 
consignment for the account of foreign producers. Shipments from 
Barcelona were not interrupted before July or August 1936, whereas 
no shipments were made in 1937 by the Spanish producers. Hence, 
although no data are available for 1937 1t 1s not unlikely that even a 
larger share of German exports represented shipments made on behalf 
of affiliated Spanish producers, regarding which settlement will be 
made in the future. It is understood that such settlement will take 
the form either of an enlarged Spanish export quota or payment of 
certain indemnities for the increased business obtained by the German 
Syndicate. The exact terms of the agreement between the interested 
groups concerning this matter are not publicly known. 

The average value of Germany's potash exports in 1937 showed 
continued improvement that indicated a moderate rise in international 
prices. Raw salts advanced from an average of 38.36 marks per 
metric ton in 1936 to 39.38 in 1937 and processed salts from 68.42 
marks per metric ton in 1936 to 68.87 in 1937. 

Notwithstanding the increased sales, the financial outlook of the 
potash industry is not viewed too favorably. Aside from the factor 
of increased foreign competition, restricting earnings from exports, 
the drastic cut of 25 percent, instituted upon domestic prices in 1937 

robably will curtail profits derived from the domestic trade. The 
ess favorable financial trend was already revealed in the composite 
balance sheet of the potash industry for 1936, showing a 10-percent 
drop in net profits to an amount corresponding to only 4.52 percent of 
the owned capital compared with 4.79 percent in 1935. 

To offset the adverse effects of growing foreign competition and 
domestic price cuts the industry has taken drastic measures to increase 
efficiency and reduce costs, involving simplifieation of corporate 
structure, shifts in production, concentration of output in most 
efficient units, enlargement and modernization of plants, develop- 
ment of trade in byproducts, and intensification of activity in new 
producing spheres, such as crude petroleum, synthetic gasoline, 
nitrogen, sulphate, light metal (magnesium) alloys, magnesia refrac- 
tories, and sulphuric acid. In keeping with this vigorous program 
three affiliated companies—Salzdetfurth, Aschersleben, and Weste- 
regeln—controlling around 25 percent of the potash output, were 
merged into one company in 1937 under a comprehensive reorganiza- 
tion plan. The dominant Wintershall A. G., controlling around 50 
percent of the output, similarly made further progress in improving 
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lts rather complicated organization and extending the scope of its 
Ep operations. (Consul Sydney B. Redecker, Frankfort-on- 
ain. 

Italy.—A 4-year plan has been promulgated by the Ministry of 
Corporations to insure progress in the fertilizer industry toward 
self-sufficiency. Special commissions have been set up to deal with 
nitrogen, potash, and phosphates, respectively. The Potash Com- 
mission is convinced that Italy has inexhaustible supplies of leucite, 
and a program is being drafted to increase the production of potassic 
fertilizers. Earlier efforts to produce potash and aluminum from 
leucite had been abandoned as uneconomic, and the chief remaining 
domestic source of potash was the plant of L'Appula Societa Anonima 
for producing potassium salts from molasses residues. 

Japan.—Japanese producers of potassium chlorate who reached an 
agreement with the International Syndicate on March 30, 1937, 
establishing export quotas and allotting sales territories are reported 
to have opened negotiations with the syndicate to obtain quotas of 
the trade in other markets than China, to which a substantial share 
of the quota previously assigned them was confined. 'The Formosan 
Sugar Co. plans to expand its plants for the production of potash 
and other byproducts from molasses. It is claimed that the potash 
is extracted by a special process developed by the company, on 
which 2,000,000 yen have been expended. The Okuno Seiyaku Sho 
of Osaka has begun to manufacture potassium permanganate at the 
rate of about 2 tons a week. 

Palestine —Exports of potash fertilizer salts increased 50 percent 
from 19,800 long tons in 1936 to 29,100 in 1937. Salts are recovered 
from waters of the Dead Sea by solar evaporation and refined to 
produce potassium chloride and bromine. Magnesium chloride has 
recently been added to the products recovered, and other products 
are gradually being developed by the concessionaire, Palestine 
Potash, Ltd. Capacity is being enlarged by the construction of 
additional evaporating pans and improved refining equipment. 
Operations begun at the north end of the Dead Sea have been ex- 
tended by construction of a refinery and development for solar 
evaporation of a large area at the south end of the Dead Sea, partly 
in Palestine and partly in Trans-Jordan. 

Palestine Potash, Ltd., reported a net profit in 1936 of £26, 881, 
enough to cover the losses of the preceding 3 years. In 1937 net 
profit mounted to £47,831 and dividends on the 7.5-percent preference 
and 5.5-percent cumulative, redeemable participating preference 
shares, hitherto guaranteed by the Anglo-Palestine Bank, were paid 
for the first time out of the company profits. 

Poland.—Production of potash in Poland increased 17 percent from 
1936 to 508,951 metric tons of salts averaging 20 percent K,O equiv- 
alent to 99,940 metric tons of pure potash. The potash mines are 
owned by the Government, and the sales organization—the Potash 
Salts Marketing Co., with headquarters at Lwow—is controlled by 
the Government through the National Economic Bank, constituting 
a virtual Government monopoly. Production comes from three 
mines in the foothills of the Carpathian Mountains, one in Stebnik, 
one in Kalusz, and onein Holyn. Other deposits are found in Kujawy, 
south of Bydgoszcz and Torun, and in the Posen district. A good 
deal of prospect drilling has been done, and in 1935 the developed 
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reserves of potash salts were estimated by the Polish Geological 
Survey at 450 million tons. 

Spain.—Conflicting reports leave the present status of Spanish 
potash mines somewhat in doubt. Statements attributed to Spanish 
Government sources describe provisional appropriation of the mines 
and plants by the Government and the organization of works councils 
consisting of workers and staff of the companies owning the mines to 
carry on operations. It is stated that a committee has been formed 
consisting of representatives of the Ministries of Finance, Trade, and 
Industries, the Government of Catalonia, and the works councils 
to deal with export trade. Profits are to be used for social welfare 
work and for the improvement of equipment, and indemnity will be 
paid the owners when appropriation is made final. 

A Barcelona correspondent likewise reports that the potash mines 
expropriated by the Government will remain the property of the 
State and a potash monopoly will be instituted. . . 

The owners of the mines, on the other hand, declare in the following 
open letter to the editor of Fertilizer, Feeding Stuffs, and Farm 
Supplies Journal, London, that nationalization decrees were repealed 
and their rights remain intact. 

JUNE 23, 1937. 
The EDITOR, 
Fertilizer, Feeding Stuffs and Farm Supplies Journal. 

Sir: We beg to refer to the article entitled “Expropriation of the Spanish Pot- 
ash Mines," which appeared in your publication dated June 2, 1937. 

We should feel much obliged if you would kindly point out in your next issue 
that the companies owning the mines at Cardona, Sallent, and Suria have com- 
pletely ignored the decree issued by the Minister of Industry concerning the con- 
cession of the mines and the installations belonging to them. 

The exploiting companies have been prevented by force from working the 
mines. Their rights, however, remain intact, and they have received no notifica- 
tion that the mines have been placed under the authority of the Generalidad of 
Catalonia or the Spanish Government. 

Further, after the appropriation of the mines, these companies have learned 
that the potash salts belonging to them have been transported through various 
channels to a number of European ports. These consignments have been seized 
on arrival at the ports, and the question as to the legal ownership has already 
occupied the attention of various Courts. On March 15 and May 25, 1937, the 
Tribunal at Sete and at Marseilles gave their decision to the effect of upholding 
the rights of the concessionaires. 

We feel you may also be interested to know that a decree was issued on May 26 
by the Valencia Government, its effect being the repeal of all previous decrees of 
so-called “nationalization” of potash mines. 

Yours, etc., 
POTASAS ÍBERICAS, $. A. 

57 Rue PIERRE CHARRON, 

Parts 8*. 


P. S.—Although this letter is signed by us, Potasas Ibericas, S. A., only, you 
will please note that its terms are agreed by Union Espanola de Explosivos (Car- 
dona) and Minas de Potasa de Suria. 

A cargo of 4,859 tons of potassium chloride from Barcelona arrived 
at Charleston, N. C., in February 1938. It was reported to have been 
offered around the market at low prices after having been attached and 
released under bond. 

S. R.—Plans for 1937 that called for an output of 2,500,000 
metric tons of sylvinite were revised to 1,900,000 tons because of 
unavoidable delays in bringing into production the new mines at 
Berensniki, according to a statement issued by an official of the Rus- 
sian potash industry. 'This would be supplied by the Solikamsk 
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mines that produced 1,797,000 tons of sylvinite in 1936. The sylvinite 
as mined is said to average about 22 percent potassium chloride equiv- 
alent to about 14 percent K,O. 

According to this official the Russian home market needs at least 
7,500,000 tons of sylvinite a year. Itis hoped that 3,000,000 tons per 
year will be obtained from Beresniki by 1942, and it is planned to raise 
the output of Solikamsk to 5,000,000 tons per year. The production 
of magnesium, bromine, magnesium chloride, calcium chloride, and 
— products from the potash field is included in the third Five-Year 

an. 

The reserves of potash in these two deposits are estimated at 
18,000,000,000 tons; and in addition new deposits, notably in western 
Kazakhstan, believed to be of equal importance have been discovered 
by expeditions sent out by the Academy of Sciences. The Kazakhstan 
beds are thought to extend up to the Solikamsk deposits, both being 
in the area formerly covered by the Permian Sea that extended from 
the Arctic Ocean to the Caspian Sea. 

No direct shipments of Russian potash were received in the United 
States in 1936, but shipments were resumed in 1937, approximately the 
same amount entering Ámerican ports as in 1935 (10,000 short tons.) 
Also, relatively heavy shipments were made to Canada, some of which 
may have found their way into midwestern markets. Although no 
official figures are available, 1t has been estimated that exports declined 
slightly in 1937. 
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In 1937 the total production of uncut sheet, scrap, and byproduct 
mica in the United States rose to 26,043 short tons valued at $639,981 
compared with 21,615 tons valued at $464,473 in 1936. Imports 
totaled 11,339 tons nominally valued at $2,067,599 as against 6,678 
tons and $1,205,568 during the preceding year. The foregoing sta- 
tistics for domestic and foreign mica, respectively, represent tonnage 
ratios of 2.3 to 1 in 1937 and 3.2 to 1 in 1936, but these ratios are mis- 
leading. Actually the United States produces normally only 15 to 
35 percent of its requirements of sheet mica larger than about 1% by 
2 inches and only an insignificant part of its requirements of splittings. 
The bulk of the domestic production is scrap, ground mica schist, 
and byproduct mica, although American mines also produce almost 
enough punch and circle mica (large enough to use for making washers 
and small radio stampings) to meet domestic needs. The principal 
importation is of splittings, of which 4,347,435 pounds valued at 
$1,257,645 were consumed by American manufacturing plants in 1937. 
Splittings are made from blocks of mica too small to be used for other 
purposes, although they preferably should be at least 1 square inch in 
area. These films, ordinarily not more than 0.001 inch thick, cannot 
be produced by machinery and so cannot be made by American work- 
men cheaply enough to compete with Indian splittings, many of which 
are made by women and children. Even Madagascar and certain 
other countries sometimes ship their mica to India to be split.! Most 
of our medium- to large-size sheet likewise 1s imported. 

Specimens of domestic mica supplied by the Bureau of Mines and 
tested by the National Bureau of Standards * fully measured up to 
the quality of Indian ruby mica for use in the most exacting electrical 
(condenser) work. However, no considerable or dependable quantities 
of perfect sheet mica for transmitter-condenser manufacture have 
ever been produced in this country. H. F. Wierum, of the United 
States Tariff Commission, who has made an extensive survey of the 
mica industry soon to be published, comments as follows in a letter 
to one of the authors of this chapter: 

No amount of extra trimming would produce transmitter-condenser mica out 
of any but a very small quantity of our domestic sheet yet developed. There seems 


to be little doubt that the Kodarma (Indian) mica field is unique and ex- 
traordinary as to both quantity and quality. 


1 Spence, H. S., Mica: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, New York, 
1037, pp. 455-482. 
3 Horton, F. W., Mica: Inf. Circ. 6822, Bur. of Mines, 1935, 57 pp. 
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However, some of the preference by consumers for the Indian 
product doubtless is explained by more satisfactory preparation and 
erading. It is often claimed that the Indian deposits represent a 
larger reserve source of mica than those of other countries, and there 
is no doubt but that the plentiful supply of cheap native labor affords 
India an overwhelming advantage over most other countries as regards 
production costs. Brazil, however, is becoming a more important 
factor in world supplies, as is also Argentina. Russian production is 
reported to have increased enormously but has never been a large 
factor in international trade. Madagascar and Canada are the sources 
of phlogopite, or amber mica, a variety that is markedly superior to 
muscovite in heat resistance and consequently is preferred for certain 
uses. The peculiar nature and the origin of the Canadian deposits 
has been described recently by Wilson.’ 

Higher prices for mica, combined with changes in the nature of its 
uses, have increased the demand for small sizes. Until fairly recently 
the demand was mainly for large unflawed sheets, difficult to find and 
correspondingly expensive, but the modern trend has been toward 
using progressively smaller sizes, and such sizes accordingly have 
increased in price much more than larger sizes. Important economies 
have been effected by the introduction of splittings, which are pasted 
together with shellac and molded into plates of any desired size. 
Even where sheet mica still has to be used, the tendency is to use 
smaller sheets lapped and eyeleted together. At recent prices, for 
example, the mica cen used in a well-known toaster would cost $50 
to $60 a thousand if made from a single piece compared with $21 to 
$22 when made in three pieces. More labor is required and more 
scrap results from stamping three pieces and then putting them 
together, but within limits the extra labor cost is more than offset by 
the differences in price of large and small mica. Better prices for 
small mica strengthen the competitive position of domestic mica 
mining, which likewise has benefited from the greatly increased 
demand for scrap. The main outlet for scrap mica is in the produc- 
tion of dry-ground mica for the roofing trade; but new outlets are 
being investigated and the paint industry, in particular, may develop 
into a large user of wet-ground mica. Possible implications of these 
developments are discussed elsewhere.* 


Salient statistics of the mica industry in the United States, 1925-37 


1925-29 1930-34 


(average) | (average) 1935 1936 1937 
Domestic mica sold or used by producers: 
Uncut sheet: 
Punch and circle: 
Pounds. 22 u l tic rini 1, 433, 684 589, 668 670,327 | 1,018, 460 1, 312, 900 
bip MEM canoa $117, 702 $25, 764 $28, 387 $48, 386 $70, 493 
Average per pound........ $0. $0. 05 $0. 05 
Larger than punch and circle: 
PoundS..-. 1.222: RREC 405, 400 158, 433 266, 306 300, 773 381, 638 
b/ p E $172, 679 $60, 930 $132, 763 $155, 493 $214, 751 
Average per pound........ $0. 43 $0. 46 $0. 50 $0. 52 $0. 56 
Total uncut sheet: 
POUNGS u Scns arado 1, 839, 084 743, 101 936, 633 | 1,319, 233 1, 694, 538 
Value... corn eee ee $290, 381 $95, 694 $161, 150 $203, 879 , 244 
Average per pound........ $0. 16 $0. 13 $0. 17 $0. 15 $0. 17 


3 Wilson, M. E., Amber Mica in Canada: Canadian Min. Jour., vol. 58, No. 5, May 1937, pp. 253-254. 
* Tyler, P. M., Technology and Economics of Ground Mica: Am. Inst. of Min. and Met. Eng., Tech. 
Pub. 889, Mining Technology, March 1938, 17 pp. 
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Salient statistics of the mica industry in the United States, 1925—37— Continued 


1925-29 1930-34 
(average) | (average) 1935 1936 1937 
Domestic mica sold or used by producers— 
Continued. 
Berap. EEN 
Short tons_....... cias 7, 406 7,373 18, 852 20, 955 25, 196 
A EE $134, 128 i $243, 951 , 594 $354, 737 
Average per ton............... $18. 11 $13. 30 $12. 94 $12. 44 $14. 08 
Total sheet and scrap: ! 
Short tons......................... 8, 326 7,7 19, 320 21, 615 26, 043 
Vall. cose omo EG , 509 $193, 742 $405, 101 $464, 473 $639, 981 
Ground: 
Dry-ground: ! 
Short tons....................- 2, 436 5, 067 15, 178 3 20, 800 21, 150 
eu siciliana cues $89, 624 $155, 471 $341,825 | 2 $457, 042 $457, 879 
Average per ton. .......... $36. 79 $26. $22. 5 $21. 97 $21. 65 
Wet-ground: 
Short tons... 2, 821 2, 517 3, 145 4, 785 6, 095 
Vall EE $301, 122 $224, 838 $201, 148 $265, 374 $381, 933 
Average per ton. .......... $106. 74 $89. 33 $63. $55. 46 $62. 66 
Total ground: ! 
Short tons: AA 5, 257 8, 484 18, 323 2 25, 585 27, 245 
WOO uiuo acosa $390, 746 $380, 309 $542, 973 | 2 $722, 416 $839, 812 
Consumption of splittings: 
Lee WEE 3, 262, 780 | 1,833,017 | 2,532,984 | 3, 518, 058 4, 347, 435 
AA TR $1, 826, 880 $626, 120 1, 065 $846, 393 | $1, 257, 645 
Imports for consumption: 
Unmanufactured: 3 
Short tons ........................- 3 402 3 2, 361 3, 290 4,323 7, 220 
CHE 3 $502, 249 | 3 $208, 696 $211, 556 $262, 044 $332, 590 
watoq: 
ut: 
Póounds8..2..2:2: 226 neci ue 63, 960 44, 122 94, 237 58, 496 138, 773 
VAMOS EE $95, 831 $45, 441 $83, 382 $51, 698 $70, 810 
Splittings: 4 
POUNGS: AAA AA 4 3, 921,373 | 11,657,669 | 3,041,408 | 4, 467, 288 7, 932, 867 
Bons Ee 4 $1,258, 158 | 4 $422, 923 $584, 657 $848, 518 | $1, 598, 969 
-up: 
Pounds. ER 11, 305 8, 725 32, 495 47, 801 67, 307 
NEIE Ee bereet $11, 150 i ; $38, 242 $60, 240 
Ground: 
Short tons..................... 109 ias ose 66 41 
EE $3, 053 $554 |............ $2, 282 $1, 233 
All other manufactured: 5 
DREI 5 31, 928 5 2, 277 7, 867 2, 844 5, 639 
AD C: DASE ENE aces een AS 5 $35, 534 5 $1, 015 , 406 $2, 784 $3, 757 
Total manufactured: 
Short tons....................- 2, 124 954 1, 588 2, 355 4, 113 
KC EE $1, 403, 726 $476, 993 $696, 828 $943, 524 | $1, 735, 009 
Total imports 
Short tons........................- 2, 526 3,315 4,878 6, 678 11, 339 
ACA $1, 905, 975 $385, 689 $908, 384 | $1, 205, 568 | $2, 067, 599 
Exports (all classes of mica): 
Short un EE 1, 746 1, 970 1, 409 1, 478 1, 795 
EE ee $239, 017 $192, 021 $165, 385 $170, 011 $216, 858 


1 Includes byproduct mica recovered in washing kaolin and, beginning in 1935, mica recovered by milling 
mica schists, as follows: 1935, 6,667 tons valued at $111,345; 1936, 8,258 tons valued at $127,343; 1937, 10,536 


tons valued at $149,931. 
3 Revised figures. 
3 Waste an 


scrap not included prior to June 18, 1930. 


* Includes films cut or stamped to dimensions after June 18, 1930. 


5 Includes washers prior to June 18, 1930. 


PRODUCTION 


Sheet and scrap.—Production of sheet mica in the United States 


increased substantially in 1937, exceeding in quantity and value that 
of any previous year since 1929. "The domestic output of scrap, in- 
cluding mica reclaimed from clay washing and other byproduct 
sources, made an all-time record both in quantity and value. As 
usual, North Carolina led the producing States and also showed the 
largest increase in total value of mica produced. The outputs of 
Connecticut and New Hampshire decreased in value, owing mainly 
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to a relatively larger percentage of scrap and small mica. Sheet or 
block mica also was produced in 1937 in Georgia, New Mexico, South 
Carolina, and Virginia and scrap mica was reported as produced in all 
these States as well as in Arizona (schist), California, Colorado, 
Maine, South Dakota, and Utah. 


Mica sold or used by producers in the United States, 1933-37 


Sheet mica 
Uncut mica Scrap mica Total 
Uncut punch larger than Total uncut 
Year and circle punch and sheet mica 
mica circle 


Pounds | Value | Pounds| Value | Pounds | Value | Short | Value | Short | Value 


tons tons 
1933________ AER 253, 243/$10, 199| 111, 297) $42, 980| 364,540|$53, 179| 8,751| $98,159| 8, 933}$151, 338 
A we 425,156| 16, 096| 158,372| 74,172| 583,528| 90,268| 7,719| 99,791| 8,011| 190, 059 


1995222; sees 222 670, 327| 28, 387| 266, 306| 132, 763| 936, 633/161, 150|1 18, 852|! 243, 951}! 19, 320|! 405, 101 


1936: EE MUN EENEG NEU A MM 


Connecticut. ..... 156, 232| 6,750) 92,952| 49,900| 249,184| 56, 650 705} 11,741 830| 68, 391 
New Hampshire .| 238,945} 10, 133| 46,877| 12,787, 285,822| 22, 920 250} 3,610 393| 26, 530 
North Carolina ..| 575,915| 29, 105| 154, 531| 90,548| 730, 446/119, 653|110, 840/? 131, 138|? 11, 205/2250, 791 


Other States 3....| 47,368] 2,398] 6,413)  2,258|  53,781| 4,656| 49, 160|* 114, 105| * 9, 187|* 118, 761 
1, 018, 460| 48, 386| 300, 773| 155, 49311, 319, 233|203, 879]! 20, 955|! 260, 5941121, 615/1 464, 473 
kg cm EEN ey SY A o o | a AY o ce 
1937: 
Connecticut...... 311, 091| 12, 242| 90,720| 31,046| 401,811] 43, 288 561 8, 616 762} 51,904 


New Hampshire .| 195,429} 8,517| 39,626| 11,602| 235, 055) 20, 119 306} 4,397 423| 24,516 
North Carolina...| 795,684| 46, 688| 248, 644| 171, 488/1, 044, 328|218, 176/212, 988|? 209, 212|? 13, 510|? 427, 388 
Other States ?....|  10,696| 3,046| 2,648 615|  13,344| 3, 661/411, 341/4132, 512/411, 348/1136, 173 


ku is || Lu AURA, CE. 


1, 312, 900} 70, 493| 381, 638} 214, 75111, 694, 538/285, 244/125, 196|! 354, 737|! 26, 043/1 639, 081 


1 Includes mica recovered from kaolin and schists as follows: 1935, 6,667 short tons valued at $111,345; 1936, 
8,258 tons valued at $127,343; 1937, 10,536 tons valued at $149,931. 

2 Includes mica recovered from kaolin and schists as follows: 1936, 5,265 short tons valued at $32,903; 1937, 
5,115 tons valued at $90,994. 

3 1936: Alabama, Arizona, Colorado, Georgia, Maine, New Mexico, South Carolina, South Dakota, and 
MA a; ec Arizona; California, Colorado, Georgia, Maine, New Mexico, South Carolina, South Dakota, 

and Virginia. 

4 Includes mica recovered from kaolin and schists as follows: 1936, 2,993 short tons valued at $44,440; 1937, 

5,421 tons valued at $58,937. 


Ground mica.—The domestic output of ground mica, as reported by 
the Bureau of Mines and the Geological Survey, fluctuated between 
3,000 and 4,000 tons annually for a decade or two and then suddenly, 
about 1925, began to increase rapidly, reaching 18,323 tons in 1935, 
25,585 tons in 1936, and continuing upward to 27,245 tons in 1937. 
A real increase has occurred, but the figures somewhat exaggerate the 
recent growth and likewise fail to reveal the fact that the output of 
wet-ground mica expanded quite rapidly for a time and then dropped 
to where it was 20 or even 30 years ago, beginning once more to rise 
above its former ceiling in 1936 and reaching an all-time record in 
1937. "This record, too, is not strictly comparable with earlier years 
because it includes a certain amount of ground mica schist, although 
most of the ground mica schist is dry-ground. Mica recovered from 
clay washing was not included in the statistics until 1930, and mica 
from mica schists was first included in the statistics for 1935, although 
during 1923 to 1934 substantial tonnages of sericite and muscovite 
schist mica were known to have been ground for the roofing trade and 
biotite and other schist mica was wet-ground for the rubber industry. 
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Beginning about 1919, a deposit of ‘‘chlorite-schist’’ was also utilized. 
The first mill built at Canton, Ga., failed to yield a marketable 
product, but a new plant built for Welsh interests with the advice of 
Poole Maynard was successful. The dull-green color of the chlorite 
is changed to silvery-white, like mica, by calcining after grinding. 


Ground mica sold by producers in the United States, 1933-37, by methods of grinding 


Dry-ground Wet-ground Total 
Year — Tn | ———— 
Short tons Value Short tons Value Short tons Value 


UE 6, 439 $135, 178 3, 392 $263, 503 9, 831 $398, 681 


sr A X 6, 824 156, 046 2, 723 247, 284 9, 547 403, 330 
NEE 1 15, 178 1 341, 825 3, 145 201, 148 1 18, 323 1 542, 973 
1086 m ————— usu sss 13 20, 800 | 13 457,042 4, 785 265,374 | 1325,585 | 112722, 416 
AAA Tee ds l 21, 150 1 457,879 6, 095 381, 933 1 27, 245 1 839, 812 


1 Includes mica from kaolin and schist. 
2 Revised figures. 


Ground mica sold to various industries 1n the United States in 1936-37 


1936 1937 
Industry Quantity Quantity 
$ p Value i e Value 
ercent o ercent o 

Short tons total Short tons total 
Roofing A A 2 20, 279 179 | 2 $432, 493 21, 636 79 $457, 652 
n paper: a ad 2, 869 211 166, 315 2, 623 10 190, 127 
Dee 516 2 27, 012 1, 413 5 99, 106 
A a O SOR 1, 307 25 71,155 1, 011 4 69, 125 
Miscellaneous 3. .............. 614 3 25, 441 562 2 23, 802 
2 25, 585 100 2 722, 416 27, 245 100 839, 812 


1 Includes mica from kaolin and schist. 

2 Revised figures. 

3 Figures cover mica used for molded electric insulation, surfacing on asphalt shingles, Christmas-tree 
snow, manufacture of axle Mp and oil, annealing, concrete and foundry facing, pipe-line enamel, plastic 
specialties, textile, pipe and boiler covering, and ot er purposes. 


Almost 80 percent of all ground mica sold is for roll-roofing, & dis- 
tinctively American product. In addition to the sales of “roofing” 
mica, as reported in the accompanying table of uses, considerable 
ground mica is also used in the manufacture of asphalt shingles. 
Hitherto, roofing mica has been almost wholly dry-ground mica, but 
lately more and more wet-ground mica from schists and byproduct 
mica from clay-washing has been included. In 1937 there was a 
slight decrease in sales to wallpaper manufacturers who buy wet- 
ground mica, whereas sales to the rubber industry, chiefly for dusting 
tire molds, were larger than in any previous year since 19028. Sales of 
ground mica for paint decreased 23 percent in quantity but only 
slightly in value, owing to & reduction 1n sales of dry-ground mica for 
certain special paints. Sales of wet-ground mica for use in paint in- 
creased. Though still unimportant as regards tonnage, aggregating 
less than 4 percent of total sales, the use of wet-ground mica in paint is 
believed by some to be the chief potential outlet for increasing sales. 
Sound reasons exist for employing large quantities of mica in almost 
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any kind of paint. In addition to embodying the functions of lubri- 
cant and extender, the transparent mica flakes serve to bond the film,’ 
prevent 1t from cracking, and improve adherence in much the same 
way as do the leaflike metal particles in aluminum and, more recently, 
metallic-lead paints. 


CONSUMPTION AND STOCKS OF MICA SPLITTINGS 


The consumption of mica splittings increased to an all-time record 
of 4,347,435 pounds in 1937, compared with 3,518,058 pounds in 1936 
and a previous record of 3, 820, 000 pounds in 1925. Notwithstanding 
this extraordinary increase, imports expanded even faster and stocks 
at the end of the year were almost three times as large as at the close 
of 1936. Over 85 percent of the amount consumed continues to be 
Indian muscovite splittings, but the use of Madagascar phlogopite 
splittings has increased at the expense of those from Canada, which a 
few years ago had a monopoly of the amber-mica business. Only 
& few thousand pounds of splittings are made in the United States 
annually from domestic or imported mica. 


Mica splittings consumed in the United States, 1933-37, by sources, as reported by 
the consumers 


India Canada Madagascar Total ! 
Year AE PA 
Pounds Value Pounds Value | Pounds Value Pounds Value 
1003. AA , 088, 796 | $233, 075 84, 494 | $24, 412 , 03 $85, 674 29 | $343, 161 
1934. ...........- 1, 423, 63 i ; 37,903 | 244,978 y 1, 763, 035 490, 148 
1035 PEA 2,150,593 | 492,161 | 129, 272 42,897 | 253,119 2, 532, 984 631, 065 
1086 AAA 3,051,824 | 649,982 | 102, 766 44,566 | 363,468 | 151,845 | 3, 518, 058 846, 393 
aE n AA 3, 721, 594 965, 418 98, 618 51,960 | 527,223 | 240,267 | 4, 347, 435 | 1, 257, 645 


1 Exclusive of a nominal quantity of splittings produced in South America and the United States. 


Stocks of mica splittings in hands of consumers in the United States, Dec. 31, 1936-87, 


by sources 
1936 1937 
Source 
Pounds Value Pounds Value 
Canada ici ada 52, 014 $19, 048 77, 130 $33, 722 
India. A Li o ae PER ee! 1, 280, 517 304, 036 | 3, 020, 730 1, 094, 414 
ETE cll LLL Ll el Lc LLL LL Lees 223, 357 101, 711 444, 702 195, 976 


1, 555, 888 424,795 | 4,442,022 1, 324, 112 


MARKETS AND PRICES 


Mica-consuming industries in the United States were never more 
active than during the early months of 1937, but their pace slackened 
slowly until late in the year, when demand from the radio, electrical- 
appliance, and automobile industries almost ceased. Abroad there 


e 3 Atwood, F. C., Mica—A New Inert Reinforcing Material: Am. Paint Jour., vol. 19, No. 39, July 8, 1935, 
pp. 
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was no slackening, and Europe continued to take all the mica that it 
could get at ever-rising prices. Japan, likewise, bought heavily. 

Mica is marketed as (1) cut or uncut block, (2) sheet, (3) splittings, 
and (4) wet- or dry-ground, but the value depends upon the size of 
flat sheets into which it can be split and also upon whether it is clear © 
or stained. The complexity of grading and classifying sheet mica is 
indicated by the fact that at least 100 distinct products can be classed 
as unmanufactured mica. Not only do the sheets vary enormously 
in size, but for each size there are at least six different qualities ranging 
from clear to black-stained. To attempt to report prices of all these 
different grades (sizes) and classes (qualities) year after year would be 
an endless task and one that would reveal little beyond the general 
trend toward relatively higher prices for smaller sizes. 

Trade-journal quotations for domestic mica in 1937 were virtually 
unchanged from those reported for the latter part of 1936 and tabu- 
lated on page 1405 of Minerals Yearbook, 1937. Actual prices paid 
for specified sizes in 1937, as reported to the Bureau of Mines by 
producers, are shown in the following table. 


Average value per pound of domestic uncul sheet mica sold in 1937 


š Stained or : Stained or 
Size Clear spotted Size Clear spotted 

Punch or washer.............- $0. 054 $0. 049 || 3 by 4 inches.................- $1. 219 $1. 032 
rusas e as io . 104 .119 || 3 by 5inches.................- 1. 905 1. 247 
1% by 2 inches...............- .277 209 || 4 by 6inches.................. 2. 841 1. 844 
2by2inches.................. . 541 .968 || 6 by 8inches.................- 4. 427 1. 162 
2by3inches.................- . 706 .461 || 8 by 10 inches. ...............- 8. 097 2. 500 
8by 3 inches.................- 1. 086 Olt Othbot i uoo uo Re Lu . 116 146 


Until after the World War, about the only use for No. 6 mica (1 to 
2% square inches) was for fuse plugs, but now 1t is used in much larger 
uantities than all other sizes of sheet mica combined. Less than two 
ecades ago this size, for fair-stained quality (Indian), cost only 10 
or 15 cents a pound; but by the close of 1936 it had advanced to 36 
cents, and & further boost to 58 cents was made on January 1, 1938. 
Meanwhile, prices of larger mica have not risen in anything like the 
same proportion. The long-time trend has resulted in a nearly 
fivefold advance for No. 6 mica (the smallest grade above punch and 
circle), whereas, for grade No. 5, the next larger size, recently selling 
at 95 cents a pound, the advance was only a little over fourfold; on 
some of the largest sizes prices have barely doubled in the last 20 years. 
During 1937, however, the prices of domestic mica generally did not 
advance as high as those of imported mica, and as Europe and Japan 
ordinarily buy somewhat higher grades and at least as good qualities 
of mica for a given purpose, extraordinary demand outside of the 
United States tended more particularly to elevate prices for the 
medium to larger sizeslast year. In consequence, domestic punch and 
circle mica probably sold as cheaply in 1937 as during the preceding 


year. ; ! ; e 
Another difficulty in comparing prices over a period of years is the 

lowering standards of quality. When demand for mica is active, as 

it was in 1937, mica that ordinarily would be classed as good-stained 
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was offered as fair-stained, stained for good-stained, and black-spotted 
for stained. Little clear mica is now used in this country. 

Instead of trying to disentangle the intricacies of the mica market, 
it may be simpler to follow the demand pattern. Leading outlets for 
sheet and punch mica are radio bridges, electrical appliances, radio 
condensers, spark plugs, and stoves and lanterns. Most important of 
all in many respects are splittings used for built-up mica board. Scrap 
and ground mica also come into the picture. 

For mounting the electrical conductors in radio tubes, one to eight 
pieces of stamped mica are required. The electric (or magic) “eye” 
takes eight pieces, but the average for all tubes is about three or four. 
The finished pieces, or “bridges,” vary greatly in design and in size, 
so that as many as 1,200 or as few as 40 will weigh an avoirdupois 
ounce. Occasionally, No. 5 mica may be used instead of No. 6, but 
the latter is the popular size for this use, mostly good-stained in quality. 
During 1937 the price advance of mica used for these purposes was 
almost 60 percent. The electrical-appliance field takes a somewhat 
larger variety of sizes and qualities, known as “electrical mica." The 
average price advance in this group was 15 to 20 percent, although 
black-stained mica advanced only 10 percent during the year. While 
eyeleting and other devices have been adopted to permit the use of 
smaller mica in flatirons, coffee percolators, toasters, and other house- 
hold appliances, more attention seems to be paid to obtaining mineral- 
free mica for certain insulating and terminal pieces. Prospects in 
the appliance field are conceded to be better than in some others, due 
to the program of farm electrification and the wider use of electricity 
in homes generally. Probably 75 percent of the mica used in house- 
hold appliances is of domestic origin. 

The high-grade mica used for radio condensers represents a specialty 
business. Although prices of most fabricated shapes remain un- 
changed, raw material jumped, owing to scanty supplies, condenser 
films advancing 30 to 50 percent. Increasing amounts of fair-stained 
and slightly stained instead of clear mica are finding their way into 
this industry, the controlling property being the power factor (loss). 

The mica spark-plug industry, which calls chiefly for fair-stained 
block, is more active abroad than in this country, and prices of raw 
material rose correspondingly. 

At one time stove windows represented one of the main outlets for 
mica, but this use has become less and less important. Nevertheless, 
14 still is a fairly large business, and demand in 1937 was active, prices 
advancing 15 percent. A factor in the improvement has been the oil- 
stove business, although here, again, one encounters the trend toward 
using smaller sizes, patched together 1f necessary, and inferior qualities 
also are more acceptable. Mica chimneys ceased to be sold in large 
quantities sometime before the sharp decline in use of incandescent 
gas mantles. The last stronghold of the mica chimney was in gasoline 
lanterns, but with the spread of farm electrification, even these are 
tending to disappear. 
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The demand for mica splittings last year reached an all-time record, 
supplies from India threatening to become insufficient. Prices rose 
25 to 35 percent on the best grades of ruby mica, whereas some of the 
lower grades advanced 80 to 100 percent. More serious was the 
general deterioration in quality, and as lower qualities were often 
substituted the actual increase in some cases was as much as 200 
percent. 

Scrap was in good demand almost throughout the year, prices im- 
proving by 10 to 15 percent on the better qualities. The average 
price on domestic sales was $14.08 per short ton, f. o. b. mines. Price 
cutting brought the price of wet-ground mica down to 2X cents a 
pound, the lowest in many years, but in June there was an advance to 
3% cents and in October to 4% cents. Prices of dry-ground mica 
average around $23 f. o. b. plant or $30 delivered at consuming points. 

In 1937 the Bureau of Mines issued Information Circular 6997, 
entitled “Marketing Mica," which contains recently checked lists of 
buyers of various kinds of mica and mica products. 


FOREIGN TRADE 04 


Imports.—1In 1937 the total imports of mica jumped to 22,678,147 
pounds valued at $2,067,599, compared with 13,355,587 pounds valued 
at $1,205,568 in 1936. Imports of splittings and also of scrap mica 
far exceeded those in any previous year; whereas imports of uncut 
sheet or block mica, notwithstanding a large increase over 1936 im- 
ports, were still ereatly below the normal for predepression years. 
Imports of cut mica and other manufactured, except ground mica, 
increased in 1937 but are rather unimportant. Significant features 
of recent trends are the much larger use of splittings, greater imports 
of scrap, and a relative decline in the imports of unmanufactured 
sheet mica. The correlative trend 1s the importation of larger quan- 
tities of mica of lower average value. 

British India supplied about 38 percent of the imports of unmanu- 
factured sheet mica in 1937 and 87 percent of the imports of mica 
splittings and continues to supply increasing quantities of scrap for 
erinding in American mills. Madagascar ranks second as a source 
of splittings, having displaced Canada as the main supplier of phlog- 
opite splittings. London is still the most important world mica 
market, and a good deal of Indian mica, including manufactures, is 
shipped to the United States from the United Kingdom. Some mica 
from Madagascar is transshipped from France. Imports from Argen- 
tina and Brazil and small shipments from Ceylon, Chile, Czechoslo- 
vakia, Guatemala, Japan, Mozambique, Norway, and South Africa, 
as well as Canada, appear in the statistics in receuv years. South 
American mica, in particular, gives promise of becoming a more 
important factor. 


6 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Exports.—Studies by the Tariff Commission have indicated that for 
a number of years most of the exports of mica from the United States 
consisted of ground mica, which until the last year or two was not 
produced elsewhere in more than insignificant quantities; in fact, the 
making of wet-ground mica in particular was considered an American 
secret. In 1937 separate statistics for exports of ground mica became 
available for the first time; these exports, amounting to 1,532 short 
tons, valued at $108,171, considerably exceeded in quantity the 1,294 
tons valued at $163,340 reported for all kinds of manufactured mica 
in 1936, but falls short of the average of 1,746 tons valued at $239,017 
for all exports of mica, unmanufactured or manufactured, during the 
period 1925-29. Not until 1919 did the exports of all kinds of mica 
ageregate as much as $100,000 annually. Under the classification for 
manufactures other than ground mica are included repairs and replace- 
ment parts for electrical machinery, especially American-made equip- 
ment 1n nonindustrial countries. Some doubt exists as to the nature 
of the exports classified in recent years as “unmanufactured mica," 
but the quantities are not large enough to be significant. Certain 
mica articles are manufactured and exported with benefit of draw- 
back, and a little foreign mica is reexported out of bonded warehouse 
without being fabricated at all; but the volume of such transactions 
is quite small compared with the total volume of the mica business of 
the country. 


Mica and manufactures of mica exported from the United States in 1937, by countries! 


Unmanufactured Ground or pulverized Other 
Country — == 
Pounds Value Pounds Value Pounds Value 
North America: 
Canada..................- 216, 191 $767 653, 957 $22, 350 50, 468 $68, 184 
Do AAA AAA AMA 8, 000 8 1, 993 
E TC SE AA A 15, 600 434 2, 168 3, 971 
Other North America..... 35 y P A AE A 886 1, 507 
South America: 
Argentina................. 10, 000 475 22, 710 1, 393 44 160 
A 1 EE EN AAA A 555 486 3, 283 3, 695 
A AAA A PS 53 1, 901 2, 807 
NA IMA A EA RE 181, 000 4, 482 78 110 
Other South America..... 15 45 140 7 571 1, 040 
Europe 
TA AAA, A A 319, 132 (RR WI E, EE 
LR o EE PA EE 62, 528 2, 144 88 162 
Elda AAA AAA A 463, 513 14,088. A dus 
Netherlands... .. u... . A, A 55, 2, 592 7,226 6, 453 
B; o uquy Suasana E AAA AA A 3, 089 8, 007 
United Kingdom......... 185, 240 2,123 | 1,158, 756 40, 572 5, 007 1, 927 
T Other Europe... ege ne aaa TE 61, 970 1, 871 2, 240 83 
` Asia: 
AAA lati erue d Eheu o 600 40 353 1, 170 
Indis, British... . J. 1... . . esc namens 15, 756 719 5,807 1, 134 
Netherland India.........|............|.-......-...- 27, 225 ¡Sl RA IA 
Other Asla EAN AA HE 6, 117 31 2,7 1, 286 
A ale EENEG 15, 900 413 4, 457 319 10, 929 
O AAA ES eee owes 5, 810 239 02 557 
427, 381 3,895 | 3,064, 869 108, 171 98, 026 104, 792 


1 1936 revisions: Indochina should read Netherland India; British West Africa (other) should read Egypt. 


WORLD PRODUCTION 


Until well along in the 18th century, the mica of commerce for most 
of the civilized world was ‘‘Muscovy glass," the name being derived 
from the region about Moscow although the mica itself doubtless 
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originated in Siberia. Mica mining in the United States began in 
New Hampshire in 1803, and long before the advent of white men the 
aboriginal inhabitants of both American continents were using Mica, 
the dumps and debris in North Carolina and elsewhere indicating that 
these early mining operations were quite extensive. In British India, 
mica or '*abrak" was in local use from prehistoric times, being em- 
ployed for idol apparel and other ornamental purposes, for lamp 
chimneys and lantern screens, in medicines, and for sundry heat- 
insulating or cooling purposes; 'but Indian mica was first exported to 
London in 1881. Canada began to supply mica in about 1883 after 
previously discarding 1t for some years as waste from the apatite mines. 
Nowhere, however, was mica consumed in more than small quantities 
before 1890, when the electrical industry began to assume importance, 
and subsequently nonelectrical uses of mica have diminished not only 
relatively but actually. 

By 1900, India was well established as the foremost source of mica, 
and until 1914 the United States, Canada, and German East Africa 
accounted for virtually all the Test of the world's output. The 
strategic importance of mica was made apparent by the World War, 
which further emphasized the fact that 80 percent of the world supply 
was British-controlled, coming from India and Canada. To escape 
this domination, deposits i in many countries were investigated. The 
list of producing countries has lengthened, and production in Mada- 
gascar, the U. S. S. R., Argentina, Brazil, and a few other countries 
has been growing fairly rapidly. The spread of mica mining to so 
many other countries during the last quarter century has diminished 
somewhat India's dominance of the field; but production there has 
continued to grow because of the world-wide increase in demand from 
the ever-expanding electrical industries. During the World War, 
Norway was almost the only source of supply for Germany, and Nor- 
way and Sweden both have produced small quantities of mica regularly 
although western Europe has never become a real factor in supply. 
Whereas all mica produced in the United States and much of that 
now produced in the U. S. S. R. is consumed domestically, the outputs 
of other countries are mainly exported. India's home consumption 
Is estimated as around 200 tons annually, mostly large sizes (over No. 
4), and even in Canada domestic sales represent only a fraction of 
the total shipments from the mines. 

Tonnage figures for international production and trade afford no 
real measure of the relative importance of producing countries unless 
they differentiate scrap and small mica from large sheets. For many 
years the production of waste or scrap mica was unimportant outside 
of the United States, but lately 1t has become a factor even in Indian 
exports and must be reckoned with also in the statistics for the U. S. 
S. R., Canada, South Africa, and other countries, most of which fail 
to segregate this low-priced material. Even for the higher-priced 
sheet micas, characteristic differences in size, quality, and degree of 
preparation impair the validity of any comparisons that are not 
further interpreted in the light of long experience in this complex 
industry. The recent increases in Indian exports, for example, have 
been almost entirely in splittings and waste and not in sheet mica. 
The splittings as well as the scrap are obtained largely from old dumps 
and do not comprise fresh production from the mines. 
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World production of mica, 1933-37, by countries, in metric tons 


[Compiled by M. T. Latus] 
Country 1933 1934 1935 1936 1937 
North America: 
Canada (sales)... .................... 857 905 570 726 816 
United States (sold or used by produc- 
Ee 8, 104 7, 267 1 17, 527 1 19, 609 1 23, 626 
South. America: 
ting AAA 75 175 225 210 (3) 
Bolivia 4... cece eee eee 2 4 (3) 9 
(e AR EE 2 59 110 237 (3) 
¡Ly AAA A AA AS PA Cd enne aL zu 5 
Europe: 
EAN AA 3 5 34 12 (3) 
Norway o ocaso oi 105 170 56 43 (3) 
AAA AN AAA A AAA 20 (3) 
A AAA 68 16 32 125 (3) 
Mp T OI (5) (5) (5) (3) 
Asia: 
a ae Ee (°) (6) 2 (6) 1 
¡AAA A 23 103 87 70 (2) 
India, Brit ee 2,878 4,720 7, 204 9, 026 6) 
8.8. CIN 5, 721 4, 433 , 274 ) 3) 
Errito METRO T DR (D. - AAA AA 6) 
Mad Bl so EE asp ss de es 173 294 522 410 (š 
Rhodesia: 
Northern_.......... .. .. . .. .. .. ccs 2 1 2 8 4 
Southern. ..... . 8. 4 2 4 9 16 
Tanganyika Territory ................. 11 31 47 44 (3) 
Union of South Africa (Transvaal).... 358 630 582 495 1, 740 
Australia: 
New South Wales................- 41 91 EE, EE (3) 
Northern Territory (Central Aus- 
GPA) A 43 49 44 21 (3) 
rera following quantities recovered from kaolin and schists: 1935, 6,048 tons; 1936, 7,491 tons; 1937, 
"3 Rail and river shipments. 
: Data no not available. 
š SE of U. 8. 8. R. in Europe included under U. 8. 8. R. in Asia. 
* Less than 1 ton. 


? Exports. The figures for output are incomplete, and a more accurate idea of the size of the industry 
can be obtained from the export figures (Rec. 1. 'Survey of India, vol. 59, pt. 3, p. 273, Caleutta, 1926). 
ou ut is reported as follows: 1933, 2,087 tons; 1934, 2,830 tons; 1935, 2,985 tons; 1936, 4,403 tons, 

xports reported as follows: 1933, 246 tons; 1934, 369 tons; 1935, 408 tons; 1936, 478 tons. 
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SALT 


Salt produced for sale or use by operators of salt mines, wells, and 
ponds in the United States in 1937 totaled 9,241,564 short tons, 5 
percent more than in 1936; the output was valued at $24,131,733, an 
increase of 4 percent. The average value in 1937 was $2.61 a ton, 
3 cents less than in 1936. Production of all classes of salt increased in 
1937. "The total output of dry salt (rock and evaporated) sold in- 
creased 1 percent, and the salt content of the brine used in the manu- 
facture of chemicals increased 8 percent. 

Seventy-three plants (59 companies) reported operation in 1937 
compared with 72 plants (58 companies) in 1936. 


Salient statistics of the salt industry in the United States, 1925-87 


(average) | (average) 1935 1936 1937 

Sold or used by producers: 
anufactured....... Sa short tons..| 2,334,540 | 2,251,226 | 2,330,042 | 2, 539, 597 2, 579, 552 
o A sS sa z qe sss do....| 3,266,068 | 3,333,391 | 3,837,613 | 4,279, 760 4, 631, 580 
Rock EE do....| 2,190,602 | 1,822,889 | 1,759,242 | 2,009, 579 2, 030, 432 
Short tons....................... 7,791,210 | - 7,407, 506 | 7,926,897 | 8,828, 936 9, 241, 564 
or. E , 028, 520 [$22,-331, 641 |$21, 837, 911 |$23, 306, 177 | $24, 131, 733 
Average per ton 1............ 4 $3. 01 $2. 75 $2. 04 $2. 61 

Imports for consumption; 
For curing fish. ........... short tons.. 18, 171 20, 360 26, 990 21, 711 21, 079 
EE , 067 $34, 492 $53, 623 $44, $45, 106 
In bags, barrels, etc. ....... short tons.. ; 2, 620 1, 960 1, 802 
ee $79, 287 $24, 796 $15, 590 $12, 263 $8, 008 
DUIE. E short tons.. 29, 952 16, 721 22, 295 27, 24, 115 
W lor MENT IDE 1, 250 $37, 579 558 $56, 137 $80, 248 
Short tons................... 53, 205 39, 701 51, 245 51,041 45, 996 
7" bu lor M $193, 604 $96, 867 $107, 771 $112, 782 $133, 362 
x š 

PShort A ENE A AES 144, 487 88, 662 112, 213 76, 974 70, 111 
bu snum E — $1, 204, 046 $642, 384 $549, 522 $463, 670 $514, 858 
Apparent consumption.................... 7, 699,928 | 7,358,545 | 7,865,929 | 8, 803, 003 9, 217, 449 


1 Values are f. o. b. mine or refinery and do not include cost of cooperage or containers. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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PRODUCTION 


Minerals Yearbook, 1936 (p. 920), contains a list of producing com- 
panies in 1935, location of plants, and class of salt produced, marketed, 
or used by them. Changes and additions to this list to bring 16 up 
—— 1936 were given in Minerals Yearbook, 1937 (p. 1415). No 
new plants were reported in 1937. 

Production by States.—Michigan continued to be the leading salt- 
producing State, followed by New York, Ohio, Louisiana, and Kansas. 


Salt sold or used by producers in the United States, 1935—37, by States 


1935 1936 1937 

Short tons Value Short tons Value Short tons Value 
California 356, 222 | $2, 182, 643 68, 290 | $2, 576, 873 370, 911 | $1, 817, 830 
sY a ToT: T E ciue 204 | 2,309, 482 704, 164 | 2, 580, 166 654,089 | 2,759, 062 
Louisiana.....................- 990 | 2, 514, 896 918,414 | 2, 436,971 974,403 | 2,898, 826 

Michigan...................... 2,128,171 | 5,337,536 | 2,354,282 | 5,882, 718 | 2, 476, 406 ; 
New York................-..—-- 1,927,822 | 5,331,133 | 2,021,983 | 5,609,932 | 2,084,867 | 5,795,551 
ln ic CAE dado a fot care 1,487,815 | 2,697,858 | 1,633,056 | 2,545,027 | 1,733,875 | 2,625, 644 
Puerto Rico. ................-- 2, 582 wí 10, 951 43, 705 116 , 381 
AAA ed e , 809 563, 514 316, 006 615, 815 364, 780 023, 037 
LU CH. EE EE 57, 625 163, 639 ; 168, 70 69, 205, 328 
West Virginia.................- 65, 968 433, 855 117, 401 719, 382 128, 715 713, 421 
Undistributed 1................ 311, 189 251, 632 327, 909 126, 882 371, 706 133, 533 


yq E E ECT e 


7,926,897 | 21,837,911 | 8,828, 936 | 23,306,177 | 9,241,564 | 24, 131, 733 


1 1935: Nevada, New Mexico, Oklahoma, and Virginia; 1936-37: New Mexico, Oklahoma, and Virginia. 


Evaporated salt.—Evaporated salt, produced either from the original 
brine of wells and ponds or from brine obtained by forcing water into 
beds of rock salt and withdrawing it for processing, represented 28 
percent of the total salt produced in 1937. The output— 2,579,552 
short tons valued at $15,812,273—1ncreased 2 percent in quantity 
and 1 percent in value over 1936. These figures include salt blocks 
made from evaporated salt and sold mostly for cattle licks. In 1937 
the production of salt blocks from evaporated salt amounted to 120,061 
tons valued at $966,812, a decrease of 11 percent in quantity and a 
slight increase in value. The average value per ton of all evaporated 
salt was $6.13, 1 cent less than in 1936. Because of the processing 
methods applied to this class of salt, the average unit value is higher 
than that of rock salt. 

Michigan retained first place as a producer of evaporated salt, 
followed by Ohio, New York, California, and Kansas. In 1937, 35 
plants reported sales of salt processed by vacuum-pan or grainer 
systems, 19 sold solar-evaporated salt, and 16 made blocks from 
evaporated salt. 
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Evaporated salt sold or used by producers in the United States, 1936-87, by States 


1936 1937 
State ————— E RO 

Short tons Value Short tons Value 
EE ici ras 360, 840 $2, 543, 348 362, 917 $1, 785, 854 

¿EC A 248, 1, 650, 792 238, 17 , 809, 
MEGA eege 836, 524 4, 240, 331 896, 946 4, 735, 464 
New YOPE...2 raros 388, 278 3, 443, 644 372, 635 3, 562, 823 
A A i E ee St aspas 414, 046 2, 264, 991 395, 665 2, 323, 195 
A A 10, 951 43, 705 1 53, 381 
DI a DE 41, 725 252, 968 38, 443 202, 482 
West Vireinisa) 2. 2 22.22. Ll. .l. ll... 117, 401 719, 382 128, 715 713, 421 
Other States oL A A 121, 733 421, 987 133, 936 566, 503 


2, 539, 597 15, 581, 148 2, 579, 552 15, 812, 273 


1 Includes a quantity of salt content of brine for chemical use reported as evaporated salt with value as 
evaporated salt. 
1 Louisiana, New Mexico, Oklahoma, and Utah. 


Rock salt.—The output of rock salt was 2,030,432 short tons valued 
at $6,447,648 in 1937 compared with 2,009,579 tons valued at 
$6,003,054 in 1936, an increase of 1 percent in quantity end 7 percent 
in value. The average value of rock salt in 1937 was $3.18 a ton, 
19 cents more than in 1936. The figures for rock salt include pressed 
blocks made from rock salt, which amounted to 28,981 short tons 
valued at $240,251 in 1937, a decrease of 16 percent in quantity and 
an increase of 7 percent in value from 1936. Nineteen plants reported 
1. of rock salt in 1937, and eight plants produced blocks. 

1937 New York, Louisiana, Kansas, and Michigan produced 92 
percent of the rock salt mined. Other States reporting production 
of rock salt were Texas, California, New Mexico, and Utah. On 
account of the small number of producers of rock salt and salt in 
brine for chemical manufacture and of rock salt and evaporated salt 
in certain States, it is impossible to show either rock salt or salt in 
brine used for chemicals separately by States, if State totals for all 
classes of salt are published. 


Rock salt sold by producers in the United States, 1933-37 


Year Short tons Value Year Short tons Value 
1933: A A 1,784,992 | $5,570,352 || 1936... ...........-...--.- 2,009,579 | $6,003,054 
19394: cream de e oru mox 1, 913, 182 6, 306, 095 || 1937...........-.......-..- 2, 030, 432 6, 447, 649 
Er EEN 1, 759, 242 5, 510, 413 


Salt content of brine.—The quantity of salt in brine sold or used 
by producers for the manufacture of chemicals in 1937 was 4,631,580 
short tons, an increase of 8 percent over 1937. This class of salt 
represented 50 percent of the total output and was produced at 10 
plants—at Cameron and Plaquemine, La.; Detroit and Wyandotte 
(2 plants), Mich.; Barberton and Painesville, Ohio; Tully, N. Y.; 
Benavides, Tex.; and Saltville, Va. Brine produced at Midland, 
Mich., and South Charleston, W. Va., is reported as evaporated 
salt, although eventually it is consumed in the manufacture of 
chemicals. 


18960—38— —81 
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Pressed blocks.—The output of pressed blocks from both evaporated 
and rock salt reported by the original producers of the salt was 
149,042 short tons valued at $1,207,063 in 1937, a decrease of 12 
percent in quantity and an increase of 2 percent in value. Eighty-one 
percent of the blocks were made from evaporated salt, and the output 
of each class decreased in 1937. Pressed blocks from evaporated salt 
are made chiefly by salt producers in Kansas and Michigan, but they 
are also produced in California, Texas, Utah, Ohio, Louisiana, and 
New York. Pressed blocks from rock salt are made chiefly by pro- 
ducers in Louisiana and Kansas, and small quantities are made in 
Texas and Utah. The figures herein reported, however, do not repre- 
sent the entire pressed-block industry, as some firms that do not 
produce salt make pressed blocks from salt bought in the open market. 


Pressed-salt blocks sold by original producers of the salt in the United States, 1933-37 


From evaporated salt From rock salt Total 
Year ————— 

Short tons Value Short tons Value Short tons Value 
AA NE 152, 670 | $1, 129, 821 30, 505 $168, 834 183, 175 | $1,298,655 
|| PEE 139, 445 999, 170 29, 344 166, 269 168, 789 1, 165, 439 
HERR eege 126, 005 900, 040 24, 691 156, 002 150, 696 1, 056, 042 
¡AAA A 134, 586 965, 114 34, 489 222, 864 169, 075 1, 187, 978 
1997 A ROO REY 120, 061 966, 812 28, 981 240, 251 149, 042 1, 207, 063 


DISTRIBUTION 


The data on shipments of evaporated and rock salt in the United 
States in 1936 and 1937 given in the following table were compiled 
from reports of producers. No account was taken of reshipment 
beyond the original destination indicated when the salt left the pro- 
ducing plant. The figures contain no salt shipped by jobbers, dealers, 
or producers shipping salt obtained from other producers. 


Distribution (shipments) of evaporated and rock salt in continental United States, 
1936-87, by States, in short tons 


1936 1937 
Destination — T 
Evaporated Rock Evaporated Rock 
AMADA: a O 7, 042 33, 394 6, 464 29, 726 
A A A A ue esa 7, 101 1, 571 6, 827 2, 774 
ATRAS soriana becas 5, 592 21, 315 7, 104 21, 051 
A A A 222, 862 7, 250 220, 232 7,794 
Colorado- Z. sl eat coses is Sc bosco ese sata ds 17, 001 8, 110 22, 367 13, 908 
Connecticul...—.-1.22222252 uu c2 Lom p oco are 13, 716 6, 629 12, 794 4,217 
Ola Waro L u uuu mu Ue aedes ió 9, 515 32, 622 3, 471 42, 523 
District of Columbia. .................................. 1, 161 4, 909 1, 050 
Ilo AMA A M cul eo cca Me E 2 us 5, 502 19, 447 5,911 19, 073 
E BAM II A 13, 644 43, 432 14, 967 41, 001 
ERR 11, 670 446 12, 134 728 
IULII T ERECTO S 231, 718 137, 666 237, 087 136, 441 
Err 526 49, 112 60, 730 53, 609 
AA A A e LL EE 56, 232 69, 261 62, 186 73, 076 
A A gege 28, 405 132, 114 40, 948 137, 605 
Ci. APA cde ower ewe A ud e 31, 466 20, 033 29, 549 16, 151 
SO NR URS 4, 802 52, 050 5, 366 46, 185 
E AA A te pun u aa 9, 293 20, 025 9, 646 20, 968 
E AA A ÓN 25, 357 25, 004 29, 236 23, 444 
HEED 59, 187 32, 959 50, 635 27, 997 
del WEE 228, 311 40, 205 263, 064 40, 769 
Minnesota AAA A Enc Ea ue 65, 334 63, 082 76, 500 63, 755 
Nee 305 29, 408 2, 743 27, 129 
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Distribution (shipments) of evaporated and rock salt in continental United States, 
1936-37, by States, 1n short tons—Continued 


1936 1937 
Destination 
Evaporated Rock Evaporated Rock 
MUSSO BE 53, 730 50, 907 , 695 65, 698 
Montani Pc T 11, 442 1, 201 13, 656 2, 095 
NODrasKB...ceoiccucechessewaddcesesuecosEEerodmededsca 23, 701 33, 586 ,817 42, 937 
NOVA MC CP —-——————————————Á—— S 2, 143 133 2, 418 1 
New Hampshire. ..-............--.-.------------------- 7, 046 27, 485 5, 402 29, 269 
legc accesar canas 67, 423 104, 608 , 077 106, 794 
New Mexico_..-... . . . . . . . . .... .. ... Ee 3, 083 8, 532 4, 897 12, 182 
Now YOLE- ee 194, 077 325, 806 192, 658 341, 519 
North Carolina. .cococaciócanesasiodas narco .. . ... .. 38, 537 35, 059 41, 231 A 
North Dakota: ccc... cocoa cdas ae sado 9, 688 5, 755 10, 979 483 
e EE 140, 762 64, 795 133, 180 65, 767 
A VIN EE 18, 180 19, 708 , 400 21, 455 
o A A 26, 570 546 22, 104 387 
PONDIVIVADÍA cacaos ade 111, 029 98, 738 107, 504 86, 142 
IN WEE 11, 640 6, 806 11, 304 6, 
South Carolina................-----.------------------- 7, 956 13, 874 7, 210 12, 948 
South Dakot -s Geert Z ooo Nace Sus Da 11, 107 11, 926 12, 456 11, 628 
Ke EE 20, 37,523 22, 712 38, 071 
fA) A A IH 43, 162 112, 468 43, 909 147, 824 
EE 11, 800 1, 204 14, 281 2, 133 
Vero boa cian iio dos ZS ou EN 6, 167 3, 386 5, 662 4, 286 
VII gini MSc POPMA MS 43, 745 21, 377 290 21, 843 
KE Te A A 62, 1, 471 89, 869 997 
Weste 124, 412 29, 987 134, 689 51, 460 
ANISET eeh , 6 23, 020 105, 143 22, 863 
A ARAN A 6, 602 2, 263 7, 653 3, 272 
Othoi EE 256, 029 121, 069 187, 196 40, 397 


2, 539, 597 | 2,009,579 | 2,579, 552 2, 030, 432 


1 Includes production of Puerto Rico (evaporated salt); exports to Australia, Canada, Central America, 
Cuba, Japan, Mexico, South America, and other countries; and shipments to unspecified destinations, 
including Alaska, Hawaii, and Puerto Rico. 


Salt shipped to noncontiguous Territories of the United States, 1936-37, in short tons 


1936 1937 
Territory 

Short tons Value Short tons Value 
Tee ee 9,841 | $142,740 7, 555 $108, 789 
American Samoa.-.......-......--..-.-------.---------- 194 3 171 
MOM AAA qua AAT aero e DRM Et 39 934 50 1, 502 
EN AA A A es uc uu Edo IÓ 1, 856 48, 519 2, 047 53, 758 
Midway Islandia u la o lic lei T 1 5 
Puerlo DICO: ciuicana ronda ames 1, 028 23, 196 1, 041 26, 759 
Virgin Ielonda ee 11 418 16 879 
Wake Island -.cocuzoenuncasiccuncanaca sodas (2) 29 2 95 
12, 778 216, 036 10, 714 191, 958 

1 Beginning July 1, 1937. 2 Less than 1 ton. 
Salt sold or used by producers in the United States, 1936-37, by methods of 
manufacture 
1936 1037 

Method of manufacture SE EE ——— 

Short tons Value Short tons Value 
Evaporated in open pans or grainers. .................. 595, 143 | $4,352, 907 493, 039 | $4,088, 048 
Evaporated in vacuum pans. .......................... 1,457,304 | 8,910,069 | 1,603, 825 9, 424, 260 
Solar dere Ge 352, 504 | 1,353, 058 362, 627 1, 342, 153 
Pressed blocks from evaporated salt.................... 134, 586 965, 114 120, 061 966, 812 
ROCE AA A A MEUS 1,975,090 | 5,780,190 | 2,001, 451 6, 207, 397 
Pressed blocks from rock salt........................... 94, 489 222, 864 28, 981 240, 251 
Salt in brine (sold or used as such). .................... 4, 279, 760 | 1,721,975 | 4,631, 580 1, 862, 812 


8, 828, 936 | 23,306,177 | 9,241,564 | 24, 131, 733 
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PRICES 


According to the Oil, Paint, and Drug Reporter, carlot quotations 
for vacuum salt, common fine, in bags, delivered at New York, rose 
from $14.08-$14.58 per ton at the beginning of 1937 to $14.80 in 
March, advancing early in 1938 to $15.30-$15.70. The price for 
L. C. L. shipments was reduced in March from $17 to $15.50 per ton. 
Rock salt in bags, delivered at New York, was quoted at $11.80—$12.80 
per ton during most of the year; in L. C. L. lots 1t advanced in price 
from $14-$14.30 in the early part of the year to $14.50 per ton in 
May, ending the year at the advanced prices. Early in 1938 the 
quotation for rock salt advanced further to $12.80-$13.20 per ton 
and for less than carlots to $15-$15.60 per ton. 

Wholesale prices at Chicago, as listed by the Labor Department,’ 
averaged $2.54 per 280-pound barrel for American medium salt, 16 

ercent higher than the 1926 average, and $6.82 per ton, or 9 percent 
elow the 1926 base, for granulated salt. 


NEW SOURCES 


In 1937 a salt dome was discovered just west of Hattiesburg, Miss., 
by the Sun Oil Co., which drilled into it for more than 1,000 feet. 
This find awakened hope? that salt may be found also in Alabama, 
thereby affording a possible source of salt cake for the growing paper 
industry of the South. Salt occurs abundantly in nine counties of 
Pennsylvania, according to Stone. Although none is now produced 
in the State & large supply awaits future use. 


TECHNOLOGIC PROGRESS 


Salt making is centuries old, and notwithstanding innumerable in- 
ventions and patents the evaporation process remained virtually 
unchanged from the Middle Ages until the nineteenth century, the 
brine being merely boiled down in open shallow pans. John Rey- 
nolds invented the triple-effect evaporator a century ago, but as far 
as known the vacuum method was not used in the United States 
until 1885, when Duncan Bros. used it in their salt plant at Silver 
Springs, N. Y. Here mass production had its inception. These men 
were also the first to employ the centrifugal method of drying salt. 
The multiple-effect process was said to make more than twice as 
much salt with the same amount of fuel as other methods and more 
quickly. A practical problem was the formation on the tubes of 
scale that had to be removed, as it interfered with the heat transfer- 
ence. 

The Alberger grainer process patented in 1889 embodied a combi- 
nation of tubular heaters and a circular open pan termed a “grainer.” 
By this method the size of the salt grain is controlled more easily than 
by other methods, and a flaky type of salt results that is much in 
demand for certain uses. 


3 U. 8. Bureau of Labor Statistics, Wholesale Prices: Ser. R. 700, December 1937, pp. 25 and 41. 

3 Manufacturers Record, Vol. 106, No. 6, June 1937, p. 62. 

* Stone, R. W., Rock Salt in Pennsylvania: 18th Ann. Meeting, December 1937 ,Soc. Econ. Geol., Wash- 
ington, D. C., p. 1072.. 
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Supplementing the comprehensive report 5 published by the Bureau 
of Mines in 1917 are the following outstanding advances in the tech- 
nology of salt making. 

Early in 1935 a 25-ton evaporator was designed for one of the large 
salt-manufacturing plants. In this apparatus wet salt is stirred up 
by a bronze propeller and circulated through 828 copper tubes, the 
water being distilled off. The evaporator is about 50 feet long and 
12 feet in diameter at its widest point and was built entirely by 
shielded are welding. The use of arc-welded steel instead of cast iron 
is claimed to save about 50 per cent of the weight, to afford more 
strength, and to be more economical. 

Much attention has been given to the erosion and corrosion of 
equipment for handling and processing salt. Experiments’ in Eng- 
land have shown that of all the metals tested zinc alone sustained no 
loss of weight due to corrosion, although several of the copper alloys, 
most of the nickel alloys, and the stainless steels, especially the higher 
chromium alloys, proved to be very resistant to corrosion. 

To supplement cast iron and steel, Worcester Salt Co. engineers 
have selected ° a nickel-copper alloy, copper, and maple and white pine 
woods, all of which also insure satisfactory color and purity of — 

The principle of salt recovery by the solar method is still basicall 
the same whether accomplished by the more primitive methods still 
used in many foreign countries or by the California method which 
is recognized as the most efficient. The latest methods of harvesting 
the salt were described in Minerals Yearbook, 1937. The system 
used by the Long Beach Co. has been described ? by the California 
State mineralogist. Solar evaporation in vats or troughs was prac- 
ticed in upper New York State for many years prior to 1927, but Great 
Salt Lake, Utah, and the California bays are the only places i in the 
United States where solar evaporation of commercial salt is carried 
on at present. 

According to Cooley," the first modern rock-salt plant was built 
in Kansas; this was soon followed by one in New York and another in 
Michigan. Ina description ! of the modern installation of the Detroit 
Salt Co., Michigan is credited with pioneering in the adoption of 
mechanized mining and processing operations in the rock-salt industry. 

The Great Western Salt Co. organized a company to mine salt in an 
extensive outcrop of rock salt near Redmond, Utah, in 1926. The 
open-pit method and mechanization used by the company were 
expected to reduce the cost of extraction to a low level.” 

Improvements that have been under way for more than a decade in 
the mine of the Diamond Crystal Salt Co., in Kansas, also have been 
described * in detail, including the lay-out, method of working, and 
new electrical equipment. 


5 Phalen, W. C., Technology of Salt Making in the United States: Bull. 146, Bureau of Mines, 1917, 


9 pp. 

6 Industrial and Engineering Chemistry, Vol. 13, No. 9, May 10, 1935, p. 212. 

7 Salt, Harold B., A Comparison of Certain Metals Regarding Their Resistance to Corrosion by a Natural 
Strong Brine: Jour. Soc. Chem. Ind., London, July 17, 1936, pp. 205T-207T. 

8 Lee, James A., Refining the Salt ofthe Earth: Chem. and Met. Eng., Vol. 42, No. 3, March 1935, p. 124. 

9 Bradley, Walter W., Division of Mines, State of California, Department of N atural Resources, Vol. 33, 
No. 3, July 1937, pp. 206-207. 

10 Cooley, H. B., Low-Cost Salt: Eng. and Min. Jour., May 1932, pp. 256-260. 

11 Keiser, H. D., Mining Rock Salt in Michigan: Eng. and Min. Jour., Vol. 130, No. 1, July 1930, pp. 16-21. 

12 Engineering and Mining Journal, Open-Pit Mining in Utah: Vol. 128, No. 21, Nov. 23, 1929, p. 814. 

13 e Mining Salt with Electric Equipment: Eng. and Min. Jour., Vol. 132, No. 9, Nov. 9, 1931, 
pp. 
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In 1931 the Morton Salt Co., operating the Kleer Salt mine, which 
mined rock salt at Grand Saline, Tex., completed a shaft down to a 
working level of 700-foot depth; many difficulties were encountered and 
overcome in sinking it. A detailed account of the mine, the brine 
wells, and evaporation plant was given by Wiegel.!* 

'The same report describes the mining methods of the Jefferson Island 
Salt Mining Co. and includes an illustration showing the loading of 
the rock salt with an electric shovel. 

The mining operations of the Retsof Mining Co., New York, the 
Detroit Salt Co., Michigan, the Carey Salt Co., Kansas, and the 
Morton Salt Co., Texas, were described in a paper” published in 
London, England. 

At the Retsof mine, Livingston County, N. Y.,'* the method of 
mining was changed to the panel system, in which 63 percent of the 
salt is recovered and 37 percent left in the pillars. Features of the 
operation are similar to the undercutting, blasting, loading, hauling, 
hoisting, and other methods in coal mines. 

In Oklahoma — pure byproduct salt has been produced 
by the condenser cooling system of an oil refinery." It was developed 
by Otto V. Martin and is known as the Martin process. Brine from 
the oil-bearing strata is the cooling medium, and after absorbing heat 
from the petroleum vapors it is sprayed in & condenser cooling pond, 
salt crystals being removed from the bottom of the pond. 

In May 1934 the Solvay Process Co. patented & new method for 
removing the salt from salt beds. Instead of a single shaft for pump- 
ing water down and removing the brine, two or more shafts are used. 
'These are located & considerable distance apart and are connected by 
a suitable tunnel through or beneath the salt bed. The water flows 
down one shaft, dissolves the salt in the bed, and is withdrawn as 
brine through a second shaft by pumping, air lift, or other means. 
The most rapid solution occurs near the inlet shaft; by the time the 
water reaches the outlet shaft 1ts salt concentration approaches satu- 
ration. It is said that by this method a salt bed may be mined far 
more completely before abandonment than by previous methods, 
that subsidence is negligible, and that relatively little cleaning of the 
well is necessary. | 

The Trump method, it is claimed,” is adaptable to any thickness 
of bed, and differs from the New York method, used in thin salt beds, 
and the Detroit method, used in thick beds. Its use obviates the 
necessity of pulling out the center pipe when the level of the water 
is changed, as must be done in the two types of brine wells used most 
commonly in the past. 

It is noteworthy that improvements in the winning of salt in the 
United States have resulted in & better, cleaner product at lower 
average cost. 

, Rs W legel, W. W., The Salt Industry in Louisiana and Texas: Am. Inst. Min. and Met. Eng. Tech. Pub. 

18 Hob Pues F., Overturning Skip Winding in Coal and Salt Mines: Trans. Inst. Min. Eng., London, 
vol. 84, pt. 4, 1932-33, PP: 222-248. 

16 La Vigne, E. F., Mining and Preparation of Rock Salt at the Retsof Mine: Tech. Pub. 661, Am. Inst. 
Min. and Met. Eng., 1936, 21 pp. 

17 Smith, Otto M., Salt, A Byproduct of Condenser Cooling: Ind. and Eng. Chem., Vol. 24, No. 5, May 
1932, pp. 547-548. 


Trump, Edward N., Increasing Brine Output from Salt Beds: Chem. and Met. Eng., Vol. 43, No. 7, 
July 1936, p. 364, 
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In the foreign field also many improvements have been made. A 
number of European salt works have been replaced by modern 
plants. Advanced mechanization methods used in the Malagash 
salt mine,? Nova Scotia, Canada, and the experimental factory in 
Sweden ? to extract salt from the sea water by a new freezing method 
have been described elsewhere. 

The most outstanding contribution to the literature on salt in 1937 
was an excellent paper” published as the Salt chapter in a volume 
of the American Institute of Mining and Metallurgical Engineers. 


FOREIGN TRADE 


Exports of salt decreased 9 percent in quantity but increased 11 
percent in value in 1937 compared with 1936. "The greatest decrease 
was in shipments to Japan, which were about one-fourth of those in 
1936; however, increased quantities went to Canada, Mexico, Cuba, 
Argentina, Australia, and New Zealand. 

Imports of salt decreased 10 percent in quantity but increased 
18 percent in value in 1937; most of this increase was in bulk salt, and 
some in the salt for curing fish. 


Salt imported for consumption in the United States, 1936-37, by countries 


1936 1937 
Country 
Short tons Value Short tons Value 
North America: 
Canada Ao. c a ee eee 4, 200 $15, 689 5, 986 $14, 186 
West Indies 
British 
unt EE 17, 400 26, 705 24, 144 45, 407 
Other British. ............ lec c ec el cese ck 2, 710 4, 382 
Dominican Republic..........................- 88 200 A, A 
Is A A sc Lor 67 297 8 130 
Netherland... .. cardo ita 1, 662 4, 226 409 972 
Europe: 
ls Rp" CS (1) 20 A AA 
Eg AAA A AO 137 1, 483 175 1, 479 
Netherlands... 11 UN A A 
¡A A A ULLA ML 2, 464 3,4152 AAA EE 
SWOOD- seco ah SL O e e 1 91 (1) 50 
United Kingdom..................................- 382 2, 896 153 2, 345 
an Philippine Islands: ooo ere aA A A 135 945 
ica: 
EM 3, 808 13, 188 8, 456 44, 053 


o APA A A A 18, 111 39, 248 6, 445 23, 085 
51, 041 112, 782 45, 996 133, 362 


1 Less than 1 ton. 


; 19 eerie Mines, Mineral Trade Notes: November 20, 1937, pp. 28-29; Coll. Guard. (London), Sep- 
ember 

20 Bureau of Mines, Mineral Trade Notes: January 20, 1938, p. 27. 

31 Phalen, W. C., Salt: Am. Inst. Min. and Met. Eng. i Industrial Minerals and Rocks, New York, 
1937, pp. 643-670. 
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Salt exported from the United States, 1936-37, by countries 


1936 1937 
Country 
Pounds Value Pounds Value 
North America: 
Bermuda. EEN 74, 338 $882 62, 656 $724 
Canada cu os aa 84, 935, 354 191, 766 89, 500, 877 206, 260 
Central America: 
British Honduras. ......................... 814, 450 4, 641 849, 752 5, 304 
Guatemala olaaa oe ara 149, 642 967 76, 233 585 
Hondüras EE 337, 069 3, 242 280, 946 3, 180 
el, Z uu ucu s u 2222 ote us 434, 577 3, 969 427, 141 3, 597 
A: A 1,351, 105 14, 251 1,059, 554 11, 501 
E e A A le naL 5, 549, 136 41, 774 7,587, 564 54, 086 
Newfoundland and Labrador.................- 106, 455 551 673, 478 1, 435 
West Indies: 
AAA AS 36, 752 561 96, 333 1, 315 
E e EE EE 18, 419, 798 97, 099 21, 808, 885 111, 871 
Dominican Republic......................- 449, 8, 205 458, 540 8, 736 
Bill. olio os mer ee A LL 30, 135 503 41, 227 723 
Netherland hs Se A IE A ÓN 118, 957 1, 784 112, 541 2, 338 
Other North Ameriea 39, 983 512 39, 147 553 
South America: 
A TRONS. o cad 1, 260 35 642, 360 3, 758 
is MAA A TWEEN 45, 063 1, 204 29, 283 928 
Other South America.........................- 7, 568 239 48, 566 403 
Europe: 
Irish Free Gtate 2... l.l... 8, 480 833 5, 000 500 
o A AA LEE. 29, 280 ¿ARA A 
United Kingdom.......::.2.. 222 222122222222 23, 900 299 172, 590 5, 384 
i Other Europe-.....-..... . Sege 8, 646 176 16, 035 432 
sia: 
DY AS ee ste eee STE 15, 738 746 18, 036 1, 039 
SUE TROT AAA A deua ee 31, 667 804 57,635 1, 198 
Japan- A NE 36, 910, 890 38, 830 9, 336, 090 11, 886 
Philippine Islands. ............................ 2, 412 7,078 560, 055 9, 198 
Other ASIS... eet 39, 148 1, 383 64, 292 1, 548 
e EEN 65, 091 827 22, 721 782 
Oceania: 
British: 
AUSTA si as 1, 880, 046 22, 040 3, 517, 789 34, 574 
New Zealand............................... 1, 259, 015 14, 271 2, 502 26, 641 
Other tege ege 3, 348 Dl AA A 
Fronti A cecus 318, 992 3, 593 374, 538 4,379 
153, 947, 979 463, 670 140, 222, 366 514, 858 


WORLD PRODUCTION 


The widespread production of salt among the nations of the world 
is shown in the following table. 


World production of salt, 1982-36, in metric tons 
[Compiled by M. T. Latus.] 


Country ! 


North America: 


United States: 
Rock $81t.......................... 
Other salt_.-.-.. .. . . . . .. altas 
West Indies: 
British: 


See footnotes at end of table. 


6, 000 


1, 437, 636 
375, 549 


254 
771 
20, 956 
31, 751 
11, 502 


1, 619, 309 


1, 735, 600 


1, 595, 949 
5, 595, 173 


1, 823, 050 
6, 186, 384 
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World production of salt, 1932-36, in metric tons—Continued 


Country 


South America: 


EE 
A A ese sss cs 


Colombia $. uu. slo EEN 


Ecuador: 


JBR0e]6Salf: o ¿oc c; u AA 
Other Salt- cn is T S eS 


Europe: 
Austria: 


Rock ealt 0.0-2- ------ 
Other salt..................- 


Bulgaria: 


ROCK Ma oa 
Othersalt:. 22. wosRCeer sce 
Czechoslovakia...............-.- 


France: 


Rock salt and salt from springs 
Other salt................... 


Germany: 


Rock sait -sssicscicassissss 


Italy: 


Poland. cout Lol eld 
Portugal3_______. dee 


Rumania: 


Rock salt... ---------- 
A A PA A 


Spain: 


Rock salt... . eun Ed 

Other salt ---.---.---------- 
Switzerland CA CEDE C 
U.S.S. Ri 


United Kingdom: 
Great Britain: 


Rock salt................ 
Other salt. .............- 


Ireland, Northern: 


Rock salt...............- 
Other Salto c cue css 


Other salt..............- 
Portouguese ----------------- 
Indochins.. teg d Steiwer dl Se me 


Japan: 


Palestine: 


Rock sait ---------- 


Ethiopia: Rock aalt 
French West Africa. ............ 
Kenya Colony........................- 


See footnotes at end of table. 


Algeria EEN 


24, 
177, 413 


1, 483, 820 
66, 760 


2, 115, 688 
485, 379 
Q) 


332, 315 
599, 810 
880 


* 60, 765 
491, 508 
9 


288, 070 


152, 683 
806, 518 
82, 602 

2, 636, 400 


17, 156 
2, 223, 141 


2, 725 
8, 747 
52, 846 


17, 987 
3, SC 000 


122, 110 
236, 233 


205, 568 
153, 045 
44, 649 
29, 000 


109 
35, 428 
33, 622 
(2) 


1, 075 
140, 669 


6, 000 
14, 000 
156, 565 


1, 615, 890 
513, 250 


1, 841, 276 
426, 297 
73, 448 


344, 091 
709, 413 
838 


6 64, 949 
449, 492 
65, 315 


281, 131 


80, 
2, 734, 000 


19, 835 
2, 370, 766 


45, 115 


8, 354 

3, 170, 000 

138, 000 
3, 


172, 895 
1, 566, 986 
126, 115 
114, 814 
3, 739 


1, 673, 280 
398, 070 


2, 024, 194 
509, 316 
107, 696 


308, 723 


17, 650 
2, 528, 634 


3, 533 
10, 500 
41, 922 


63, 449 
3, 220, 000 
138, 000 
3, 000 


182, 047 
1, 813, 172 
209, 219 
160, 000 
5, 333 


676, 302 


16, 571 
2, 713, 377 


3, 282 
10, 199 
43, 549 


41, 612 


5 3, 000, 000 


138, 000 


181, 214 
1, 798, 227 
160, 681 


, 200 
4, 035 
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1, 591, 553 
206, 2 
2, 383, 832 
541, 279 
74, 449 
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World production of salt, 1932-86, in metric tons—Continued 


Country 1932 1933 1934 1935 1936 
Africa—Continued. 

Libya (Italian Africa): 

Cyrenaica §_...........-.-....-...-- 10, 000 10, 000 10, 000 10, 000 10, 000 

Tripolitania 5..................... 20, 000 20, 000 20, 000 20, 000 20, 000 
Manrttüiush 1, 500 1, 500 1, 500 1, 500 1, 500 
Morocco, French.....................- 8, 000 8, 000 1, 063 1, 200 10, 814 
Nigeria... 400 400 400 400 400 
Portuguese East Africa. ............... (2) (2) 1, 689 3, 436 2, 520 
Portuguese West Africa (Angola) 5..... 25, 000 25, 000 25, 000 25, 000 25, 000 
Somaliland: 

British A 2, 035 2, 748 3, 212 2, 655 1, 509 

Krenoh AAA ca uoce Eee 30, 792 34, 297 35, 497 76, 500 21, 900 

TA Rene REND E Susa 159, 100 216, 317 (2) (2) (2) 
South-West Africa: Rock salt.......... 2, 102 3, 144 2, 800 5, 021 3, 822 
Sudan, Anglo-Egyptian............... (2) (2) 24, 421 26, 534 27, 027 
Tanganyika Territory.............-... 6, 255 7,325 7, 418 6, 965 8, 533 
dk CN EECHER (2) 86, 511 86, 966 79, 689 129, 000 
USAN EE (2) 1, 516 4, 950 1, 590 3, 405 
Union of South Afríca................. 62, 092 88, 174 83, 233 87, 261 97, 904 
Oceania: 

Australia: 

South Australia. ........-.--------- 61, 027 59, 527 62, 063 79, 255 67, 391 

Victoria eege 5 50, 000 41, 055 46, 813 48, (2) 

Western Australía................. 2, 815 2, 713 (1) 4, 295 


1 In addition to the countries listed salt is produced in Bolivia, Gold Coast, Madagascar, and Southern 
Rhodesia, but figures of production are not available. 

2 Data not available. 

3 Exports. 

4 Railway shipments. 

: SAM annual production. 

es. 

z Output of U. S. 8. R. in Asia included with U. 8. S. R. in Europe. 

$ Includes Manchuria. 

* Salt issued by the Government for sale. 

10 Year ended Mar. 31 of year following that stated. The figures do not include output from salt beds 
which, although situated on Government beach lands, have no fixed areas. 

1! Incomplete data. 

12 Year ended June 30 of year stated. 


BROMINE 


In 1937 the domestic production of bromine recovered from natural 
brines and the bromine content of bitterns used by producers in the 
manufacture of bromine compounds totaled 26,200,256 pounds valued 
at $5,180,177, an increase of 27 percent in quantity and 28 percent in 
value over 1936. 


Bromine and bromine in compounds sold or used by producers in the United States, 


Year Pounds Value Year Pounds Value 
1039 A eec Seer 10, 147,960 | $2,040,352 || 1936..................---- 20, 609, 025 | $4, 038, 438 
js —— tu z ou , 944, , 227, 425 || 1987______..... . . . . . se 26, 200, 256 5, 180, 177 
Us 16, 428, 533 3, 483, 239 


The average value of the domestic output of bromine in 1937, as 
reported by producers, was a trifle less than 20 cents a pound f. o. b. 
plant or shipping point. This is a nominal figure, as most of the 
bromine was shipped as ethylene dibromide, potassium and sodium 
bromide, and other compounds. According to Chemical and Metal- 
lurgical Engineering, the wholesale price per pound of bulk bromine 
quoted in the New York market in December 1937 was 30 to 32 
cents. During 1936 the quoted price was 36 to 38 cents. 
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Increasing quantities of bromine are recovered from salt-works 
bitterns, but the principal supply now comes from the ocean at Kure 
Beach near Wilmington, N. C. "The capacity of this plant, which is 
operated by the Ethyl-Dow Chemical Co. and which started produc- 
tion in 1934, was again expanded in 1937, so that in the latter half of 
the year the plant was able to recover bromine at the rate of 10,000 
tons annually. 

Other companies that produce bromine are as follows: In Cali- 
fornia—the California Chemical Corporation plants of the Westvaco 
Chlorine Products, Inc., Chula Vista and Newark, Calif.; in Michigan— 
the Dow Chemical Co., Midland, Great Lakes Chemical Corporation, 
Filer City, Michigan Chemical Corporation, St. Louis, Morton Salt 
Co. (address 208 West Washington St., Chicago, Ill, Manistee, 
and Rademaker Chemical Corporation, Eastlake; in Ohio —Excelsior 
Salt Works, Inc., Pomeroy, and Pomeroy Salt Corporation, Miners- 
ville, both idle in 1937; and in West Virginia—J. Q. Dickinson & Co., 
Malden, Liverpool Salt Co., Hartford, and Ohio River Salt Corpora- 
tion, Mason. 

Imports of bromine and bromine compounds are given in the fol- 
lowing table. 


Bromine and bromine compounds imported for consumption in the United States, 
1936-37, by countries 


Ammoni š Other bro- 
Bro Ethylene dibro- | Potassium Sodiu : 
mine Um aro mide bromide bromide cunda” 
Country — ——_— P —  _.—r,UP —A — —NMMMMINN] 
is is is is y e 
31818 |8| 8 | 3 |8|3|8|2/3]/8 
e le © E © E ° "ci ° "i o E 
Du | > Ay > Ay > Ay > Ay > Ay > 
1936 
Germany...............- 9| $10| 2, 202| $815|1, 253, 971/5210, 976/36, 897/$13, 114|34, 132/59, 341|  503/$2, 325 
JADEN. src laica tos ) 2901. 25 A AA A A A EE A O A 
Netherlands AA O eed E E A A AA A A loaded 200 55 
ak EE EE, ll a ls E o SE, Ee 29, 567120, 387 
United Kingdom... ..... loses A AA A AA PA |---|- ----l|------|------ 960| 1, 284 
27| 40| 2,202| 8165/1, 253, 971] 210, 976/36, 897| 13, 114/34, 132| 9, 341/31, 230/24, 051 
— e o e o pee ees pe ae Pa armana] | Ne l pr eS zs? 
1937 
Germany...............- 25| 25| 1,102| 272| 983,075, 190, 190| 4,409| 1,008|......|...... 1, 171| 9,321 
Bwitseriand sodes os osos esae sace AA, A E EPA AC AA 13, 585/24, 188 
United: Kingdom... u J. l l uc s D E, E, D, E E, EE 5 264 
25| 25| 1,102| 272| 983,075| 190, 190| 4, 409| 1,008|......|.....- 14, 761/33, 773 


CALCIUM CHLORIDE 


The calcium chloride reported in the following table occurs as an 
original constituent of the natural brine produced in connection with 
the extraction of salt or salt and bromine from mineral raw material 
only. A large output of manufactured calcium chloride is not in- 
cluded. The material reported includes calcium chloride mixed with 
magnesium chlorides or other salts and, although herein reported on 
a dry basis, includes shipments in both liquid and solid form. A 
large part of the liquid 1s of low grade and is used chiefly in dust 
uud and stabilization of roads. The Calcium Chloride Association, 
Detroit, Mich., publishes a pamphlet giving information relative to 
the uses of the product and research work relating to it. 
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Calcium (calcium-magnestum) chloride from natural brines sold by producers in 
the United States, 1933-37 


Year ` Short tons Value Y ear Short tons Value 
q teg E AE E 57,813 $893, 442 || 1936. ..........-...-..---. 125, 911 $1, 909, 908 
1034 DEEN 76, 719 1, 153, AAA 101, 547 1, 295, 403 
A closes 83, 546 1, 039, 103 


Production in 1937 was reported as 101,547 short tons valued at 
$1,295,403, a decrease of 19 percent in quantity and 32 percent in 
value from the peak production of 1936. 

Producers of calcium chloride from natural brines in the United 
States in 1937 were The Dow Chemical Co., Midland, Mich.; Michi- 
gan Chemical Corporation, St. Louis, Mich.; Rademaker Chemical 
Corporation, Eastlake, Mich.; Pomeroy Salt Corporation, Pomeroy, 
Ohio; J. Q. Dickinson € Co., Malden, W. Va.; Liverpool Salt Co., 
Hartford, W. Va.; Ohio River Salt Corporation, Mason, W. Va.; 
and Westvaco Chlorine Products, Inc., South Charleston, W. Va. 

Imports of calcium chloride increased slightly in 1937 and exports 
declined. 


Calcium chloride imported for consumption in and exported from the United States, 
1933-37 


Imports Exports 
Year SS HII 
Short tons Value Short tons Value 
j|! 5^ A E A E EAEE E EAE 3, 583 $48, 115 15,710 $312, 309 
IIS ae 1, 975 26, 271 30, 715 566, 189 
EN EE 2, 004 26, 987 30, 736 525, 179 
VOB A A nana Suwa 2, 128 25, 678 27, 831 503, 966 
1037 EE 2, 205 24, 908 21, 732 415, 309 


IODINE 


The production of iodine in the United States in 1937 was 299,286 
pounds valued at $242,422, an increase over 1936 of 28 percent in 
quantity and 14 percent in value. The 1937 output has been exceeded 
in only 1 year, 1933, when it amounted to 401,525 pounds valued at 
$669,289. 

Imports likewise rose sharply, reaching an all-time high of 1,967,148 
pounds compared with 592,217 pounds in 1936 and a previous record 
of 1,481,123 pounds in 1934. The value of the 1937 imports, how- 
ever, was only $1,784,491, or about 90 cents a pound, whereas prior 
to 1933, when domestic production began to beiimportant, imported 
iodine was valued at more than $3.50 a pound. 

The domestic output is obtained from oil-well brines in Los Angeles 
County, Calif., and the producing companies in 1937 were the Deep- 
water Chemical Co., Ltd., Compton, Calif., and the Io-Dow Chemical] 
Co., Midland, Mich. 
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Iodine produced in the United States, 1933-37 


Year Pounds Value Year Pounds Value 
1033 DEE 401, 525 $669, 289 || 19036.....................- 233, 925 $212, 635 
E or 284, 604 342, 957 || 1937.......-.-.-.--...---.-- 299, 286 242, 422 
A ss 245, 696 248, 654 


Iodine imported for consumption in the United States, 1933-37 


Crude Resublimed Crude Resublimed 
Year EE ee Year SS 
Pounds Value |Pounds| Value Pounds Value j|Pounds| Value 
1933_......- 1, 411, 687 |$2, 936, 489 200 $493 || 1936........ 592,217 | $558,326 |........|..-...- 
1934.......- 1, 481, 123 | 2,134, 979 |........].......- 1937.......- 1, 967, 148 | 1, 784, 491 |........|......- 


1935... 375, 819 420, (08. [2-2 Selen 
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Again breaking all previous records, the recovery of sodium com- 
pounds, other than common salt, from natural brines and saline de- 
posits rose in 1937 to 543,662 short tons valued at $9,023,648, or 16 
percent in quantity and 19 percent in value over 1936. As in other 
recent years, the principal reason for this increase was the rise in sales 
of borax which, after growing steadily for more than a decade, ad- 
vanced 14 percent more in 1937. However, because of & 2-percent 
increase in shipments of natural carbonates of soda and a 55-percent 
advance in sales of natural sodium sulphate, record quantities of both 
these materials also were reported. Natural borates represent essen- 
tially the total supply of domestic borax and boric acid, and although 
soda ash and other sodium compounds are produced mostly from 
common salt, by process industries, the growing recoveries of these 

roducts from natural sources is of considerable importance in certain 


ocalities. 
DOMESTIC PRODUCTION 


The quantity and value of the natural sodium compounds (exclusive 
of common salt) produced from 1933 to 1937 are given in the following 
table. 


Natural sodium compounds (other than NaCl) sold or used by producers in the 
United States, 1933-87 


Carbonates ! Sulphates? Borates 3 Total 
Year PEPA AAA A EA 
Short tons} Value |Shorttons| Value |Shorttons| Value | Short tons) Value 
1933_......-. 70, 461 | $918, 295 46,539 | $245, 240 188, 047 |$3, 436, 377 305, 047 | $4, 599, 912 
1934........- 88, 325 | 1, 25, 113 16, 650 148, 225 242, 500 | 4, 822, 014 347,475 | 6, 224, 352 
1935. ........ A 1, 173, 003 38, 706 275, 943 2, 5, 381, 560 903 6, 830, 506 
1936. ......-- 102, 866 | 1, 106, 364 51, 608 ! 313, 759 | 0,150, 123 468, 233 7, 599, 046 
br EE 104, 711 | 1, 191, 485 80, 053 599, 266 358,898 | 7, 232, 897 543, 662 | 9,023, 648 


1 Soda ash, bicarbonate, sesquicarbonate, and trona. 

3 Salt cake and Glauber's salt. 

3 1933: Borax, kernite, and boric acid (calculated as borax); 1934-37: Borax, kernite, and boric acid (calcu- 
lated as borax), and a small quantity of colemanite. 
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REVIEW OF OPERATIONS 


Prior to 1927 sodium carbonates comprised the bulk of the natural 
product, but with the introduction of kernite (rasorite) sodium 
borate became the principal natural sodium compound produced. 

Sodium carbonates.—Sales in 1937 of soda ash, bicarbonate, sesqui- 
carbonate, and trona produced from natural brines and dry lakes rose 
to 104,711 short tons valued at $1,191,485, an increase of 2 percent 
in quantity and 8 percent in value over 1936. Most of this material 
was soda ash (normal sodium carbonate) produced in California 
from the waters of Owens Lake in Inyo County by the Natural Soda 
Products Co. at Keeler and the Pacific Alkali Co. at Bartlett, and 
from the waters of Searles Lake in San Bernardino County, by the 
American Potash & Chemical Co. at 'Trona and the West End Chemi- 
cal Co. at Westend. Sodium bicarbonate and trona, & mixture of 
soda ash and bicarbonate, were produced by the Natural Soda Prod- 
ucts Co., and production of sesquicarbonate was reported by the 
Pacific Alkali Co. 

Sodium sulphates.—The increased production of natural sodium 
sulphates to 80,053 tons valued at $599,266 in 1937, the largest ever 
recorded, is explained by continued expansion in the production of 
salt cake by the American Potash & Chemical Co. at 'Trona, San Ber- 
nardino County, Calif., and the Ozark Chemical Co., of Tulsa, Okla., 
at Monahans, Ward County, Tex. The Arizona Chemical Co. of 
New York, N. Y., started to construct two plants in Texas for the 
production of salt cake—one near O'Donnel, Lynn County, and the 
other near Brownfield, Terry County. Deposits are also being 
developed in Utah and Washington. Production of hydrated sodium 
sulphate (Glauber's salt) continued in 1937 from the Pratt and Gill 
deposits near Casper, Natrona County, Wyo., and near Rawlins, 
Gud ag County; it was used chiefly for preparing mineral foods for 
cattle. 

Roger C. Wells,! chief chemist of the Geological Survey, has recently 
published an article on naturally occurring sodium salts, exclusive of 
common salt, which describes the origin of the salts and the deposits 
and gives a general review of the industry. 

Boron minerals.—The output of boron minerals, chiefly sodium 
borate, totaled 358,898 short tons valued at $7,232,897 in 1937, in- 
creases of 14 percent in quantity and 17 percent in value over 1936. 
Prior to 1927, when kernite (sodium borate) became commercially 
DS colemanite (calcium borate) was one of the principal sources 
of borax. 

The sodium borate included borax (Na.B,0,-10H.O) obtained in 
California from Searles Lake brines in San Bernardino County by the 
American Potash & Chemical Co. at Trona and the West End Chemi- 
cal Co. at Westend, and from Owens Lake brines in Inyo County, by 
the Pacific Alkali Co. at Bartlett. Sodium borate as kernite (Na,B, 
O,-4H.O) was produced in Kern County, Calif., by the Pacific Coast 
Borax Co. near Mojave. Boric acid also was produced by the 
American Potash & Chemical Co.; this product, calculated as borax, 
is included with sodium borate in the figures for sales from 1933 to 
1937. A small quantity of colemanite (calcium borate) was produced 


1 Wells, Roger C., Sodium Carbonate and Sodium Sulphate; Am. Inst. Min. and Met. Eng., Ind. 
Minerals and Rocks, New York, 1937, pp. 739-748. 


NATURAL SODIUM COMPOUNDS AND BORON MINERALS 1287 


near Shoshone, Inyo County, by the United States Borax Co. and is 
included in the figures for sodium borate. 

Manufactured compounds.—In addition to these products of natural 
brines, a large quantity of soda ash, made by the ammonia-soda pro- 
cess, and a small quantity of electrolytic soda are manufactured from 
common salt brine. According to an estimate in Chemical and Metal- 
lurgical Engineering ? sales of soda ash in 1937 increased about 8 per- 
cent over 1936. Glass manufacture consumed about 38 percent of 
the sales; chemicals, 31; soap, 8; modified sodas, 6; pulp and paper, 4; 
and water softening, textiles, petroleum refining, export, and miscel- 
laneous uses, 13. 

Similarly, natural sodium sulphates comprise a relatively small part 
of the total domestic production of sodium sulphate, most of which 
ls recovered at chemical works. The pulp and paper industry con- 
sumes nearly 60 percent of the sodium sulphate produced, textile 
processing 20 percent, and glass and ceramics industries 10 percent; 
the rest is used for heavy chemicals, dyes, rayon and cellulose film, 
soap, and glycerine and for other miscellaneous industries. 

Figures on total production of these salts in 1935, compiled by the 
Bureau of the Census, were given in Minerals, Yearbook, 1937, pages 
1430 and 1431. Comparable figures for 1937 are not yet available. 


FOREIGN TRADE? 


Exports and imports of sodium sulphate and borax are given in 
the following tables; figures for sodium carbonates are not given, as 
they are relatively insignificant compared with domestic sales and 
consist wholly of manufactured salts. 

Exports of sodium sulphate are small and have not been reported 
separately since 1932 when they amounted to 1,435 tons valued at 
$24,155. "Total imports of sodium sulphate in 1937 were nearly one 
and one-half times as much as in 1936. 

Crude salt cake, which enters the United States duty free, com- 
prised 93 percent of the sodium sulphates imported in 1937; imports 
increased 45 percent in quantity and 40 percent in value over 1936. 

Imports of crystallized sodium sulphate (Glauber's salt) increased 
147 percent in quantity and 79 percent in value in 1937; anhydrous 
salt increased 29 percent in quantity and 28 percent in value. The 
free importation of crude salt cake has been suggested by producers 
of naturally occurring salts as detrimental to the expansion of their 
industry, although distances from markets and cost of transportation 
are also factors to be considered. The United States Tariff Commis- 
sion, in a report issued in 1937 gives a comprehensive review of the 
production and consumption of sodium sulphate in the United States, 
1ts foreign trade, and the factors essential to tariff consideration. 

Imports of sodium sulphate from Germany, which represented 84 
percent of the total imports in 1937, inereased 51 percent in quantity 
over 1936. There was a large increase also in imports from Chile, 
small increases in those from Canada and Netherlands, and a notable 
decrease in those from Belgium. Nearly 70 percent of the imports of 

2 Chemical and Metallurgical Engineering, February 1938, pp. 81-83. 
3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 


Bureau of Foreign and Domestic Commerce. 
* U. 8. Tariff Commission, Sodium Sulphate; Rept. 124, 2d ser., 1937. 
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sodium sulphate enters at Gulf ports for use by the growing kraft-paper 
industry of the South. 


Sodium sulphate imported for consumption in the Untted States, 1936-37, by 


countries 
Crude (salt cake) atera cali Anhydrous Total 
Country 
Short Short Short Short 
tons Value tona Value tons Value tons Value 
1936 

Belgium............. 21,078 | $163, 789 |..........|........-- 22 $344 21,100 | $164, 133 
Canada.............. 6, 589 48.072. PA, AA A mue 6, 589 46, 072 
Chile.. ------.------- 687 49012 MESA RA O sess 687 4, 912 
Germany...........- 119, 766 |1, 004, 401 575 $4, 595 11,700 | 222,263 | 132,041 | 1,321, 319 
Netherlands......... 3,301 24.001 A EE 192 2, 951 3, 433 27, 642 
E AA eeu DEER 1 25 (1) 55 1 80 

151, 421 |1, 333, 825 576 4, 620 11,854 | 225,013 | 163,851 | 1, 564, 058 

1937 

Belgium............- 6, 780 A eoe edid OI 2, 046 6, 780 55, 228 
Canada.............. 7,798 DA. 7 E AAA A PE A 7, 798 876 
O llocs 2 u u: 17:120: |. -118,950 EE, EE AA AA 17, 120 116, 950 
Germany...........- 182, 533 |1, 598, 596 1, 425 8, 252 15,308 | 286,846 | 199,266 | 1,893, 694 
Netherlands........- 5, 945 48 277 AAN AA AE A 5, 945 48, 277 
A PA AO A EA E (1) 43 (1) 43 


— c a _ ru A | ——  — PP o || Ee 


220, 176 |1,871, 881 1, 425 8, 252 15,308 | 288,935 | 236,909 | 2, 169, 068 


1 Less than 1 ton. 


Crude sodium sulphate (salt cake) imported for consumption in the United States, 
1936-87 by customs districts, in short tons 


Customs district 1936 1937 Customs district 1936 1937 
Atlantic ports: Pacific ports and Canadian 
¿o AAA 6, 015 19, 713 border: 
Maine and New Hamp- Dakota..----------------- 4, 974 5, 674 
A ek coss 645 |.......... Duluth and Superior..... 1, 615 2, 123 
Maryland...............- 3, 102 4, 984 Oregon........... esses is 1, 528 |.........- 
New York............--.- 032 1, 131 San Francisco...........- 55 ECH 
South Carolina...........|.......... 29, 420 Washington.............- KÉ Vi ¿SOS 
Veit EE, EE 5, 600 — T 
Gulf ports: 151, 421 220, 176 
Florida..................- 28, 506 95, 505 
Galveston................|.-.-...... 8, 986 
obile 81, 237 82, 093 
New Orleans. ...........- 14, 579 , 046 
Sabine. ..---------------- 5, 020 4, 811 


Imports of sodium borates in 1937 were not large and decreased 
62 percent in quantity from those in 1936. 

Exports of sodium borate in 1937 increased 51 percent in both 
quantity and value over 1936. 


Sodium borates imported for consumplion in the United States, 1933-37 


Crude Refined Crude Refined 
Year Year 
OE Value | Pounds| Value pak Value | Pounds] Value 
1033 A 1,069 1$30, 742 | 1,061 $259 A IA A A 1, 887 $457 
jL: IA AA EEN 335 74 111992 MEAN AAA A 724 176 


AMA A A 748 181 
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Sodium borate (borax) exported from the United States, 1933-37 


Year Short tons Value Year Short tons Value 
1088 URS 87, 677 $2, 498, 035 || 1930.................- 102, 021 $3, 119, 850 
[o — — Ó— 103, 643 2, 007, 276 || 1937..-.--..........-- 154, 052 4, 715, 691 


j|) -—— — 114, 447 9, 242, 350 
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The jewelry industry throughout the world improved markedly 
in 1937 due to relatively large sales in the first 9 months of the year. 
In the United States retail sales by jewelry stores, estimated by the 
United States Bureau of Foreign and Domestic Commerce at about 
$310,764,000, were approximately 60 percent of those in 1929. Com- 
pared with 1936, the increase was 10.2 percent. Diamonds, watches, 
and silverware led in the recovery. Some stores felt the recession as 
early as late August, and the Christmas trade was on the whole 
slightly less than that of 1936. The sale of more expensive items 
was particularly affected. A bright spot is the relatively small stock 
held by both wholesalers and retailers. 

Fashion in 3ewels.—W omen are again using jewelry lavishly, wearing 
gold, alone or set with gems, by day and platinum, set with fine stones, 
by night. Designs are influenced by a legion of periods, places, 
events, and geometric shapes; the results are usually delicate and & 
tribute to supercraftsmanship, although in some instances heavy and 
barbaric with crude, hard color effects. Heirlooms of the sixties and 
nineties are again being worn. Bracelets, necklaces, and hair orna- 
ments are exceedingly popular, and the last two in many instances 
can be broken down into clips, bracelets, and brooches. Clips, ear- 
rings, rings, and jeweled flowers continue in favor. The jewelry of 
the present day is marked by variety of color due to the greater use of 
colored stones and by the widespread use of small diamonds set pavé. 
This in part explains the remarkably strong market for small cut 
diamonds. "The finer gems—diamond, ruby, sapphire, emerald, and 
pearl—are of course particularly popular; but topaz is gaining favor, 
and occasionally aquamarine, amethyst, moonstone, turquoise, and 
other gem stones are used. Men continue to favor star sapphire, 
cat's-eye, star ruby, and crystal. 

Domestic production.—Domestie production of precious stones 
reached a peak in 1909, when gem stones valued at $534,280 were 
produced; thereafter the industry dwindled until in 1934 the value of 
the production was probably only about $3,000. Since then it has 
gradually increased, and the 1937 output is estimated to have been 
worth about $32,000; as the production is by partnerships and indi- 
viduals exact figures are not avallable. 

Turquoise represents well over half, and Nevada is the principal 
producer according to a letter from Mr. W. O. Vanderburg. The 
American Gem Co. leased the property of the Copper Canyon Mining 
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Co. 8 miles south of Battle Mountain and produced 424 pounds of 
turquoise. Lee F. Hand and the American Gem Co. produced 300 
pounds of turquoise from the Lone Mountain Mine 20 miles west of 
Tonopah. Part of this was “spider-web matrix.” Hand also pro- 
duced 200 pounds from the Montezuma mine, Royston district. 
Joseph Norman and Rudolph Rundberg produced 50 pounds from a 
new prospect 17 miles north of Austin. In Colorado, the Hall mine 
near Villa Grove employed three to five ¡nen and produced consider- 
able turquoise. A little turquoise was also produced in Arizona. 
The gem stone is cut in Gallup, Santa Fe, Taos, and Albuquerque, 
N. Mex., and in California cities. A number of tons of moss agate 
were gathered in the Yellowstone Valley, southeastern Montana, and 
relatively large quantities of various kinds of agates in central Oregon. 
Scott's Rose Quartz Co., Custer, S. Dak., produced 377 pounds of 
rose quartz of gem grade, besides some 35 tons of poorer material. 
Maine produced tourmaline, agates and jaspers, aquamarine, ame- 
thyst, and rose quartz. 

Among the other gem stones produced in the United States in 1937 
were emerald matrix (Mitchell County, N. C.); rhodolite (Macon 
County, N. C.) and other garnets (Custer, Chaffee, and Jefferson 
Counties, Colo.); aquamarine (North Carolina and Park County, 
Colo.); topaz (Teller and Park Counties, Colo.); amazonstone (Teller 
County, Colo.); rock crystal (Arkansas); agatized wood (Arizona); 
and amethyst (Larimer County, Colo.). A new deposit of fine ame- 
thyst was discovered in 1937 in Coos County, N. H. 

Lapidary work is becoming a relatively popular fad, particularly in 
the Northwest. Beach pebbles, agates, and various other attractive 
minerals are eagerly sought as materials to be cut. 

Alabaster (fine-grained gypsum) has been produced in some quan- 
tity by the Rocky Mountain Alabaster Co., Fort Collins, Colo., and 
is manufactured into lamps, vases, book ends, and other novelties. 

The American Gem Mining Syndicate, Philipsburg, Mont., pro- 
duced 21,469 ounces of sapphires, valued at about $35,000 which are 
used industrially. 

Imports.—According to the Bureau of Foreign and Domestic 
Commerce imports of precious and imitation stones (exclusive of 
diamond bort and dust) into the United States in 1937 totaled 
$50,493,585, an Increase of 32 percent over 1936. Details are shown 
in the following tabulation: 


Diamonds: Carats Value 
Rough, uncut, duty free. 97, 219 $7, 729, 663 
Cut, but not set, dutiahle ` 517, 677 29, 860, 396 
Glaziers’, engravers’, and miners’, not set, free. ...... 1, 885, 970 6, 542, 365. 

Pearls, not strung or set, dutiable ` o ooo _ -- 1, 104, 580 

Other precious stones: 

Rough, uncut, free------------------------------ ------—- 180, 433 
Cut, but not set, dutiable........ o ccoo 3, 019, 713 

Imitation, except opaque, dutiable --------- 1, 985, 374 

Imitation, opaque, including imitation pearls, dutiable... ......... 25, 400 

Marcasites, dutiable. `. 222.222.2.2 45, 661 

DIAMOND 


Until September 1937 the diamond industry continued the improve- 
ment that had been uninterrupted since 1932, and notwithstanding 
the subsequent recession virtually all indices showed gains of 7 to 49 
percent over those for 1936. The improvement was due to better 
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world financial conditions early in the year, to the increasing demand 
for industrial stones and for small gem stones in pavé jewelry, and to 
investment buying. Despite a small increase in production, stocks of 
rough diamonds decreased, and stocks of polished goods are not high. 
Prices of both rough and cut diamonds advanced during 1937. 

Share dealings.—The shares of diamond-mining companies had a 
broad and active market during 1937. They had advanced in value 
about 25 percent by February 24, then slumped, by August 5 reached 
the year's high, again fell off, and ended the year with a loss of 16 
percent. At the end of the year stocks were 53% percent of their high 
(1927) and 541 percent of their low (1932). Of the 15 more im- 
portant stocks, 13 paid dividends. , 

Market.—The Diamond Trading Co. sold rough diamonds to the 
value of £9,151,205, a gain of 7 percent over 1936 sales. Sales totaling 
£12,000,000 characterize markedly prosperous years. The demand 
was broad, and good-quality large stones were scarce. 

The market for polished stones was broad at higher prices and from 
January to March was almost of boom proportions. The United 
States, Argentina, and India were large purchasers, and the trade 
improved in Great Britain, Austria, Hungary, and Canada. 

Investment buying of fine stones was particularly active after 
September, France being one of the larger buyers. 

Cutting.—The diamond-cutting industry improved in 1937, although 

rosperity in the first half of the year was largely offset by poor 
ie ni thereafter. Wages increased, as did the yearly average of 
employment. The International Commission of Commerce of the 
Diamond Industry, an association of European brokers, cutters, and 
distributors formed in 1937, is rationalizing the cutting and retail 
branches of the industry. 

Imports.—Diamond imports into the United States in 1937 by 

countries were as follows: 


Diamonds imported into the United States in 1937, by countries 1 


[Exclusive of industrial diamonds] 


Rough, or uncut Cut, but not set 
Country Value Value 
Carats | — —| Carats 
Total Per carat Total Per carat 

Africa, British: 
Union of South. 14, 044 $906, 573 $68. 82 1, 510 $115, 992 $70. 82 
ther British............. 1, 142 74, 067 04, 80 AA PO AAA 
Belgium __._...... . 27,321 | 2,247,871 82. 28 391, 058 | 21, 846, 259 55. 86 
IA PARA IA AI 75 37. 50 
WH IMA AE AAA AA 7 985 140. 71 
DT: A AAA AAA PA 2 455 . 50 
(0771A TNI 0A: -9 APA A A A 105 14, 06 133. 92 

e AAA 741 43, 134 58. 21 3, 437 305, 865 88. 

Germany AA AA A A 38 1, 715 45. 13 
e A A PP RA na ic ds 6 7 61. 67 
AA A EU An 1, 143 55, 009 48. 13 
TI A NN AA A s cu A 30 4, 900 163. 33 
Netherlands. 22,912 | 1,718, 999 74. 93 117,097 | 7,070, 255 60. 38 
Kl ET AMA A AA RI 320 18, 582 58. 07 
United Kingdom............- 31, 029 2, 679, 019 86. 34 2, 922 425, 872 145. 75 


97,219 | 7,729, 663 79. 51 517,677 | 29, 860, 396 57. 68 


1 Compiled from records of the Bureau of Foreign and Domestic Commerce. 
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Taxes and tariffs.—lnternational tariffs, difficulties of exchange, 
and taxes continue to restrict the growth of the industry. Italy, 
British India, and Bahia reduced duties; Peru and Germany increased 
them, and Japan prohibited the importation of all jewelry. 

World production.—World production of diamonds (gem and in- 
dustrial) in 1937 approximated 9,016,250 carats (1.988 tons), worth 
about $43,475,000. Compared with 1936, this is an increase of almost 
9 percent by weight and of over 22 percent in value. As only 
Dutoitspan and Bulfontein of the South African pipe mines operated, 
the alluvial mines produced 91 percent of the carats but only 68 
percent of the value. The British Empire produced 37 percent by 
weight and 68 percent by value of the output. Of the total produc- 
tion, only about one-third was of gem quality. 

The following table gives, as accurately as available statistics 
permit, world diamond production for the past 5 years: 


World production of diamonds, 1933-37, by countries, in carats 


[Including industrial diamonds] 


Country 1933 1934 1935 1936 1037 
Africa: 
EE ee 373, 624 452, 963 481, 615 577, 531 626, 000 
Belgian Congo......................... 2, 256, 771 1,450,203 | 3,758,620 | 4,034,200 4, 904, 000 
French Africa. ......................-- A AA (1) 7, 050 2 25, 600 
Gold Coast 2L LL. ll. Ll... 803, 985 | 2,391.609 | 1,145,828 | 1,175,399 1, 170, 000 
Sierra Leone -----------MMMO 32, 017 68, 633 205, 483 616, 200 2 913, 000 
South-West Africa....................- 2, 374 4, 126 128, 464 184, 917 2 190, 000 
Tanganyika. ..........-.-...-........- 1, 432 1, 155 1, 446 2, 704 3 3, 230 
A ECR el a TY (EY A E na ad 
Union of South Africa: 
WINGS AAA 14, 149 9, 414 274, 317 339, 719 820, 284 
Bt A eee cece 492, 404 430, 899 402, 405 284, 204 207, 359 
Total, Union of South Africa ..._]| 4 506, 553 440, 313 676, 722 623, 923 | 4 1,030, 434 
Brazil Seco eee EE 34, 000 42, 500 39, 100 136, 462 2 100, 000 
British Guiana. ..........................- 48, 569 44, 821 47, 785 42, 478 35, 038 
Other countries 5.......... ll l.l ll... 3, 500 4, 000 5, 500 6, 000 ; 


ee | ————— —" € — — ——— "€ 
Ee pe——— —S——— e —— M ———— Bn et eee ——— ————Ó 


4, 063, 000 | 4,900, 000 | 6,581,000 | 8,007, 000 9, 003, 000 


1 Included under ‘‘Other countries." 

3 Estimate. 

3 Exports. — 

4 Includes a small quantity of diamonds recovered from re-treatment of tailings. 

5 1933: Netherland India (Borneo), India, Australia (New South Wales), French Equatorial Africa, and 
Venezuela; 1934: Netherland India (Borneo), India, Australia (New South Wales), Rhodesia, Nigeria, 
United States (California), and Venezuela; 1935: Netherland India (Borneo), India, French Equatorial 
Africa, Nigeria, and Venezuela; 1936: Netherland India (Borneo), India, Rhodesia, United States (Cali- 
fornia), and Venezuela; 1937; Netherland India (Borneo), India, Australia (New South Wales), Liberia, 
Venezuela, and Rhodesia. 


The increase in production in 1937 came from the pipe mines of 
South Africa and the alluvial mines of Sierra Leone, offset in part by 
decreases in output of the alluvial mines of the Gold Coast and of 
South Africa. The increase was made by mines operated by interests 
closely allied to the Diamond Corporation. The Central African field 
(Belgian Congo-Angola) for the past 7 years has been the largest pro- 
ducer by weight but in 1937 lost first place in value to South Africa. 
The Sierra Leone deposits, discovered in January 1930 by the Colonial 
Geological Survey officers, Major Junner and J. D. Pollett, are the 
most important found since those of South-West Africa in 1908. 
The Sierra Leone production of stones of well-diversified sizes and 
qualities is growing rapidly. While the mother rock of these diamonds 
is unknown, the variety 1n character of the diamonds suggests more 
than one original source. 
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Industrial diamonds.—Rapid development of the use of hard alloys 
in general industry, particularly in the armament trade, made 1937 a 
record year in the use of industrial diamonds. The United States, 
Great Britain, Germany, Canada, and Russia are the principal con- 
sumers. Over two-thirds of the world diamond output by weight is 
used by industry. The chief use is truing abrasive wheels, but 
diamond drills, diamond dies, wheels, and tools impregnated with 
diamonds or diamond dust (bonded in an artificial plastic or set in 
powdered metal under heat and pressure), diamond-set tools, and 
many other uses are also important. The modern automobile factory, 
the airplane plant, and glass works in particular would be badly 
crippled were 1t not for industrial diamonds. 

It should be emphasized that, unlike the gem stones, which last for 
all time, à diamond that enters industry is eventually destroyed. 

In 1937, the market for industrial stones was strong and broad with 
an actual scarcity of the better qualities, forcing use of the poorer 
grades in certain trades. Prices were firm, with an upward tendency. 

The importance;of the diamond drill istindicated by the fact that 
in 1936, 402 miles of holes were drilled in Canada alone. A diamond- 
drill hole on the Rand has been carried to a depth of almost 2 miles 
(10,035 feet). Some years ago bort largely supplanted carbonado in 
most drilling. Experiments continue with the object of supplanting 
percussion drills with diamond drills in underground mining. 

Bahia (Brazil) exports of carbonado or black diamonds in 1936 were 
12,867.97 carats (1935, 21,033.65 carats worth about $630,000). 

Imports of industrial diamonds (exclusive of bort and dust) into 
the United States during the past 5 years were as follows: 


Industrial diamonds (glaziers’, engravers’, and miners’) imported into the United 
States, 1933-37 1 


Value Value 
Year Carats AA Year Carats 
Total Per carat Total Per carat 
ie atarau 263, 484 | $1, 263, 156 $4. 79 || 1936__.._._________ 1, 166, 004 ; $4, 328, 603 $3. 71 
1934: 2 o Loos 526,007 | 2,862, 349 5. 44 || 1937............-. 1, 885,970 | 6, 542, 365 3. 47 
1935... coss 954, 589 | 4,293,611 4. 50 


1 Compiled from records of the Bureau of Foreign and Domestic Commerce. 


EMERALD, RUBY, AND SAPPHIRE 


If fashion continues its present lavish use of colored stones in jewelry, 
increased production will be necessary to avoid a shortage. At 
present much of the supply comes from old jewelry. Barring a world 
financial cataclysm, prices must rise. 

The Colombian Government emerald mines were closed in 1937 or 
at best operated on a very small scale. Leasers started operations at 
the Chivor Emerald Mines about November 1, 1937. The Russian 
emerald mines at Murzinka in the Urals were worked on a small scale. 
One report is that recent production has ranged from $175,000 to 
$300,000 per year. South Africa continues to produce beryl, some 
. little of which is emerald of mediocre quality. Reported values were 
£10,756 in 1935 and £6,082 in 1936. Emeralds were discovered in 
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1937 on the farm, Willie No. 481, Leydsdorp district, Transvaal, near 
an old emerald mine. Most beryl of the pegmatite intrusive in bio- 
tite schist 1s pale-green, but the color is deeper near the contact. 
Much of the material is badly flawed. A small shipment has been 
made to India. Late in 1937, the Habachtal emerald mine in the 
Salzburg Mountains was reopened on a small scale. Emeralds are 
"uv in gravels at Fazenda das Lages, Itaberahy district, Goyaz, 
razi 

In 1936, for the second consecutive year, Burma increased its ruby 
production (155,381 carats in 1936 compared to 105,484 carats in 
1935). Because of restricted exports of jade to China due to the war, 
Burmese jade miners in the fall of 1937 petitioned the Government to 
be permitted to reopen the ruby mines of the Nanyaseik stone tract, 
first opened about 1890 but never extensively operated. 

The figures for the 1936 production of sapphires in Kashmir and of 
sapphires and spinels in Burma is not given. The Anakiefield, 
Queensland, produced in 1936 corundum gems worth £2,030. The 
producing areas were Sapphire, Rubyvale, and Willows. Prior to the 
World War exports, largely to Germany, reached £60,000 to £70,000 
annually. 

The Ceylon gem industry is prosperous, mining in the Sabaraga- 
muwa Province being particularly active. The Government has 
appointed a special committee to study the cutting and marketing of 
the local gems. The price of star sapphires and star rubies (the latter 
are rare) doubled in the first half of the year, and that of gem sap- 
parres has improved. The demand for cat's-eye is more moderate. 

urma buys from Ceylon considerable white sapphire, cat's-eye, and 
opal. The latter is imported from Australia, cut, and exported widely 
even to Australia, where cutting facilities are limited. 


LESSER GEMS 


In 1936, Lightning Ridge and Grawin, New South Wales, produced 
opals valued at some £6,000, an improvement over 1935. The 
Queensland opal industry is practically extinct. A little was pro- 
duced at Sheep Station Creek, and some prospecting was done at 
Toompine and at Mount Margaret. 

Report of the discovery of an important alluvial deposit of zircon 
at Nizhne Saldinsk comes from Russia. 

Burma produced 1,671 hundredweight of jadeite in 1936 against 
1,265 hundredweight in the previous year. Export of the stone to 
China is encountering difficulties, and jade miners are turning to 
ruby mining. Preparations to work the nephrite deposit near Jor- 
BEEN Silesia, are completed, and regular mining has doubtless 
starte 

The United States imported from Bahia, Brazil, 8% tons of rock 
crystal in 1936: in the first 8 months of 1937 the exports to America 
were much less but were offset by larger exports of somewhat poorer 
material to Europe. Prices range from $3 a pound for fine large 
crystals to 4 cents a pound for small water-clear crystals‘for fusing. 
The demand for Brazilian citrine is good. 

Soviet geologists report the discovery of crystal-lined caves on the 
upper Maidanal, South Kazakhstan Province. 
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Prussia produced 332 metric tons of amber in 1936 (112 tons, 1935). 
Much of this is used industrially. In 1934, Rumania produced 24 
kilos of amber; figures for 1935 and 1936 are not yet available. 

Thanks to loans be the Eti-Bank, the meerschaum industry at 
Eskisehir, Turkey, is reviving. Production in 1936 was 621 metric 
tons. 

Madagascar exported 4,804 grams of fine stones in 1936, 220 kilos 
of amethyst, and almost 100 tons of industrial stones. 

In 1936, South-West Africa sold, largely to Germany, aquamarine, 
tourmaline, and rose quartz valued at £3 ,993. Sales in 1937 were 
at about the 1936 rate and also included chalcedony. 
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CARBON DIOXIDE 


Production of liquid carbon dioxide increased in the United States 
from 23,978 short tons valued at $2,345,743 in 1909 to 44,093 tons 
valued at $6,280,647 in 1929. Virtually no solid carbon dioxide was 
produced prior to about 1925, and it was commercially unimpor- 
tant until about 1929 when production jumped to around 15,000 tons. 
For 1931 the Bureau of the Census reported 76,788 tons of carbon 
dioxide valued at $6,225,643, but of this about 40,000 tons were piped 
to dry-ice plants, and the total production of dry ice at 29 plants was 
reported as 42,477 tons having a value of $2,899,738. Even this 
industry felt the effects of the depression; production in 1933 dropped 
below the 1931 record, but by 1935 1t was once more on the uptrend, 
58 establishments reporting & production of 48,704 tons of commercial 
carbon dioxide of which 12,643 tons were piped to dry-ice plants. 
The total output of dry ice in 1935 was 82,562 tons valued at $3,245,- 
692. Later figures are not yet available, but further growth un- 
doubtedly will be reported for 1937. In seeking Federal Trade 
Commission approval of its trade-practice rules, the Carbon Dioxide 
Institute (75 East 45th St., New York, N. Y.) stated recently that the 
industry's invested capital is $25,000,000 and its estimated sales 
$10,000,000 annually. 

Most of the carbon dioxide is obtained from coke ovens, limekilns, 
metallurgical plants, fermentation plants, and chemical works, but 
increasing quantities are being produced from natural gases. In the 
United States gas wells suitable for producing solid carbon dioxide 
are found in several States, and natural dry-ice plants have been 
built in California, Colorado, New Mexico, Utah, and Washington. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
1299 
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The rated capacity of these plants, according to a letter from J. C. 
Miller of the Geological Survey, totals 80 to 100 tons daily, indicating 
an output of 6,000 to 10,000 tons a year. New Mexican resources and 
developments have recently been summarized in detail? Gas-bearing 
springs have been a source of carbon dioxide in several States, notably 
for carbonating beverages at Saratoga Springs, N. Y., and Manitou, 
Colo., but contributions from this source are not likely to be important 
at any time. 

On the other hand byproduct gas from limekilns, cement mills, 
metallurgical works, and other mineral-processing plants may become 
of even greater importance as better methods are devised for capturing 
the waste gas economically. Since limestone contains roughly as 
much carbon dioxide as it does lime, fully 20 million tons of the gas 
are liberated in a normal year at American cement and lime-burning 
plants alone. Although probably only a small fraction of this quan- 
tity can ever be sold as dry ice, certain favorably situated plants may 
find that the solid carbon dioxide market offers attractive profit 
possibilities. A serious objection to the use of byproduct gas has 
been dilution, but one method of avoiding this difficulty is revealed in 
Canadian Patent 362594, issued December 15, 1936, to R. H. McKee 
and E. Wintern and assigned to the MacMar Corporation. For 
treating flue gas, this process employs a solution of potassium car- 
bonate as an absorbing agent, forming a bicarbonate that subsequently 
reverts to the carbonate, when heated to higher temperatures, and 
liberates substantially pure CO,. 

There are several methods of making solid carbon dioxide from puri- 
fied gas, whether artificial or natural, but in most of them the liquid 
is made first in compressors, then partly converted to snow in an 
expansion chamber, and finally compacted in the same chamber by 
repressing. Ordinarily, only about 50 percent of the liquid is con- 
verted into snow, and a total of 20,000 to 25,000 cubic feet of carbon 
dioxide gas is required to manufacture 1 ton of dry ice. 

In addition to being employed for carbonated beverages, liquid or 
bottled gas still finds some use in refrigerating machines and under the 
trade name Cardox is used increasingly in mining as a safe, slow- 
acting explosive. A novel application of the liquid gas to extinguish 
mine fires is described in a recent Bureau of Mines circular? Dry 
ice is consumed principally by makers of ice cream and secondly 
(though to à much less extent) in shipping perishable goods by truck 
or train; consequently it has a highly seasonal market. Attempts 
to build up stocks during the winter have been unsuccessful, not so 
much because of evaporation losses as because the product granulates 
when kept too long in storage. New industrial uses are being sought 
to increase demand during the winter season. As many as 2,000 
possible applications have been enumerated, and an enormously 
expanded use, although still seasonal, would follow its adoption for 
household refrigerators, air-conditioning, and general cooling. 

Solid carbon dioxide is formed into solid blocks or cubes 10 inches 
square and weighing 50 to 55 pounds. Each block is weighed and 
wrapped before packing in portable, insulated shipping containers 

° Wells, E. H., and Andreas, A., Carbon Dioxide in New Mexico: New Mexico School of Mines Gold 
€— PUDRI. d Jan. 31, 1938, 8 


D. 
«, and Hartman, pE Liquid Carbon Dioxide Used to Extinguish a Gob Fire in a German Coal 
Mine: Inf. Circ. 6970, Bureau of Mines, 1937, 5 pp. 


MINOR NONMETALS 1301 


specially designed for this service.* Liquid gas in cylinders is sold 
in New York at 4 to 6 cents a pound and dry ice at $30 to $50 a ton, 
according to locality, the average in New York being under $50 a ton. 
However, the ultimate consumer generally pays 4 to 10 cents a pound. 
The relative refrigerating effect of dry ice and ordinary water ice at 
32? F. is usually stated as in the ratio of 2 to 1 by weight, but Sclater * 
claims that 1 pound of solid carbon dioxide is almost as efficient as 
14 pounds of water ice. However, the efficiency of dry ice varies 
considerably under different conditions. 


GRAPHITE 


A small amount of natural graphite was produced in the United 
States in 1937. The Carson Black Lead Co., Oakland, Calif., con- 
tinued to mine amorphous graphite for paint from its mine at Carson, 
Nev., and Michigan graphite was drawn from stock by the Detroit 
Graphite Co., L'Anse, Mich., for use in its paint factory. The South- 
ern Mining & Milling Co., Clarkesville, Ga., in 1937 began to recover 
a little graphite from kyanite schist which it treats by a special mulling 
operation. The overflow from the mullers is dewatered and tabled 
to eliminate sand, and the resulting concentrate goes to a flotation 
cell which yields a froth concentrate of good flake graphite. Joe 
Porterfield, Royston, Ga., reported a small quantity of graphite pro- 
duced for experimental purposes. The Texas Graphite Co., Llano, 
Tex., produced and shipped refined crystalline graphite for use in 
foundry facings. The Crystal Graphite Co., Dillon, Mont., again 
made sales from stock for local use. The machinery and equipment 
of the Annandale Graphite Corporation at Annandale, N. J., long 
idle, was sold at auction in December 1937 and the buildings were 
torn down later. 

Domestic production of artificial graphite has been maintained 
steadily for many years. It is manufactured principally by the 
Acheson Graphite Corporation (30 East 42d St., New York, N. Y.) 
at Niagara Falls, N. Y., although minor quantities are made as a by- 
product of silicon carbide. The Acheson Graphite Corporation is also 
the leading manufacturer of graphitized electrodes, although these are 
also produced at St. Mary's, Pa., by several other concerns. Sales 
of artificial graphite were not pushed in 1937, because the demand 
for electrodes was so great that all available furnaces were used to 
manufacture them. Outside of the dry-battery business, which has 
never regained the importance it enjoyed in 1929 before the develop- 
ment of radios using 110-volt current, artificial graphite has not dis- 

laced natural graphite to any large extent, and in the battery field 
exican graphite has begun to get a fair foothold. Artificial graphite, 
however, seems to be used increasingly as colloidal graphite for an 
ever-expanding variety of uses, including special lubricants and for 
coating various surfaces. According to a recent technical bulletin 
issued by the Acheson Colloids Corporation, Huron, Mich., colloidal 
graphite can withstand temperatures of 3,000? C. in inert atmospheres 
and does not combine with oxygen below 600? C.; it has a low expan- 
sion coefficient, is a relatively good conductor of heat and electricity, 
* Gillette, E. P., and Kinley, F. B., How Dry Ice is Manufactured from Carbon Dioxide Gas: Pit and 

Vol. 29, No. 11, May 1937, pp. 82-83 


Uarry, p. . 
5 Sclater, K. C., Natural Gas Supply for Manufacture of Dry Ice: Petroleum Engineer, Vol. 2, No. 8, 
May 1931, pp. 35-30. 
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resists electron bombardment, ab: orbs light, is photoelectrically poor 
and radioinactive, exerts no vapor tension at ordinary temperatures, 
and is insoluble in acids or alkalies. Graphite films on metals are 
valuable chiefly because of their unctuous and lubricating properties, 
but in the electrical and radio industry, in optics, and in various 
scientific apparatus they are used on numerous substances for decora- 
tive effects as well. Although the wider use of colloidal graphite has 
not balanced its diminished use for dry-battery making, the United 
States continues to be the leading producer of artificial graphite, 
supplying its own needs and some export business. 

Detailed statistics on imports and exports of graphite during recent 
years were tabulated in Minerals Yearbook 1937 (p. 1442). In 1937 
imports aggregated 29,593 short tons valued at $752,315 compared 
with 24,171 tons valued at $566,662 in 1936, and exports were 1,514 
tons valued at $163,331 compared with 816 tons worth $114, 847 in 
1936. Imports of leading items in 1937 (1936 figures in parentheses) 
were: Artificial graphite, 802 tons valued at $31,562 (1,635 tons, 
$63,804); natural amorphous, 25,354 tons, $512, 162 (20,160 tons, 
$344,490); Ceylon lump and chip, 482 tons, $41, 409 (251 tons, 
$18,107); dust, 321 tons, $17,600 (68 tons, $4 090): and flake, 2,634 
tons, $149, 492 (2,057 tons, $136, 162). All the artificial eraphite was 
of Canadian origin. Mexico supplied 13,381 tons, Ceylon 7,063 tons, 
and Japan (Chosen) 2,987 tons of natural amorphous. As usual, 
most of the flake graphite was imported from Madagascar or France, 
but Canada's shipment rose to 272 tons, and small amounts were 
imported from Japan (Chosen) and Norway. 

Further substantial increases in imports of natural graplite have 
brought the apparent consumption, or available new supply, back to 
30,000 tons a year, or about what 1t was before the World War and 
almost three times what it was during the depression of the early 
1930's. The actual recovery is by no means as complete as the ton- 
nage figures indicate as the output was mainly low-priced amorphous 
graphite. Only a few decades ago the relatively expensive, crystalline 
graphites comprised two-thirds of the domestic consumption. During 
the World War such qualities soared into far greater prominence, and 
for & decade thereafter they were used in fully as large quantities as 
amorphous graphite, but during the last few years the proportionate 
use of crystalline varieties has aggregated scarcely more than 10 per- 
cent of the total. 'This shift in demand, shown graphically in Figure 
1, has resulted in a great shrinkage of the dollar volume of natural- 

raphite business, thus reducing the incentive for recreating a domestic 
industry out of the collapse that followed the World War. 

Mexican amorphous graphite, which carries 80 percent graphitic 
carbon, is now by far the leading factor in domestic consumption and 
costs $25 to $30 a ton delivered in New York. It comes in boxcars 
in bulk, and $14 of the delivered cost is the freight rate from the 
mines. Korean amorphous is a trifle cheaper than Mexican, and both 
grades can be bought finely powdered for not much over $40 a ton. 
Ceylon No. 1 lump, formerly used extensively in crucible making, is 
rarely sold now but is quoted at 6% cents a pound crude. Soft carbon 
lump, 90 percent carbon, also from Ceylon, is worth only $50 to $70 
a ton and is a more or less unique product that does not seem to be 
duplicated in domestic or other foreign mines. Madagascar No. 1 
flake sells in carlots (minimum 25 tons) for $90 to $120 a ton; second 
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grades are a little cheaper, being priced about the same as in 1936 
except for a slight increase due to rising freight rates which in 1937 
were about $14 a short ton (55s. to 65s. a metric ton). ` 
Domestic supplies of graphite are drawn principally from Ceylon, 
Madagascar, Mexico, and Chosen. All four countries produce ores 
- that not only are richer in graphite but also are more acceptable to 
American users than domestic ores. Wages in these countries are 
much lower than in the United States, and although all but Mexico 
are far from our shores, transportation charges by water are not much 
more than the railroad freight from domestic sources to leading con- 
suming centers in the East. Mexico, after a record output of 10,732 
short tons in 1936, established a new record of 12,539 tons in 1937. 
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FIGURE 1.—Apparent new supply of naturalamorphous and crystalline graphite in the United States from 
domestic and foreign sources, 1910-37. 


Canada, which also depends principally upon the American market, 
likewise reported increased shipments in 1937. 

Throughout the nineteenth century and until after the outbreak of 
the World War Ceylon was the most important world source of 
graphite. Graphite was not discovered in Madagascar until 1912, 
and not until 1916 did that island begin to rival Ceylon as & world 
producer. Boom prices during the Boer War caused an increase in 
world production in 1901, to nearly 77,000 tons valued at approxi- 
mately $3,920,000, a peak that was never exceeded except in 1917. 
Of this total Ceylon contributed 29 percent in quantity and 80 per- 
cent in value, but in later years Ceylon's contributions have diminished 
at times to less than 10 percent of the world total in quantity, and 
even in value the relative importance of its production has been much 
reduced. Although Ceylon still ships some of the highest-priced 
grades of graphite that are produced anywhere, its production of 
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these grades has declined even more than its total output. The lead- 
ing buyers of Ceylon pe or plumbago as it is called locally, 
are the United States, Japan, and the United Kingdom, in about the 
order named.  À recent consular report * emphasizes the differences 
in the average prices received for shipments to specified countries. 
For the first 5 months of 1937, for example, the averages, expressed 
In rupees per hundredweight (112 pounds) varied as follows: Australia, 
3.15; United Kingdom, 4.49; United States, 5.30; Japan, 6.32; British 
India, 6.50; and Germany, 9.65. "These figures show clearly that 
Germany, which has a large home production of low-grade graphite, 
buys mostly high-grade crucible lumps and chip and that Japan like- 
wise buys chiefly the more costly kinds. On the other hand, Australia 
and the United Kingdom buy almost exclusively the cheapest quali- 
ties, supplementing imports of Madagascar flake. The United States 
buys varying quantities of both, but its purchases of crucible and other 
expensive grades of Ceylon graphite have declined and those of amor- 

hous and other cheaper qualities have increased notably during the 
ast few years. Italian ii gei mined in the north of Italy chiefly 
by one company that also produces talc, was in demand in 1937, 
especially locally. Italy has a virtual monopoly of the world market 
for electrodes made from natural graphite. Graphitized electrodes, 
great quantities of which are produced in the United States and other 
countries, ordinarily contain no natural graphite. Norway's output 
of natural graphite has been increasing lately. 


GREENSAND 


The best grade of greensand, screened and bagged, has been quoted 
in Engineering and Mining Journal Metal and Mineral Markets at 
$20 per short ton, f. o. b. cars in New Jersey, in carload lots. Produc- 
tion, recently reported by five companies, consists mostly of processed 
material used for water softening. The quantities consumed as ferti- 
lizer, formerly the leading use, have dwindled to insignificant pro- 
portions. Shipments of refined material in 1937 increased to 9,734 
short tons valued at $210,974 compared with 8,368 tons valued at 
$177,835 in 1936; the average for the 1925-29 period was 12,715 tons 
valued at $197,187. 

KYANITE 


Demand for kyanite continues to increase slowly, and production 
and imports keep pace. Celo Mines, leading domestic producer, has 
been treating 175 tons of crude ore daily on three shifts at its Burns- 
ville (N. C.) plant. 'The ore carries about 15 percent kyanite, 10 
percent garnet, 30 percent mica, and some 5 percent of miscellaneous 
minerals. The latest flow sheet of this operation, recently published," 
includes crushing in hammer mills to pass a 16-mesh Ton-cap screen 
followed by Sutton, Steele, and Steele air tables, the kyanite concen- 
trates from which are cleaned magnetically. The Exolon-Johnson 
magnetic separator, used on minus 28- plus 48-mesh material, makes 
garnet concentrates as well as kyanite concentrates, the latter being 
given a final cleaning on another air table. The prime objective in 

* Buell, Robert L., United States consul, Colombo, Mineral Trade Notes: Bureau of Mines, Vol. 5, No. 2, 
Aug. 20, 1937, pp. 17-21. 


t? Mattson, V. L., Disseminated Kyanite Milled Successfully by Celo Mines: Eng. and Min. Jour., Vol. 
138, No. 9, 1937, pp. 45-46, 94. 
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crushing is to release the silica as much as possible without crushing 
the kyanite grains. All material under 48-mesh (about one-third of 
the mill feed) is discarded without attempting to separate it. 

- The mill on the former McLanahan-Watkins property near Pamp- 
lin, Va., was remodeled and started during the latter part of the year 
by the Phosphate Recovery Corporation. In Georgia the Southern 
Mining & Milling Co., Clarkesville, began building two new kyanite- 
mica mills in Habersham County, making & total of four plants in 
operation, of which three work on schists and one on a placer deposit. 
Roofing mica and a small quantity of graphite are recovered from the 
schists in addition to kyanite. Much of the latter is now ground to 
20-mesh, but in the special mulling operation very little kyanite 1s 
broken finer than 10-mesh. "The kyanite is removed from the mullers 
and screened to eliminate sand. 

The Vitrefrax Corporation, which produces refractory products 
under the trade names “Argon” and “Durox,”” has mined some 900 
tons of kyanite annually at Ogilby, Calif. This ore, which carries 
roughly 30 to 35 percent kyanite, with quartz as the main accesso 
mineral, is crushed and processed by screening and grinding to a prod- 
uct of unusually low flux content, known as Standard Vitrox and sold 
for use in the manufacture of saggers and other ceramic bodies. 

A considerable part of the kyanite produced is used at the company 
plant at Los Angeles in the manufacture of various products. Fore- 
most among these, perhaps, is synthetic mullite, made by fusing & 
mixture of kyanite and pure alumina in electric arc furnaces. This 
product, known as “Durox,” is sold for use in spark-plug and other 
porcelains. 

The Nonmetals Division of the Bureau of Mines has obtained 
samples of kyanite from large, low-grade deposits in various parts of 
the country for testing, chiefly by froth-flotation and agglomerate 
tabling concentration methods. The impurities in the different 
deposits vary, and all the concentration problems are not yet solved. 
Moreover, economic considerations have to be taken into account. 
Freight rates from some localities to consuming centers are such that 
a finished concentrate may be worth less than $10 a ton, f. o. b. mill, 
consequently ores that fail to yield a fairly high percentage of con- 
centrate are not worth considering at present. 

Allied to kyanite, particularly as regards their property of forming 
mullite in ceramic bodies, are andalusite, sillimanite, and dumorti- 
erite. The three minerals kyanite, sillimanite, and andalusite are 
identical in composition, having the formula Al,0, 10$, but they 
differ in mode of crystallization. Andalusite and kyanite will revert 
to sillimanite between 1,350? and 1,400? C., whereas sillimanite is 
exceedingly refractory even at temperatures above 1,600? C. How- 
ever, at 1,545? C. all four of these minerals break up into mullite, 
3A1,0,.2810,, and a liquid. The amount of liquid for all four min- 
erals is small, however, and is least for dumortierite, which has a 
slightly higher Al;O; content. 

LIED is mined rather extensively from White Mountain, 
Mono County, Calif., and has also been produced, generally admixed 
with corundum, near Hawthorne, Mineral County, Nev., by the 
Tillotson Clay Products Co., Los Angeles, Calif. Dumortierite is 
found in commercial quantities near Oreana, Nev., and has been 
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mined by the Champion Sillimanite, Inc., which also controls the 
White Mountain deposit in California. Ceramic bodies containing 
dumortierite alone gradually swell, overcoming any tendency of 
andalusite to sag, so the company uses & mixture of the two for 
making spark-plug cores and high-grade laboratory porcelain, which 
it sells under the trade name “Champion” sillimanite. 

Silimanite occurs in gneisses, schists, slates, and hornfels, and is 
probably produced in nature at higher temperatures than the other 
minerals of the group but under essentially similar conditions of 
metamorphism. Important deposits occur in India at Khasi Hills, 
Assam, and at Pipra, Rewa. At the latter place the sillimanite is 
associated with corundum in a schist which is surrounded by granitic 
gneiss. Both deposits are too inaccessible at present to be mined 
profitably, and the Bureau of Mines does not know of sillimanite being 
produced commercially elsewhere. Seemingly the most promising 
domestic source of this mineral is in New Mexico, where sillimanite 
schists occur as brick-red seams in Ortega quartzite along the south side 
of Arroyo Hondo in the NX sec. 25, T. 24 N., R. 11 E? Accompanying 
the sillimanite are variable quantities of quartz, some muscovite and 
tale, and a minor quantity of magnetite. The composition varies 
somewhat, but 1t is reported that many thousands of tons of material 
would merit exploitation if the quartz and magnetite could be eco- 
nomically removed. The outcrops, about a mile long, have been 
staked as mining claims, but so far no development beyond assessment 
work has been done. West of these claims, in sec. 26, and elsewhere in 
the State, quartz-kyanite veins have been found. Most of these are 
small, but some years ago Philip S. Hoyt mined considerable kyanite 
P. Government Spring in the mountains west of 'Tres Piedras, 

. Mex. 

Mullite is a common and exceedingly desirable constituent of re- 
fractories but is rare in nature. In fact, the mineral was not identified 
until the artificial compound was discovered in porcelain. "The first 
known occurrence is in buchites—fused argillaceous sediments present 
as inclusions in the Western Isles of Scotland, including the Island of 
Mull. Synthetic mullite refractories are made by the Corhart 
Refractories Co., Louisville, Ky., by electric-furnace fusion of diaspore 
and kaolin. 

Increasing quantities of kyanite are being imported. During 1937 
imports totaled 7,674 short tons valued at $79,410, all from British 
India. Figures for earlier years are not available, being included with 
those for a variety of other unspecified industrial minerals that are 
entered free of duty. under paragraph 1719 of the Tariff Act of 1930. 
The average valuation (about $10.35 a short ton) is the declared value, 
f. o. b. country of origin, and thus does not include freight which on 
many commodities imported from India ranged around $5 or $6 a 
ton. In India kyanite occurs in quartz-kyanite or kyanite schists and 
is associated with muscovite schist. Dunn ™ estimates reserves at 
Lapsa Buru as at least 214,000 tons of kyanite. Smaller and less- 
accessible deposits are located at Ghagidih (20,000 tons), Badia- 

$ Kerr, P. F., Sillimanite Group: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, New 
York, 1937, pp. 66-67. 

? Just, E., Geology and Economic Features of the Pegmatites of Taos and Río Arriba Counties, N. Mex., 
New Mexico Sch. Mines Bull. 13, 1937, pp. 37-39 


1 Dunn, J. A., Aluminous Refractory Materials, Kyanite, Sillimanite, and Corundum in Northern 
India: Mem. Geol. Survey India, Vol. 52, No. 2, 1929, pp. 145-274. 
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Bakra (10,000 tons), and Kanyluka (8,000 tons) according to the same 
authority. Although kyanite has been reported in various other parts 
of the world, few deposits outside of the United States and India have 
actually been worked. Considerable experimental work has been 
reported on material found in the Urals, and firebrick have been made 
for 30 years at Clackline, Australia, using & kaolinized biotite schist. 
The latter deposits have been described by one of the Government 
geologists." 

Prices have always been the main deterrent to more widespread use 
of kyanite and allied refractory minerals. When first introduced, 
about 1923, kyanite sold for $100 a ton, but this quotation was soon 
reduced to $40 a ton and later decreased slowly but steadily. By the 
end of 1934 Celo Mines, Inc., was quoting $18 a short ton for 70- to 
80-percent concentrates, erading up to $25 for 90-percent. An addi- 
tional charge of $15 a ton was made for calcining. North Carolina 
and Georgia concentrates are still quoted at $18 to $22.50 a ton, but 
their purity has improved. Imported kyanite is nominally cheaper. 


LITHIUM MINERALS 


The demand for lithium minerals continues to advance moderately, 
and the output rose from 1,239 short tons valued at $25,273 in 1936 to 
1,357 tons valued at $36, 206 in 1937. By the end of 1935, according 
to Schaller,? the total output of the various lithium minerals in the 
United States had been about 70,000 tons, worth around $1,300,000. 
Of this quantity South Dakota spodumene comprised 22 000 tons, 
South Dakota amblygonite about 4,000, California lepidolite (includ- 
ing a little amblygonite) 24,500 tons, and New Mexico lepidolite about 
19,000 tons. Spodumene mining in the Black Hills was begun in 
1898 and amblygonite production (in the same vicinity but mainly 
from different mines) in 1910. The Stewart mine at Pala, Calif., 
began commercial production of lepidolite about 1900, although con- 
siderable specimen material was shipped as early as 1892. The 
Harding lepidolite mine in Taos County, N. Mex., was worked mostly 
during the decade 1920-30. Since about 1930, production has come 
almost exclusively from South Dakota, as the ‘demand for lepidolite 
has been small. Substantial reserves of this mineral, however, are 
available in California, and although the original ore shoot at the 
Harding mine may be worked out additional large supplies could 
doubtless be uncovered by a little systematic prospecting.” The 
pegmatites near Pala, Calif., have yielded a variety of gem stones, 
Including not only kunzite and other transparent varieties of spodu- 
mene but also green, pink, and colorless tourmaline. A brief history 
and description of the district and its minerals was published in 1936." 

Lepidolite also occurs in the Black Hills and has been produced in 
small but increasing quantities during the last year or two. The main 
production, however, has been spodumene, most of which has come 
from the Etta pegmatite near Keystone, S. Dak. A number of 

u Simpson. E. S., Sillimanite and Kyanite in Western Australia: Jour. Royal Soc. Western Australia, 
Vol. 22, 1936, pp. 1- 18; Ceram. Abs., Vol. 16, No. 8, August 1937, p. 248. 

12 Schaller, W. T., Lithium Minerals: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 
New York, 1937, pp. "427-432. 

3 Just, É., Geology and Economic Features of the Pegmatites of Taos and Rio Arriba Counties, 
N. Mex.: New Meico Sch. Mines Bull. 13, 1937, pp. 33-35. 


14 Donnelly, Maurice, Notes on the Lithium Pegmatites of Pala, Calif.: Pacific Mineral. (Los Angeles 
Mineral. Soc.), Vol. 3, No. 1, June 1936, pp. 8-12. 
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pegmatite areas in the Black Hills region are lithium-bearing, and 
new deposits may be developed as concentrating methods are per- 
fected. Smaller contributions of lithium ores have come from 
Maine, and the New England deposits seem to contain more spodu- 
mene than formerly was supposed. 

Apparently the principal potential sources of lithium in the United 
States and probably in the world are the disseminated deposits in 
North Carolina. According to Hess * these deposits lie in a strip of 
the Piedmont running from Lincolnton through the town of King's 
Mountain, almost on the South Carolina line. About 4% miles from 
King's Mountain, Philip S. Hoyt of the Southern Mining & Milling 
Co. erected an experimental kiln for concentrating the ore by the 
Ralston-Fraas decrepitation process but made no commercial produc- 
tion in 1937. Experiments with this process have been performed by 
other investigators working on samples from North Carolina and by 
the Black Hills Tin Co., Tinton, on South Dakota ore. 

The lithium chloride process for dehumidifying air does not take 
any considerable amount of lithium, and, notwithstanding its great 
potentialities, does not seem to have expanded much in 1937. Re- 
gearch indicates a possible large demand for spodumene in tableware, 
as it imparts desirable properties when employed in both body and 
glaze. Lepidolite has been used principally in glassmaking. Rela- 
tively large quantities were utilized in opal or white glasses for a 
brief period beginning about 1920, but by about 1930 this was dis- 
continued. It can also be used effectively, however, in clear glass, 
and an increase in this application was anticipated, although the car- 
loads shipped in 1937 seem to have been more or less for experimental 
purposes. Glassmakers want material with at least 4 percent Li,O 
and are unwilling to pay a high price even for that. Amblygonite is 
the most readily decomposed mineral for making lithium salts, but 
Bureau of Mines laboratories have worked out methods that promise 
to reduce the cost of making salts from spodumene.!* 

Domestic production in 1937 came from seven companies, all in 
South Dakota. Heidepriem and Wells (Custer, S. Dak.), Geo. V. 
Bland (Hill City, S. Dak.), Black Hills Tin Co. (1 North LaSalle St., 
Chicago, 111.), and Consolidated Feldspar Co. (1403 Trenton Trust 
Bldg., Trenton, N. J.) produced only amblygonite; Maywood Chem- 
ical Works (Maywood, N. J.) and Denis Henault (Hill City, S. Dak.) 
produced only spodumene; and the Black Hills Keystone Corporation 
(Keystone, S. Dak.) produced mostly lepidolite, along with a little 
spodumene and amblygonite. Average values f. o. b. mines were 
$37.63 per ton for amblygonite and $25 for spodumene. Prices 
generally tended to be higher in 1937, but after the business recession 
only about $28 to $30 was being offered for spodumene at the Atlantic 
seaboard, although amblygonite was still around $50 delivered. 
Lepidolite continued to be quoted by Engineering and Mining Journal 
Metal and Mineral Markets nominally at $20 to $25 a ton. 

In South-West Africa, during the first 9 months of 1937, 990 long 
tons of lepidolite (3.75 percent Li,O) were produced compared with 
852 tons during the calendar year 1936, as well as 110.7 long tons of 

! Hess, Frank L., Rare Metals and Minerals: Min. and Met., Vol. 19, No. 373, January 1938, p. 6 
Lithium in North Carolina: Eng. and Min. Jour., Vol. 137, No. 7, July 1936, pp. 339-342. 


raas, F., and Ralston, O. C., Chloride Volatilization of Lithium from Spodumene: Rept. of Investi- 
gations 3344, Bureau of Mines, 1937, 11 pp. 
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amblygonite, a mineral hitherto not mined in the Territory. A 
fairly extensive deposit of amblygonite seems to have been opened at 
Johann Albrechts Hoehe, District of Karibib. According to official 
reports the bulk of the South-West African lithium ores is exported to 
England, France, and Germany. 

A lepidolite pegmatite in Bastar State, British India, is reported * 
to be 30 feet wide and over 200 feet long. The lepidolite is confined 
to the center of the vein, and the yield is estimated at 15 tons of 
lepidolite (diluted with 90 tons of quartz) per foot of depth. 

Lithium ore was produced commercially in Canada for the first 
time in 1937 at a property in southeastern Manitoba; 1t was exported 
for use in making chemicals. 

Amblygonite is found principally in South Dakota, but other poten- 
tial sources are Portugal, Australia, and South Africa; the total world 
production probably does not exceed 800 tons yearly, the greater 
part being used in Europe. A promising source of spodumene is in 
the State of San Luis, Argentina; these deposits carry large, high-grade 
crystals and thus resemble not the North Carolina deposits where the 
crystals are small but the South Dakota pegmatites where single well- 
defined crystals frequently measure 40 feet in length and weigh over 
37 tons. 


MEERSCHAUM 


Meerschaum or sepiolite is a soft, somewhat claylike hydrous magne- 
sium silicate used almost exclusively in smokers’ articles, although it is 
reported to have been employed in Spain as a light building material 
and elsewhere in place of soap. It has also been utilized as an ingre- 
dient of porcelain. A few scattered deposits occur in the United 
States, which has produced a total of perhaps 1,000 tons, chiefly from 
a mine near Sapillo Creek, N. Mex., which ceased to be worked about 
1914. World supplies have come chiefly (and in recent years appar- 
ently exclusively) from Asia Minor. Meerschaum deposits near 
Eskishehir, Turkey, have been worked for centuries, possibly as early 
as 2,000 years ago, and have yielded most of the lump material that 
can be carved wet and subsequently hardened. Artificial meerschaum 
pipes may be made from meerschaum chips and dust compressed into 
blocks, but small pieces such as might be obtained by concentrating a 
disseminated deposit have never been readily salable. 

World production, virtually all from Turkey, may have exceeded 
10,000 boxes, weighing 30 to 35 kg each, in 1869, but 1t is reported that 
the average was 7,000 boxes annually when the World War paralyzed 
the industry of carving pipe bowls and cigar holders, long centered 
principally in Germany and Austria. Aside from the sporadic 
domestic production, much of which was unsalable, all meerschaum 
used in the United States has been imported. In 1914 the value of the 
imports of crude meerschaum was $102,803, but subsequently the 
maximum importation has been 16,646 pounds valued at $22,649 in 
1924. In 1934 imports had dropped to 508 pounds worth $2,077. 
Statistics of imports since 1920 are summarized as follows: 

17 Heron, A. M., Lepidolite: Records Geol. Survey India, Vol. 71, No. 1, 1936, p. 45; Ceram. Abs., Vol. 16, 
No. A EUM 1937, p. 257 


, H. C., Economics of Some of the Less Familiar Elements: Ind. and Eng. Chem., Vol. 30, No. 4, 
A pril 1938, p. 433. 
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Crude meerschaum imported for consumption in the United States, 1920-87 


Value Value 
Year Pounds Average Year Pounds Average 
Total per Total r 
pound und 
1920-24 (ave.)....... 7,707 | $18,058 $2.35 || 1008 --------- 936 $3, 216 $3. 44 
1925-29 (ave.)....... 5,776 13, 327 2.31 EE ceu 1, 721 4, 384 2. 55 
1930-34 (ave.)......- 1, 324 3, 572 2.70 || 1937_._.______ 3, 687 12, 681 3. 44 


Market quotations apply to cases of standard size and vary accord- 
ing to the size of individual pieces in the box. The number of pieces 
per case may range from only 35 to several thousand. As long as the 
material is large enough to be made into pipe bowls, the variation in 
size is not as important as the quality, and for each size group there 
are as many as seven grades ranging in price from $155 to $335 a 
case. Small pieces sell as low as $30 a case. It seems impossible to 
translate these complicated quotations to a weight basis, but the 
average foreign-market prices per pound as declared for imports into 
the United States in recent years have ranged from a minimum of 
$1.36 in 1924 to a maximum of $4.09 in 1934. 


MINERAL WOOL 


In January 1938 the Bureau of Mines issued a 54-page mimeo- 
graphed circular (Information Circ. 6984) by J. R. Thoenen summar- 
izing the technique of mineral-wool manufacture and discussing 
various other aspects of the industry. Previous literature on the 
subject has been meager but it is of interest to note that Thoenen 
found manufacturing methods some producers apparently considered 
trade secrets often in use elsewhere or even improved. Mineral wool 
is reported to have been made in Wales as early as 1840, shortly there- 
after in Germany, and at Cleveland, Ohio, in 1888, but the industry 
really began in Erre in 1892. By 1928, however, it had grown to 
only 50,000 tons a year, whereas Thoenen estimates the domestic 
output only 8 years later, in 1936, as 500,000 tons. Rapid strides 
have been made in technical operation and control during the last 
decade, and Thoenen, in visiting 35 plants, was able to obtain much 
information that had never been available before. 

At least 50 companies, several of which operate more than one plant, 
are engaged in making wool from wool-rock, iron slag, lead slag, or 
miscellaneous materials in the United States. New plants were being 
built or contemplated during 1937 in California, Indiana, lowa, 
Kansas, Missouri, and Texas. The National Association of Rock and 
Slag Wool Industries had only 16 members when it was first organized 
in 1933 to formulate an NRA code for the elimination of unfair trade 
practices. The Kansas Geological Survey has issued a report on 
rock-wool resources of that State, and the Oklahoma Geological Survey 
is engaged in a similar canvass of local possibilities. 

Glass wool or glass silk is a mineral wool that usually has the com- 
position of soda-lime glass, whereas ordinary mineral wool is composed 
principally of silicates of lime and alumina. The manufacture and 
varied uses of this interesting material were outlined briefly in the 
chapter of this series in Minerals Yearbook, 1936. A more detailed 
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account is found in the excellent review by Lamar and Fryling in the 
compendium on industrial minerals published by the American 
Institute of Mining and Metallurgical Engineers.” 

Although by far the most outstanding use of mineral wool is in 
building insulation it has a number of industrial applications. A new 
and interesting use of mineral wool, however, was announced in 1937 
by R. C. Allen, of Cornell, who discovered that blankets of glass wool 
can be employed to keep plants warm in winter. For delicate plants 
this new form of mulch is said to be much superior to straw, excelsior, 
and other opaque materials because it lets in enough light to keep the 


foliage green. 
MONAZITE 


No domestic production of monazite has been reported to the Bureau 
of Mines since 1925, although occasional specimens are found in 
feldspar mines and the question of reviving placer production in the 
Carolinas comes up now and then. British India has held the world 
market virtually for 20 years, although during the last few years 
Brazil shipments have been increasing. Brazil shipped an average of 
4,500 short tons annually from 1902 to 1913, around 500 tons a year 
from 1913 to 1920, and a total of only 115 tons during the next 5 years. 
In 1926, 199 tons were shipped and in 1927, 200 tons, but this revival 
was followed by a drop to 15 tons in 1930 and to none in 1931. French 
buying accounted for a total of some 700 tons in 1932 and 1933, and 
10 tons went to the United States from Brazil during 1933, but no 
exports have been reported for the period 1934 to 1937. Beach sands 
contain at least 50,000 tons and have the further advantage that they 
may yield ilmenite and zircon, but there are interior deposits that also 
might be utilized if the demand for monazite should increase sufficiently. 
Analyses and additional information on Brazil deposits are summarized 
in a consular report abstracted in Mineral Trade Notes.? 

Imports of monazite into the United States decreased from 607 tons 
valued at $25,324 in 1936 to 336 short tons valued at $13,579 in 1937; 
price quotations, as reported in Engineering and Mining Journal 
Metal and Mineral Markets, have remained unchanged at $60 to $75 
a ton for monazite carrying 8 percent thoria (ThO,). 


OLIVINE 


Olivine, a natural magnesium silicate, 1s now a recognized refractory. 
Production on a small scale was begun in North Carolina about 1930. 
Sales for the past 6 years are estimated by Hubert O. DeBeck, of 
Burnsville, N. C., in a letter to the author, as follows: 1932, 720 short 
tons; 1933, 1,500; 1934, 3,000; 1935, 6,000; 1936, 5,000; and 1937, 
4,000. The mineral has possibilities as a furnace refractory when 
employed alone, but the most rapidly growing application is for shaped 
refractories sold under the trade name “Forsterite,”” in which it is 
blended with magnesite. Olivine as a refractory material was first 
described by Goldschmidt and Knudsen in 1926, although industrial 
use was largely developed in Germany from 1928 to 1931. Progress 


1% Lamar, J. E., and Fryling, C. n Heat e SCH Insulators: Am. Inst. Min. and Met. Eng., Industrial 
D. 9/0— 


Minerals and Rocks, New York, 1937, pp. 3' Sa ; : 
% Loren, O. R., United States consul, Rio de Janeiro, Mineral Trade Notes: Bureau of Mines, Vol. 4, 


No. 6, June 1937, pp. 23-25. 
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reports on developments in the United States and Europe have 
appeared recently."  Dunite deposits in North Carolina, Washing- 
ton, and Norway yield material carrying up to 90 percent olivine, 
and experience in selecting material for refractories has made possible 
the mining of a greatly improved grade of rock. Although low- 
melting impurities may be reduced they cannot be eliminated, and 
the magnesia-enriching treatment seems essential for high-grade 
forsterite. In Europe serpentine also has been treated with magnesite 
to yield a forsterite material. Mixtures of magnesite and olivine may 
be added to chrome ore for refractory use; wide variations in relative 
proportions of these three materials are mentioned. 

The Ukrainian Research Institute reports ? that Ural dunite con- 
taining 43 percent magnesia and only 8 percent iron oxides has 
greater thermal stability and resists basic open-hearth slag better 
than silica. According to this report olivine refractories may be 
utilized in the roofs of open-hearth and electric furnaces instead of 
silica brick. 

The nominal price of olivine, as quoted by the Engineering and 
Mining Journal, remained unchanged during 1937 at $6 a ton, f. o. b. 
North Carolina mine shipping points. 


STRONTIUM MINERALS 


A general review of the strontium industry appeared in Minerals 
Yearbook, 1935 (p. 1232), and import statistics were tabulated in 
Minerals Yearbook, 1937 (p. 1450). No domestic production of 
strontium ore has been reported since 1918, and domestic needs are 
supplied by imports, which were as follows in 1937 (1936 figures are 
given in parentheses): Strontium minerals, 5,636,570 pounds valued 
at $20,877 (3,880,302 pounds, $14,537); strontium nitrate, 609,488 
pounds, $40,240 (694,696 pounds, $39,820); and strontium carbonate 
and oxide, 44,579 pounds, $4,610 (52,311 pounds, $6,056). 


VERMICULITE 


Sales of vermiculite increased markedly in 1937 to 24,556 short tons 
valued at $235,164 compared with 16,933 tons valued at $185,787 
(revised figures) in 1936. Virtually the entire output was cleaned and 
sized vermiculite shipped from western mines to calcining plants in 
various cities in the United States and to England, only small amounts 
being expanded or exfoliated by calcining at the mine. Sales of 
expanded vermiculite during the first half of 1937 exceeded those for 
all of 1936, and notwithstanding the decline that occurred later in the 
year business continued at a good rate until about November. Prices 
were unchanged. Most of the material continues to be used for house 
fill, but recent developments include a larger use in sponge rubber, 
in which the vermiculite is mixed with latex, and some new applica- 
tions in the way of burned clay refractories. 

The Zonolite Co. (5905 Second Blvd., Detroit, Mich.) and the 
Universal Insulation Co. (2601 West 107 St., Chicago, 111.), both 

3! Harvey, F. A., and Birch, R. E., Olivine and Forsterite Refractories in America: Ind. and Eng. Chem., 
Vol. 30, January 1938, pp. 27-32. 

Goldschmidt, V. M., Olivine and Forsterite Refractories in Europe: Ind. and Eng. Chem., Vol. 30, 
January 1938, pp. 32-34. 


i Pé EE I. L., Novosti Tekhniki: Vol. 12, 1936, pp. 7-8; Ceram. Abs., Vol. 17, No. 2, February 
e p. (9. 
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operating near Libby, Mont., were still the leading producers, although 
much of the increase in production came from Colorado where sub- 
stantial developments occurred on both sides of the Continental 
Divide. The Vermiculite Co. of America (459 Harding St. NE., 
Minneapolis, Minn.) and the General Vermiculite Co. (Guthrie, Colo.) 
operated in the general vicinity of Canon City, Colo.; the latter 
company succeeded the Colorado Vermiculite Co., mentioned in 
Minerals Yearbook 1937. The United States Vermiculite Co. (915 
Metropolitan Bank Bldg., Minneapolis, Minn.) acquired the property 
in Gunnison County, Colo., leased from the Ute Indians by the Asso- 
ciated Minerals Co. Wyoming production was restricted because the 
mill of the Mikolite Co. (1317 Union Ave., Kansas City, Mo.) burned 
in June and was not rebuilt and ready to resume operations until 
February 1938. Earle H. Paine, after doing considerable develop- 
ment work, was preparing to lease his property, also near Encamp- 
ment, Wyo., to J. T. Gregory and associates (1560 Gaylord St., 
Denver, Colo.). No new shipments were reported from North Caro- 
lina, although North Carolina vermiculite was burned at various 
places from stock at processing plants. 

So long as the main use for vermiculite is as house fill, chiefly minus 
3 plus 14-mesh, North Carolina material is at a disadvantage owing 
to the small yield of good, corklike pellets. This disadvantage is 
represented quantitatively by the difference in prices which, notwith- 
standing some freight advantage to certain important eastern consum- 
ing points, are $6 a ton f. o. b. North Carolina, compared with $11 to 
$15 f. o. b. Montana. Freight on raw material to the Atlantic sea- 
board from Libby, Mont., is around $13 a ton in carload lots (usually 
43 tons), thus making the delivered cost of unexpanded material $24 
or more a ton, to which must be added at least $6 for Wi pee. and 
bagging so that the total cost, exclusive of shrinkage and loss in fines, 
works out to at least $30 a ton at eastern calcining plants. Rock wool, 
the leading competitor, can be bought wholesale in Washington, D. C., 
for $45, but this is the price for “commercial” grade; the granulated 
product sells for $53 to $60 a ton to dealers, while consumers pay 90 
cents to $1.30 a bag. Bags nominally are equivalent to 4 cubic feet, 
and commercial wool runs 60 and granulated wool about 50 bags to 
the short ton. However, 4-cubic foot bags of vermiculite weigh only 
24 or 25 pounds each, so run 80 to the ton. By selling these to dealers 
at 70 to 82 cents each, vermiculite manufacturers can get $56 to $65 
a M for the expanded product and still sell to consumers at about $1 
a bag. 

For house insulation, according to one manufacturer, a 4-cubic foot 
standard bag of properly expanded vermiculite will cover 27 square 
feet 2 inches deep and reduce attic heat loss by 75 percent; a 3-inch 
layer stops 85 percent and a 4-inch layer 92 percent of the loss. One 
32-day test by Professor Gordon B. Wilkes in laboratories of the Massa- 
chusetts Institute of Technology indicated that “mica pellets" were 
a much better insulator than rock wool from the standpoint of con- 
densation. On the other hand, some official tests tend to show that 
under certain circumstances rock wool is the better insulator. Evi- 
dently there is need for better methods of testing porous materials for 
heat conductivity, particularly under actual operating conditions. 
For mineral wool a volume factor of 10 pounds per cubic foot 1s gen- 
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erally recommended; but looser packing may give good results, and for 
nodulated glass wool packing as loose as 3 pounds per cubic foot may 
result in no appreciable settling and consequent lowering in efficiency. 
For expanded vermiculite the standard volume ratio is 6 pounds per 
cubic foot, but varieties that cannot meet this standard are likely to be 
used increasingly, although perhaps not at the same price per ton or 
even per bag. 

Vermiculite is typically an American product. Not only is Montana 
raw material being sent to London to be expanded there in a factory 
affiliated with the F. E. Schundler Co. (Joliet, Ill., and Long Island, 
City, N. Y.), but also substantial shipments of exfoliated vermiculite 
are being exported to Continental Europe. Russian material has been 
exploited, and although it was not well-liked in the United States it is 
being used abroad, at least in the U. S. S. R. Recently the South 
African Department of Mines announced that samples of vermiculite 
from Palabora in the Leydsdorp area of northeastern Transvaal ex- 
foliate satisfactorily and that samples from the Petersburg area, 
although not so good, may have commercial possibilities. Occur- 
rences also were noted near Messina, north Transvaal. 


PART IV. MINE SAFETY 


EMPLOYMENT AND ACCIDENTS IN THE MINERAL 
INDUSTRIES 


By W. W. ADAMS 
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Increased employment, as shown by a larger number of men working 
and more man-hours of work performed, was an outstanding feature 
of the mining and quarrying industries of the United States in 1936 
and 1937 compared with 1935. Approximately 48,000 more men were 
employed in 1936 than in 1935, and a further gain of 31,000 was 
made in 1937. Accidents to employees while at work were less fre- 
quent in both years in proportion to the number of man-hours worked 
than in 1935, although the accident rate was slightly higher in 1937 
than in 1936. 

In the absence of complete reports covering all mineral establish- 
ments these statements are based on reports received by the Bureau 
of Mines from identical mines and quarries that were in operation 
each of the past 3 years and that employed 47 percent of the total 
number of men working at all mines and quarries in the United States 
in 1935. "The records covering identical establishments were supple- 
emented by complete reports for 1936 from all operators of anthra- 
cite mines, iron-ore mines, stone quarries, cement mills, and limekilns. 
The group “trend of employment i in these industries is shown in figure 1. 

This paper does not cover the milling, smelting, and coking indus- 
tries, figures for which will be published later in bulletin form by the 
Bureau of Mines, nor the petroleum and natural-gas industries for 
which 1936 and 1937 employment and accident data are not available. 

A summary table showing number of men employed, number of 
man-days worked, number of men killed by accidents, and yearly 
fatality rates for the mining and quarrying industries from 1911 to 
1935 was published in Minerals Yearbook, 1937 (p. 1454). The fol- 
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lowing table contains similar data for 1933 to 1937, with additional 
figures showing the number of nonfatal injuries and the nonfatal- 
injury rates. The figures for 1936 and 1937 have been estimated 
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1910 1915 1920 1925 1930 1935 1940 
FIGURE 1.—Trend of employment at mines and quarries in the United States, 1911-37. 


and are therefore subject to revision when final and complete data 
become available. 

The trends of accidents, fatal and nonfatal, at mines and quarries 
in the United States are shown in figures 2 and 3. 


Employment and accident record of the mining and quarrying industries in the 
United States, 1933-37 


Men em- Man-da Man-hours Men Men 


ployed work worked killed injured 
Ee em LO o ER IT Bega 642,125 | 112, 229, 996 901, 176, 208 1, 218 70,875 
e A ma aca sr ee e 697, 402 131, 771, 700 980, 835, 958 1, 402 79, 824 
ee 730,521 | 136, 547,329 | 1,003, 943, 593 1, 457 79, 933 
IER 779, 000 163, 700, 000 1, 195, 800, 000 1, 648 91, 304 
rg DEER 810,000 | 168,000,000 | 1,222, 900, 000 1, 804 96, 962 


Average workhours 


man Death rate per | Injury rate 

Year workdays ied million man- | per million 

hours manhours 
EEN 175 8. 03 1.35 78. 65 
|o A REUTERS 7.44 1. 43 81. 38 
jio A A E EEE E 187 7.35 1. 45 79. 62 
19030 A eck AA 210 7.30 1. 38 . 35 
19397 2252 MOTHER ence 207 7.28 1. 48 29 

1 Subject to revision. 


As indicated, the mining and quarrying industries, considered as a 
group, made progress in accident prevention in 1936 and 1937 com- 
pared with 1935. Theimprovement in 1936 over 1935 was significant; 
the accident-frequency rate was reduced 5 percent per million man- 
hours of exposure to occupational hazards, the rate of 81.6 for 1935 
being lowered to 77.7 in 1936. The rate increased in 1937, but re- 
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mained lower than in 1935, according to preliminary reports. The 
statistica] position of bituminous mining as regards safety improved 
both in 1936 and 1937 compared with 1935, but the record was less 
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FIGURE 2.— Trend of fatal accidents at mines and quarries in the United States, 1911-37. 


favorable in 1937 than in 1936. Safety in anthracite mining, on the 
other hand, lost ground during 1936 and 1937. The trend in acci- 
dents at metal mines was also upward, but the record for lead and 


THOUSANDS OF MEN INJURED 
INJURY RATE PER THOUSAND 300-DAY EMPLOYEES 


FIGURE 3.— Trend of nonfatal accidents at mines and quarries in the United States, 1930-37. 


zinc mining improved. Higher rates were reported for the quarrying 
industries as & group, including the cement industry, whose rates, 
although increasing in 1936 and 1937, continued to be lower than 
those for other quarrying industries. The trend in accidents for non- 
metallic-mineral mines other than coal mines was downward. Of 
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the 17 groups of mines and quarries for which separate data were 
compiled, 8 had lower accident rates in 1936 than in 1935; these 
included 68 percent of the total number of men employed i in 1936. 
Similarly, 6 of the 17 groups had lower rates in 1937 than in 1936, 
but these included only 9 percent of the total number of men em- 
ployed by all groups in 1937. The net reduction in the rate for 1936 
from that of the previous year for all groups combined was 3.7 acci- 
dents per million man-hours of exposure. The tentative rate for 1937 
increased 3.3 accidents per million man-hours over the rate for 1936 
and was less than 1 point lower than the rate for 1935. 

The frequency rate per million man-hours of exposure for fatal 
accidents was reduced from 1.47 in 1935 to 1.38 (tentative) in 1936; 
this was followed by a higher rate (1.48, tentative) in 1937. The 
rate for nonfatal injuries was reduced from 80.1 in 1935 to 76.4 (ten- 
tative) in 1936, followed by an increase to 81.0 (tentative) in 1937. 

The reduction in accident frequency in 1936 and the increase in 
1937 over 1936, although not to the 1935 level, were accompanied by 
material increases in the number of men employed. In other words, 
exposure to mining and quarrying hazards was much greater in the 
past 2 years than in 1935. Nevertheless, the accident rate per unit 
of exposure was lower or more favorable in 1936 and 1937 than in 
1935, although it was higher in 1937 than in 1936. Bringing back 
former employees into the mines and quarries and taking on new 
employees sometimes causes an upward trend in the accident rate, 
partly owing to the inexperience of the new employees and the di- 
minished alertness of former employees who have been temporarily 
idle. While the reduction in the accident rate in 1936 was gratifying 
to all persons interested in safety, the upward turn of the accident 
curve in 1937 should be accepted as a warning and an indication of the 
need for increasing care for the safety of employees as employment 
conditions improve. 


EMPLOYMENT AND ACCIDENTS 
ANTHRACITE MINES 


Employment.—Complete reports covering anthracite mines in 
Pennsylvania for 1936 and incomplete returns from the companies 
for 1937 showed approximately the same number of men working in 
1936 and 1937 as in 1935. A slight gain was reported in the total 
number of man-shifts worked in 1936 over 1935, but this was followed 
by an apparent loss in 1937, when fewer man-shifts were worked 
than in 1935 and 1936. A more pronounced decline was reported 
in the total number of man-hours of work done in 1937, due partly 
to a reduction in the number of days on which the mines were active 
but more to a shortening of the standard workday by an agreement 
between the companies and miners, which became effective on May 
1, 1937. Under this agreement the workday was changed from 8 to 
7 hours. Final figures for 1936 showed that the average employee 
worked 1,533 hours during the year; this was 35 hours per man more 
than in 1935. An appreciable shortening of the workyear, perhaps 
by as much as 200 hours per man, was indicated by incomplete figures 
for 1937. 

Employees in 1936 totaled 102,082 men, only 766 less than the 
102,848 men employed in 1935. Partial returns now available indi- 
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cate that approximately 102,000 men were employed in 1937. The 
total number of man-hours worked, stated in millions, was 154.1 in 
1935, 156.5 in 1936, and approximately 134.1 in 1937. The figure 
for 1937 was indicated by incomplete reports, and it may be increased 
slightly when final reports for the year are received. 

Accidents.—The number of men killed by accidents in and about 
the anthracite mines of Pennsylvania declined in 1936 and again in 
1937. The fatality rate per million man-hours of exposure also 
declined in 1936. It increased in 1937 but not to as high a figure as 
that for 1935; the increase for 1937, in the face of fewer deaths, was 
due to the reduction in the total man-hours of employment in 1937. 
The fatality rate, which was 1.78 per million man-hours of exposure 
in 1935, fell to 1.56 in 1936 and rose to 1.66 in 1937. Nonfatal 
injuries, on the other hand, were more numerous in 1936 than in 1935 
and declined in 1937 to a figure lower than that for either 1935 or 
1936, yet their frequency rate per million man-hours (117.1 in 1935) 
increased in both 1936 and 1937 to 121.8 and 129.2, respectively. 
The latter figure is subject to revision when all operators have reported. 


BITUMINOUS-COAL MINES 


Employment.—Bituminous-coal mining in the United States added 
28,000 men to its employment roll in 1936 compared with 1935 and 
8,000 more men in 1937, according to reports from operating com- 
panies representing about 53 percent of the total employment in the 
industry. Gains were also reported in the total number of man- 
hours worked in the industry during 1936 and 1937. Employees 
averaged 202 days of work per man in 1936 and 197 days in 1937 
compared with 178 in 1935. 

Accidents.—The gratifying gains in employment at bituminous-coal 
mines in 1936 and 1937 were accompanied by an unfortunate increase 
in the number of fatal and nonfatal injuries to the workers. It is to 
be expected that where more men are employed more accidents will 
occur because of the larger volume of exposure to mining hazards. 
However, it is also to be expected that companies will recognize the 
necessity of more and better accident-prevention measures as new 
employees are taken into service and that accidents will not be allowed 
to rise proportionately as the number of employees mounts. This 
expectation was realized in 1936, when the accident-frequency rate 
for fatal and nonfatal injuries was reduced to 76.1 per million man- 
hours of exposure from the rate of 83.8 in 1935. The increase in 
employment in 1937, however, was accompanied by a higher accident 
rate, the estimated frequency being 79.7 accidents per million hours. 
This rate, although worse than that for 1936, compared favorably 
with the rate for 1935. Contrasted with these figures, which cover 
both fatal and nonfatal injuries, are the figures covering fatal acci- 
dents only. The fatality record improved in 1936, the rate falling 
from 1.67 in 1935 to 1.59 in 1936; this was followed by a rise to 1.79 
in 1937, according to the incomplete reports now available. The 
higher death rate in 1937 was due largely to an increase in the number 
of deaths from major disasters (accidents causing 5 or more deaths), 
as 6 such disasters with a loss of 101 lives were reported in 1937 
compared with 4 disasters and 32 lives so lost in 1936. In 1935 only 
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2 major disasters occurred with a loss of 15 lives. During the 3 years 
there were 12 major disasters, of which 9 were caused by explosions 
of gas or coal dust. 

COPPER MINES 


Employment.—Marked expansion in employment at copper mines 
in 1936 and again in 1937 was reported by mining companies whose 
operations represent about 54 percent of the total number of men 
employed at copper mines in the United States. According to reports 
covering all mines the number of men working in 1935 totaled 10,188; 
available reports indicate that final figures will be about 12,600 em- 
ployees in 1936 and 17,900 in 1937. "There were corresponding 
increases in the number of man-hours worked—from 22.3 million in 
1935 to 38.3 million in 1936 and 49.9 million in 1937. 

Accidents.—Accidents to men employed at copper mines were more 
frequent in 1936 and 1937 than in 1935, both in actual number and 
in proportion to the number of man-hours of exposure to mining risks. 
The accident rate covering fatal and nonfatal injuries was 66.6 per 
million man-hours worked in 1935, according to complete reports for 
that year. This rate increased significantly in 1936 and 1937, 
preliminary figures indicating that final rates for those years may 
reach 102 and 142, respectively. 


IRON-ORE MINES 


Employment.—Large gains in employment were reported by iron-ore 
mining companies in 1936 and 1937 compared with 1935. Not only 
did the number of employees increase but also the number of man- 
days and man-hours worked. From 14,041 employees in 1935, the 
number increased to 18,592 in 1936, according to complete reports 
from producers to the Bureau of Mines. The number of employees 
increased further to approximately 22,500 men in 1937, according to 
reports from companies representing 80 percent of the entire industry. 
The volume of labor increased more than 40 percent, reaching 34.7 
million man-hours in 1936, and preliminary returns indicate a further 
increase to 45.6 million man-hours in 1937. Although the standard 
workday (8 hours) remained unchanged in 1936 and 1937, the number 
of days worked by the average employee increased from 219 in 1935 
to 232 1n 1936 and 255 in 1937. 

Accidents.—lron mining has long maintained a safety record that 
has been definitely better than that for other major classes of metal 
mining. Although this favorable position was continued in 1936 and 
1937, the accident rates for these years were progressively higher than 
the rate for 1935. Complete reports showed 18.7 accidents per million 
man-hours of employment in 1935 and 25.9 in 1936; the rate for 1937 
is estimated at 30.7 per million man-hours. 


LEAD AND ZINC MINES (MISSISSIPPI VALLEY STATES) 


Employment.—This group includes lead and zinc mines in the Mis- 
sissippi Valley States and fluorspar mines in Illinois and Kentucky. 
There was virtually no change in the total number of men employed 
in 1936 and 1937 compared with 1935 when 6,728 men were reported. 
Large gains, however, were made in the number of man-hours worked. 
These facts were revealed by reports from companies representing 41 
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percent of the total number of employees in 1935. The number of 
man-hours worked by all employees during 1935 was 9.6 million; the 
number increased to 12.2 million in 1936 according to complete 
reports and to approximately 13.7 million in 1937 according to pre- 
liminary returns. 

Accidents.—Notable improvement was made in accident preven- 
tion during 1936 and 1937, as is indicated by a decidedly downward 
trend in accident-frequency rates. The accident rate during 1935 
was 69.8 per million man-hours of work performed at the mines. 
This rate was lowered to 57.7 in 1936, and partial returns indicate that 
it was further reduced to 42.9 in 1937. 


GOLD AND SILVER (LODE MINES) 


Employment.—This class of mines covers not only gold and silver 
mines in all States, but also mines whose output included some copper 
which was not, however, the metal of chief value. Also included are 
the lead and zinc mines in States other than the Mississippi Valley 
States. The group employed 37,105 men in 1935. As figures are not 
available for 1936 and 1937, the extent of employment during these 
years may best be judged by reports covering identical mines that 
were in operation during the 3-year period 1935 to 1937. Reports 
for identical mines account for 26 percent of all men employed in the 
entire group in 1935; they showed an increase of 9 percent 1n number 
of workers in 1936 over 1935 and of 6.7 percent in 1937 over 1936. 
The increases indicate that the group pe approximately 40,000 
men in 1936 and 43,000 men in 1937. Similar gains were reported in 
man-hours of work done at the mines, the total number in 1935 be- 
ing 68.3 million and the estimated number in 1936, 73.5 million, and 
in 1937, 80.1 million. 

Accidents.—Increased employment at this class of mines was ac- 
companied by increases in the number of accidents and an upward 
trend in accident rates. In 1935 the accident-frequency rate was 85.4 
per million man-hours of exposure; available reports for 1936 and 1937 
indicate that the rate increased 20 and 21 percent, respectively, over 
1935, or to 102 in 1936 and 103 in 1937. Final figures will indicate 
more exactly the actual rates for these years. 


PLACER MINES 


Complete records for 1935 showed that 13,014 men were engaged 
in the production of gold by placer-mining methods in 1935. These 
men worked 15,302,730 man-hours, an average of 1,176 per man. 
Their accident-frequency rate was 42.4 per million man-hours. No 
information is available as yet for either 1936 or 1937. 


MISCELLANEOUS METAL MINES 


This class of mines, although important, is relatively small numer- 
ically; it includes mines producing quicksilver, bauxite, molybdenum, 
tungsten, or other metals than gold, silver, copper, lead, and zinc. 
Such mines employed 2,899 men in 1935. Reports since that year 
are available for companies whose operations included 34 percent of 
the total number of men employed in 1935. From these reports it 
is estimated that employment for the group increased to 3,700 men 


1322 MINERALS YEARBOOK, 1938 


in 1936 and to 5,400 men in 1937. Substantial reductions were ef- 
fected in the accident rates. From a frequency of 91.9 accidents per 
million man-hours worked in 1935, the accident rate appears to have 
declined to 56.8 in 1936 and to 56.4 in 1937. 


NONMETALLIC-MINERAL MINES 


Employment.—Mines that produced salt, gypsum, phosphate rock, 
sulphur, and other nonmetallic minerals except coal, sand, gravel, or 
clay employed 8,339 men in 1935. Reports from companies that 
represented 49 percent of all employees in 1935 show that employ- 
ment increased 14 percent in 1936 and 19 percent in 1937 compared 
with 1935. These figures indicate that all mines included in the 
nonmetallic group employed approximately 9,500 men in 1936 and 
about 9,900 in 1937. The number of man-hours worked at the mines 
increased even more in proportion than the number of workers. The 
total number of man-hours worked was 16.2 million in 1935 and, ac- 
cording to avallable reports, increased to 19.2 million in 1936 and 
19.7 million in 1937. 

Accidents. —Although employment increased, the accident rate 
declined from 50.3 accidents per million man-hours in 1935 to 49.3 
in 1936 and 44.7 in 1937, according to available information. These 
rates are much lower than those for metal mines, except iron-ore 
mines, whose rates have been especially favorable for many years. 


CEMENT QUARRIES 


Employment.—Cement mills and quarries operated by companies 
engaged in producing stone for the manufacture of cement employed 
26,004 men in 1936, according to complete returns from the operating 
companies, an increase of more than 6 percent over the number 
employed in 1935. Reports from operators who employed 81 percent 
of the total number of workers in 1936 indicate an increase to approxi- 
mately 27,300 men in 1937, a gain of nearly 5 percent over 1936. The 
amount of work performed likewise increased from a total of 39.2 
million man-hours in 1935 to 51.8 million in 1936 and about 56.6 mil- 
lion in 1937. 

Accidents.—The long-standing favorable safety record of the cement 
industry was maintained in 1936 and 1937, as the accident rates for 
cement mills and quarries continued to be much lower than cor- 
responding rates for other branches of quarrying. The rates, how- 
ever, were not as low in either year as in 1935. Accident frequency 
was 9.5 per million man-hours of employment in 1935; it increased to 
14.5 in 1936, according to complete reports covering all companies, 
and was lowered to 11.2 in 1937, according to preliminary returns. 


LIME QUARRIES 


Employment.—This group includes all limestone quarries whose out- 
put was used chiefly for the manufacture of lime. The quarries and 
their associated limekilns employed 8,191 men in 1935 and 9,385 in 
1936; preliminary reports for 1937 indicate an increase to 10,100 in 
1937. Gains were also made in the total number of man-hours 
worked by the industry in 1936 and 1937, the number having increased 
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from 16.6 million man-hours in 1935 to 20.7 million in 1936 and an 
estimated 21.8 in 1937. 

Accidents.—The accident-frequency rates for lime plants were 
higher in both 1936 and 1937 than in 1935. The rate for 1935 was 
52.5 per million man-hours of employment or exposure to risk. Com- 
plete reports for 1936 showed an increase in the rate to 54.7, and pre- 
liminary reports for 1937 a further increase to 57.4. Much lower rates 
were reported by a group of lime-producing companies enrolled in a 
special safety competition conducted by the Bureau of Mines in 
cooperation with the National Lime Association. The accident- 
frequency rate for these companies was only 21.1 per million man-hours 
in 1936 and 22.5 in 1937 compared with rates more than twice as 
high for the lime industry as a whole. The rate for the enrolled com- 
panies was 28.7 in the second half of 1935; the safety contest among 
lime producers was not begun until July 1, 1935. These rates indi- 
cate that the lime industry as a whole may hope to lower its accidents 
rates to levels much below those now prevailing. 


LIMESTONE QUARRIES 


Employment.—This group includes all limestone quarries except 
those whose output was used chiefly for the manufacture of cement 
or lime. The number of employees at limestone quarries, crushing 
plants, and finishing plants was 22,782 in 1935, increased to 24,288 in 
1936, and rose to an estimated 27,200 in 1937; the estimate is based 
upon reports covering 31 percent of the industry in 1936. The gain 
in number of employees was accompanied by an increase in the total 
amount of work done, as the number of man-hours of work rose from 
28.6 million in 1935 to 38.4 million in 1936 and an estimated 42.8 
million in 1937. 

Accidents.—The accident rate for limestone quarries in 1936 (55.0) 
changed little from that reported for 1935 (54.7 per million man- 
hours of exposure). However, there was a gratifying reduction in 
1937 to 50.7. 

MARBLE QUARRIES 


Employment.— A large increase in the number of men employed was 
reported by marble-quarrying companies in 1936 over 1935 and a 
further but smaller gain in 1937. This statement is based upon com- 
plete reports for the first 2 years and reports for 1937 from companies 
that employed 88 percent of the workers in1936. Employment totaled 
2,441 men In 1935 and increased to 3,304 men in 1936, and preliminary 
reports indicate a further increase to 3,580 men in 1937. Gains were 
also made in the amount of work done, which totaled 6.7 million man- 
hours in 1936 (a gain of 2.7 million over 1935) and which, according to 
figures now available, increased to 6.8 million in 1937. 

Accidents. —The safety record for marble quarries was better in 
1936 than in 1935, but the improvement appears to have been more 
than offset by an increase in the rate for 1937. "The rate was 44.1 
injuries per million man-hours worked in 1935 and declined to 37.6 
in 1936. Preliminary returns covering identical establishments that 
were active during the 3-year period indicate that the rate for the 
entire industry was approximately 49.0 per million man-hours of em- 
ployment in 1937. 
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SANDSTONE QUARRIES 


Employment.—Increased employment was reported by companies 
producing sandstone in 1936. The number of employees increased 
further in 1937, although the number of man-hours worked was about 
the same as in 1936. Pennsylvania and Ohio employed the largest 
number of men. Employment in all States totaled 3,122 men in 1936, 
383 more than in 1935, and reports from companies representing 55 
percent of the 1936 industry indicated that the number of employees in 
1937 was approximately 3,300. Employees worked 5.2 million man- 
hours in 1936, an increase of 40 percent over 1935, and it is estimated 
from pue returns that the men worked 5.1 million man-hours 
in 1937. 

Accidents.—After an improvement in the safety record, as indicated 
by a reduction in the accident rate from 65.9 per million man-hours 
of exposure in 1935 to 48.2 in 1936, the rate for sandstone quarries 
increased in 1937 and, according to preliminary returns, reached 80.3. 
Although this high rate represents the experience of companies whose 
employees comprise 55 percent of the entire industry, 1t is possible 
that the figure may be lowered somewhat by reports from the re- 
maining companies. It is impracticable, as yet, to determine the 
class of accidents that caused the increase in the rate or to show the 
States in which the rate increased. 


GRANITE QUARRIES 


Employment.—Employment in the granite-quarrying industry 
gained substantially in 1936 and 1937 compared with 1935. An 
increase of 12 percent brought the number of employees from 6,877 
men in 1935 to 8,243 in 1936, and this number, according to prelimi- 
nary reports, was increased further to approximately 9,300 in 1937. 
Nearly 58 percent of the men worked in the quarry pits, and more 
than 42 percent were employed on rock-dressing or WÉI work outside. 
The number of man-hours of labor performed at the plants also in- 
creased notably in 1936 and made a further slight gain in 1937. Com- 
plete reports for 1936 showed 14.7 million man-hours worked, an 
increase of more than 39 percent over 1935. According to partial 
reports now available, the number of man-hours of work in 1937 was 
slightly more than 14.7 million. 

Accidents.—A reduction in the accident rate was reported in 1936 
compared with 1935, but this progress was not continued in 1937, 
when the rate was higher than that in either 1935 or 1936. Complete 
reports from all operations showed an accident-frequency rate of 54.6 
per million man-hours worked in 1935. This rate was lowered to 
52.2 in 1936, but reports from companies representing 48 percent of all 
employees indicated that it rose to 54.8 in 1937. 


SLATE QUARRIES 


Employment.—Slate quarries and finishing plants employed 2,565 
men in 1936, an increase of 502 over 1935. Preliminary reports indi- 
cate that 2,800 men worked in 1937, thus revealing further gains in 
employment. The total number of man-hours worked also increased 
substantially; the figure for 1936 was 4.9 million compared with 3.1 
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million in 1935. According to partial returns the number of hours 
worked increased to 5.2 million in 1937. 

Accidents.—The safety record of the slate industry did not change 
materialy from 1935 through 1937, although accident rates were 
slightly lower in 1936 and 1937 than in 1935. The rate was 54.9 per 
milli lon man-hours of exposure in 1935, declined slightly to 53.2 in 1936, 
and increased a little to 54.2 in 1937 according to reports thus far 
received. 

TRAP-ROCK QUARRIES 


Employment.—Although the number of men employed at trap-rock 
quarries in 1936 and 1937 was about 10 percent less than in 1935, this 
reduction did not imply a decrease in the amount of work performed. 
Reports from the producing companies showed & gain of 13 percent 
in the total number of man-hours worked by the industry in 1936, and 
preliminary reports indicate a gain of 7 percent in 1937 compared with 
1935. "Thus the volume of work in 1937 was slightly less than in 1936 
but materially more than in 1935. "The total number of man-hours 
worked, as reported by all operators, was 4.8 million in 1936 and, 
according to reports from companies that represented 36 percent of 
the total employment in 1936, 4.5 million in 1937. 

Accidents.— he safety record was unfavorable in 1936 and 1937, 
as the accident rate increased in both years over that reported for 1935. 
Complete reports for 1936 showed that the rate was 60.3 injuries per 
milion man-hours of work performed. According to preliminary 
returns, the rate increased to 72.0 in 1937; both rates were higher than 
that of 53.6 for 1935. In 1936 accidents were relatively more frequent 
at trap-rock quarries than at any other major quarry group. In 1937 
the rate for this group was second from the highest, the highest rate 
being that for sandstone quarries. 


SOURCES OF INFORMATION 


The statistical record of accidents at mines and quarries in the 
United States was begun in 1911. Figures for that year were collected 
and published by the Bureau of Mines, United States Department of 
the Interior. Prior to 1911 many coal-mining States had published 
data covering fatal accidents at coal mines, and several metal-mining 
States had published data covering fatal accidents at certain classes of 
metal mines, but virtually no similar information was available for 
the quarrying industry. Some of the State reports also contained 
figures covering “serious”? nonfatal injuries to the mine workers, but 
the term “serious”? was usually not defined. The figures published by 
the States were generally not comparable because of differences in 
the classes of mines covered or differences in the periods of time to 
which the figures related; some States had fiscal years terminating on 
various dates, and others had fiscal years coinciding with the calendar 


year. 


By direct mail contact with operating companies, the Bureau of 
Mines obtained reports of both fatal and nonfatal accidents at all 
commercially operated mines and quarries in 1911. Except for coal 
mines, the annual canvasses of the mines and quarries has been unin- 
terrupted since 1911. Coal mines were not canvassed after 1911 until 
1930, when the yearly canvasses were resumed. From 1912 to 1929, 
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inclusive, the Bureau's annual statistics for coal mines covered fatal 
accidents only, for which figures were furnished monthly to the Bureau 
by the State mine inspectors in the various coal-producing States. 
Hence no data are available for nonfatal injuries in coal mining for 
these years except that contained in the reports of the mining depart- 
ments of some States. As previously indicated, the State figures can- 
not be combined to obtain totals for larger areas because of differences 
in methods of collection or in classes of mines covered by the State 
laws. Beginning with 1930, all operators of quarries and mines, in- 
cluding coal mines, have furnished to the Bureau of Mines yearly 
reports covering fatal and nonfatal accidents to their employees. 
When reporting the number and causes of nonfatal injuries, each 
operator is asked to include all injuries that disabled an employee for 
more than the remainder of the day on which the accident occurred. 
This class of injuries is termed “disabling”” or “lost-time”” injuries. 

The figures thus collected and compiled are incorporated in yearly 
publications of the Bureau of Mines, copies of which may be purchased 
at nominal prices from the Superintendent of Documents, Government 
Printing Office, Washington, D. C. 

Statistics of accidents and employment are published by the Bureau 
of Mines in three annual reports, as follows: “Accidents at Coal Mines 
in the United States" ; *Accidents at Metal Mines in the United States" 
(this report also covers nonmetal mines); and “Accidents at Quarries 
in the United States.” Im addition to the reports for mines and 
quarries, the Bureau also publishes annually a report on “Accidents 
at Metallurgical Works in the United States" and one on “Accidents 
&t Coke Ovens in the United States." 
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